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Description

This invention relates to asynchronous inter-
faces for and methods of coupling data between a
data module and a serial asynchronous peripheral.

With the advent of large databases allowing
information retrieval services, there has been a
proliferation of various terminals, and computsrs
configurable as terminals, in both businessss and
homes for use with these databases.

Communication with a database is usually ob-
tained through use of a data module which con-
nects a terminal to the database through the tele-
phone switched network. Data communications be-
tween the data module and the terminal may be in
&ither of the well known bit synchronous or char-
acter asynchronous formats.

When a terminal operating in the asynchronous
format is connected to a data module, selc ... is
the data going between the devices initially at the
same speed. Rather, switches must often be ma-
nipulated on both devices in some systems to
achieve the proper data speed match.

One approach in some systems has been o
provide speed matching in the data module
wherein the data module adapts to the speed of
the connected terminal. Generally in this arrange-
ment, the speed matching is accomplished by hav-
ing a processor in the data moduls scan the re-
ceived data lead very rapidly. This aliows the pro-
cessor to determine the speed of the character
being transmitted by the terminal and match the
speed of the data module thereto. Unfortunately,
many other activities must be performed by the
processor during the speed matching period of a
data telephone employed in an Integrated Service
Digital Network (ISDN) or a Digital Communications
Protocol (DCP). In systems employing these pro-
tocols, the processor is therefore not normally
available to do this sampling of data in order to
determine the data transmission rate.

Another approach known in the art is to use the
synchronous mode of a universal synchronous
asynchronous receiver ftransmitter (USART) to
match the speed of data from the terminal. The
terminal receiver is placed in a bit synchronous
receive mode by an associated processor using a
specific predetermined contro! character. After de-
termining the speed, the USART is placed back
into the asynchronous mode to recover further
characters. While the speed of transmission can be
detected, this approach cannot reliably receive the
first character, or may have problems receiving a
second character if it arrives at a high speed with
no additional delay. This approach also requires
the use of a USART which is costly and therefore
less acceptable where low cost in a system is
desirable.
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FR-A-2314623 discioses an automatic terminal
data rate selection system which synchronizes re-
ceiver circuits to one of several speeds of data
transmission. A receiving terminal in the system
automatically responds to the rate of data transmis-
sion through the reception of a flag character which
autornatically sets the speed of the terminal to
receive the following data transmission at the prop-
er speed. The flag character is in every data mes-
sage and precedes that data message in order for
the system 1o adjust properly. in operation, the
terminal senses the flag character, the rate at
which it is being transmitted, and latches to sst the
speed of the terminal in synchronization with the
transmission.

JP-A-6220238 discloses a transmitter-receiver
for start-siop synchronous serial data. A sampling
control circuit is included in the transmitter-receiver
circuit for providing output baud rate clock pulses.
tncluded in the sampling control circuit are a detec-
tor, a counter and a frequency divider. The detec-
tor receives sampling clock puises and the re-
ceived signal data provided to the sampling control
circuit. The counter counts the number of sampling
pulses in the width of a start bit in the signal data
in order to discriminate the baud rate. The counter
apparently counts the number of sampling pulses
in the width of each subsequent bit for continuously
discriminating the baud rate. The frequency divider
divides the sampling clock pulses and outputs the
desired baud rate clock pulses. The transmitter-
receiver thus receives the data while automatically
discriminating the baud rate of the received data
through use of the sampling control circuit.

According to one aspect of this invention there
is provided an asynchronous interface as claimed
in claim 1.

According to another aspect of this invention
there is provides a method of coupling data as
claimed in claim 7.

in an embodiment of the invention the asyn-
chronous interface determines the spsed of data
being transmitted by the terminal and received by
the data module by measuring the period of the
start bit in the first received character, adjusting to
this data speed and receiving the remainder of the
bits in this and subsequent characters at the new
speed. For proper operation, the first data bit in the
first received character from the terminal must be a
logic ONE which is provided, for example, by a
carriage retumn.

In determining the data rate, involvement of a
processor associated with the data module is mini-
mal. The processor is involved initially to request
that the asynchronous interface determine the in-
coming data rate and match to this rate. After the
rate has been determined and matched by the
asynchronous interface, the processor is involved
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once again to process the recovered character and
new data rate. While the asynchronous interface
determines and matches to the incoming data rate,
the processor is freed for other tasks.
in operation, the asynchronous interface mea-
sures the speed of the start bit, and therefore the
data rate, by converting a baud rate counter from
its normal count down mode into a data speed
determining mode. During normal operation when
the speed of data being received by the data
module is known, the baud rate counter reduces
the count of a high speed clock to 16 times the
known baud rate and uses this count to sample the
middle of each bit in each character of the received
data. When the speed of data being transmitted by
the terminal and received by the data module must
be determined. the baud rate counter is initialized
at a predetermined count such as zero and ac-
tivated at the beginning of the start bit of the first
character. When a logic level one-to-zero transition
occurs, which represents the leading edge of the
start bit, the baud rate counter begins counting
puises from the high speed clock and continues to
increment until a logic level zero-to-one transition
occurs, which represents the end of the start bit
and the beginning of the first data bit. At this point,
the counter is inhibited and its count, which reflects
the baud rate, is loaded into the status register,
thereby allowing the processor to read the new
baud rate. The baud rate counter is then returned
to its normal count down modes to generate the 16
timeas clock of the just determined data speed. The
remaining bits in the initial character, as well as
those in subsequent characters, are all recovered
at this new rate.
The invention will now be described with refer-
ence to the accompanying drawings, in which:
FIG. 1 is a block representation of the major
functional components of the asynchronous in-
terface embodying the invention;
FIG. 2 shows a schematic diagram of a baud
rate generator suitable for use in FIG. 1;
FIG. 3 shows a block diagram of a transmitter
section of the asynchronous interface of FIG. 1;
and
FiG. 4 shows a block diagram of a receiver
saction of the asynchronous interface of FIG. 1.
Throughout the drawings, the same elements
when shown in more than one figure are des-
ignated by the same reference numerals.
Referring now to FIG. 1,
there is shown a functional block representa-
tion of an asynchronous interface for providing a
communication link between a a data module (not
shown) and a serial asynchronous peripheral 136
such as a data telephone. Included in the data
module is a processor 130 which interacts with and
is connected to the asynchronous interface. Pro-
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cessor 130 may be one of many processors such
as the 8088 microproceésor available from Intel
Corporation.

Operation of this asynchronous interface is, in
part, simifar to that of a classical universal asyn-
chronous receiver transmitter (UART). UARTs are
well known in the art and are described by John E.
McNamara in "Technical Aspects of Data Commu-
nication,” (Digital Equipment Corporation, 1977).

As shown, the asynchronous interface com-
prises transmit and receive control registers 120, a
control interface 110, an interrupt control 115, sta-
tus registers 111, a processor interface 125 and a
baud rate generator 200. Also included in the asyn-
chronous interface are a transmit shift register 310
and a receive shift register 410 and also a transmit
first-in-first-out {FIFO)} data register 330 and a re-
ceive FIFO data register 430. With control informa-
tion from the processor 139, the microprocessor
interface 125 controls the reading and writing of the
status registers 111, control registers 120, transmit
FIFO data register 330 and receive FIFO data reg-
ister 430. The status registers 111 read the status
of control interface 110 which interfaces with the
asynchronous peripheral 136 over a clear to send
{CTS) output line 103 and a request to send (RTS)
input line 102,

The interrupt control 115 provides changes in
transmit, receive, or speed matching status via
interrupt control line 101 directly to the processor
130. This interrupt control 115 may also inform the
processor 130 when the control interface 110 has a
lead state change on lines 102.

Data from the data module is coupled from the
processor 130 via the processor interface 125 and
transmit FIFQ data register 330 to the transmit shift
register 310. The transmit shift register 310 pro-
vides data to the asynchronous peripheral 136 on
transmit data (TXD) line 301. Data from the asyn-
chronous peripheral 138 is received by the receive
shift register 410 over the receive data (RXD) line
401. The receive data is then coupled to the pro-
cessor 130 and therefore the data module via the
receive FIFO data register 430 and the micropro-
cessor interface 125.

in order to determine the amount of data that
maybe read by the processor 130 from the receive
FIFO data register 430 or maybe written into the
transmit FIFO data register 330, the status registers
111 monitor the amount of data stored in each of
these registers and provide this information to the
processor 130. A common clock 135 provides tim-
ing information for the processor 130 and also for
the asynchronous interface via the baud rate gener-
ator 200 over line 209.

Referring now to FiG. 2, there is shown cir-
cuitry suitable for use in the arrangement of FIG 1
as the baud rate generator 200. This circuitry com-
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prises a baud rate data register 201, an 11-bit
counter 202, a baud rate control circuit 203, a
- prescaler 204 and a selector switch 205. The baud
rate generator circuitry has two modes of opera-
tion, a normal operating mode in which a clock
signal 16 times the baud rate is generated and a
speed matching mode wherein the rate of transmis-
sion of data in a seriai input stream from the
asynchronous peripheral is determined.

During normal operation, the processor 130
shown in FIG. 1 controls the baud rate directly by
writing an 11 bit rate determining count to the baud
rate data register 201 over line 210 setting the
baud rate. For this operating state, the processor
130 also writes via status registers 111 a normal
operation on/off control bit on line 207 to the ON
state. This control bit is received by the baud rate
control circuit 203 which, in turn, resets tha 11 bit
counter 202 upon reaching a given count and also
causes the selector switch 205 to couple the mas-
ter clock input on line 209 directly to the 11 bit
counter 202. The 11 bit counter 202 in this mode of
operation is allowed to count up to the predeter-
mined 11 bit count provided by the processor 130
and stored in the baud rate data register 201. Each
time this count is reached, a clock strobe that is 16
times the predetermined received data rate is pro-
vided at line 208 from the control circuit 203. This
clock strobe is used to sample the recsived data in
the receive shift register 410, FIG. 4, and also used
to clock out the data for transmission in the trans-
mit shift register 310, FIG. 3, as will be explained in
greater detail later herein. Each time the count is
reached, the control circuit 203 resets the 11 bit
countar 202 and the cycle is repeated.

When speed matching is desired, the proces-
sor 130 writes the on/off control bit on line 207 to
the OFF state. This causes the control circuit 203
to preset the 11 bit counter 202 to a predetermined
count and insert the prescaler 204 in the clock
input path of the 11 bit counter via selector switch
205. Speed matching status is also provided to the
processor 130 over the speed matching status line
208. The prescaler 204 reduces the clock input to
the 11-bit counter 202 by 16 so that the correct
baud rate is loaded into the baud rate data register
201. The on/oft control bit on line 207 when in the
OFF state also inhibits the control circuit 203 from
resotting the 11-bit counter 202 as during normal
operation.

Speed matching of the incoming data is
achieved by the baud rate generator circuitry mea-
suring the duration of the start bit of a serial input
stream of data. For proper operation, the least
significant bit, that is, the first received data bit, in
the first received character must be a logical ONE.
This is provided by a number of characters includ-
ing a carriage return.
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With input from the start bit detect circuit 411
in the receiver section shown in FIG. 4 and de-
scribed later herein, the duration of the start bit is
determined. The start bit detect circuit 411 looks
for the beginning and end of the start bit. When a
logic one-to-zero transition occurs, which represent
the leading edge of the start bit, the start bit detect
circuit 411 provides a signal indication to the baud
rate controt circuit 203 over line 212. And when a
logic zero-to-one transition takes place, which re-
presents the trailing edge of the start bit, a signal
representing this transition is also provided to the
baud rate control circuit 203 over this same line
212,

When the beginning of the start bit signal is
provided to the baud rate control circuit 203, this
circuit enables the 11 bit counter 202 which begins
to count at the clock rate provided by the prescaler
204. The counter 202 continues to count until the
end of the start bit signal is received by the control
circuit 203 which then inhibits the counter 202. The
count captured in the 11 bit counter 202 is then
loaded into the baud rate data register 201 and the
new baud rate read by the processor 130 over line
210. The baud rate control circuit 203 then places
the 11-bit counter 202 into the normal counting
mode to generate the 16 times clock of the just
determined data rate, and the remaining bits in the
initial character, as well as subsequent characters
in the data stream, are recovered at this new rate.
Data rates between 300 bits per second and 19.2 K
bits per second are easily matched with this baud
rate generator circuitry.

If too much data is entered in the counter 202
during speed matching, the counter will overflow
and provide an overflow signal on line 211 to the
processor 130 reflecting this error condition. This
signal is provided to the processor 130 via the
interrupt control 115 shown in FIG. 1.

Shown in FIG. 3 is a functional block diagram
of the transmitter section of the synchronous inter-
face. Data for transmission from the data module to
the asynchronous peripheral 136 is coupled from
the processor 130 via the microprocessor interface
125, both shown in FiG. 1, to the transmit data
rogister 336 where it is stored. From this data
register, the data is coupled to a steering logic
circuit 335 which writes the data in bytes to each of
multiple empty transmit registers 331 through 333.
These transmit registers 331 through 334 comprise
the transmit FIFO data register 330 shown in FIG.
1. The order for writing this data is to write to the
least significant one of the multiple transmit regis-
ters that is empty. Then write to the second least
significant transmit register and so forth.

Transmit interrupt control 118 is part of the
interrupt control 115 shown in FIG. 1 and provides
the transmit interrupt signal from the asynchronous
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peripheral to the processor 130 over ling 101. This
control 116 also provides a status line 112 for
enabling the processor 130 to monitor the number
of empty transmit registers and thereby write more
than one byte of data at a time.

A transmit interrupt status control signat from
the control registers 120 in FIG. 1 is coupled over
line 121 to the transmit interrupt control 116 to
controt the fransmit registers 331 through 334. Data
written to a more significant transmit register rip-
ples down to the next most significant transmit
register until it reached the least significant transmit
register. By way of example, data written to the
transmit register 334 will ripple down through regis-
ters 333 and 332 to the transmit register 331 where
it is coupled to the transmit shift register 310. Also
responsive to the control registers 120 is the parity
generator 313. With input from the control registers
120 over line 124, this generator generates the
proper parity and loads it into the most signiticant
bit of the 8-bit transmit shift register 310.

The clock and control circuit 312 clocks the
data from the transmit shift register 310 via the
stop/start bit generator 311 to the serial transmit
data output line 301. A general enable signal for
controlling the transmit data from the clock and
control circuit 304 is provided by the processor 130
over ling 304 as transmit enable {TXEN). The 16
times baud rate clock signal on line 206 to the
clock and control circuit 312 is from the baud rate
generator 200 and controls the frequency or baud
rate of the transmit data that is provided out to an
asynchronous peripheral on line 301. And an output
from a request to send/clear to send mode control
circuit 113 on line 303 provides a mode control
signal to the clock and control circuit 312 for regu-
lating the clocking out of the transmit data.

Under the control of the clock and control
circuit 312, the stop/start bit generator 311 gen-
erates a start bit at the beginning of a data byte
and also generates a stop bit at the end of the data
byte. One or two stop bits are selectable. Break
generation is achieved via the break generator 122
which forces the TXD line 301 to a logic zero level
for at least 10 consecutive bit periods. This break
generation signal is controlled by control registers
120 shown in FIG. 1.

The mode control circuit 113 is part of the
control interface 110 of FIG.1 and interfaces with
the asynchronous peripheral over the RTS line 102
and CTS line 103. The mode of this control circuit
is controlled by a status bit provided by control
registers 120 over line 104. When the asynchro-
nous interface is connected to an asynchronous
peripheral operating in the data terminal equipment
(DTE) mode, the control mode circuit 113 uses the
CTS output line 103 as an indication to the asyn-
chronous peripheral that there is data to be trans-

15

20

25

30

35

45

55

mitted on the TXD output line 301. When the
asynchronous peripheral is able to accept this
serial data on line 301, it provides a logical zero
level on the RTS input line 102. This data in the
transmit shift register 310 is then shifted out via the
stop/start bit generator 311 to the cutput line 301.

Referring now to FIG. 4, there is shown a
functional block diagram of the receiver section of
the synchronous interface. Data from the asyn-
chronous peripheral is received over ling 401 by
the asynchronous irterface and is coupled into the
receiver section via a start bit detector 411 and a
voting circuit 412. The start bit detector 411 pro-
vides information about the duration of the start bit
to the baud rate generator 200 as discussed eariier
herein. The start bit detector also provides informa-
tion about the start bit 1o a clock and control circuit
415. This clock and control circuit 415, in turn,
provides three clock strobes to the voting circuit
412 for sampling the received input data. Such
sampling is incorporated to increase the noise im-
munity of the receiver section. With the three clock
strobes, the voting circuit 412 samples each re-
ceive data bit three times in the middie of the bit
period. For exampls, if two zero logic levels and a
one logic level are measurad, a logic zero is coup-
lad from the voting circuit 412 as the selected input
to the recsive shift register 410. Input timing for the
clock and control 415 is provided by the 16 times
baud rate clock signal on line 406 from the baud
rate generator 200.

After the data has been properly shifted and
loaded into the receive shift register 410, it is
transferred in bytes to the multiple receive regis-
ters 431 through 436, beginning with the least
significant receive register 431. These registers
comprise the receive FIFQ data register 430 shown
in FIG. 1. The data is cycled through receive regis-
ters 432, 433, 434, 435 and 436, and then coupled
on to the steering logic 437. This steering logic 437
fotches the most significant data byte from the
receive registers and connects it to a receive data
register 438. This register is read by the processor
130 via line 123 which connects the receive data
register 438 to the processor interface block 125.
Load control 422 controls the loading of the data
from the recsive shift register 410 and clocks it into
the multiple receive registers 431 through 436. This
load control 422 is connected to the break detect
bit 431 to disable loading whenever a break signal
is detected. The load control is also connected to a
start/stop frame detect 414 which examines the
receive data for frame error conditions and pro-
duces an error bit signal if a framing error should
occeur.

A receive enable circuit 420 is used as a
master receive enable control and controis when
data is loaded from the receive shift register 410 to
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the muitiple receive registers 431 through 436.
Providing input to the receive enable circuit is a
request to send/clear to send mode control circuit
tt4. The mode control circuit 114 is part of the
control interface 110 of FIG.1 and interfaces with
the asynchronous peripheral over the RTS line 102
and CTS line 103. This mode control 114 also
provides a control input to the receive enable cir-
cuit 420.

When the DCE mode is selected, the RTS
signal on line 102 is an input and connects an
asynchronous peripheral to the asynchronous inter-
face. When the asynchronous peripheral requests
transmission of data to the asynchronous interface,
it provides a logic zero level on the RTS input line
102. If the multiple receive registers 431-436 are
not full, this indication being provided by the re-
ceive interrupt control 117 and if the receive sec-
tion is enabled as reflected by an enable signal on
line 403, then the CTS output line 103 from the
control circuit 114 goes to a logical zero indicating
to the asynchronous peripheral that transmission to
the receiver section in the asynchronous interface
may take place. The receive interrupt control 117 is
a part of the interrupt control 115 shown in FIG. 1.
If the multiple receive registers 431 through 435
are full of data, the CTS output line 103 willt not be
enabied until at least one register is available. The
receive interrupt control 117 also indicates via line
101 to the processor 130 of a receive interrupt
condition. This interrupt from the control registers
120 is provided to the interrupt control 117 via the
receive interrupt control line 405. A status bits line
407 is connected to the status register 111 and is
used for providing to this register status information
regarding the receiver section.

Certain other control signals are generated in
the asynchronous interface to improve processing
of the data. A status signal on line 406 provides
information to status registers 111 as to how many
receive characters are in the receive registers 432
through 436 so that multiple reads can be made by
the processor 130 to save time during polling. If
interrupts are enabled, then the interrupt control
117 indicates to the processor 130 via line 101
which particular receive interrupt condition has oc-
curred. A break bit detect 421 on line 404 indicates
to the processor 130 that a break has been de-
tected. A parity check 423 compares the parity
received versus the parity selected in control regis-
ters 120. This information is used along with an
overrun or frame error detect condition from the
start/stop frame detect 414 as an error bit and
follows the receive data word through receive reg-
isters 431 through 436. The parity information is
also provided over line 409 to the status registers
111 where it is read as required.
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I the receiver is enabled and the DCE mode
has not been selected in control circuit 114, a
receive FIFQ overrun condition could possibly oc-
cur if seven or more data bytes are received before
the processor 130 has read one of them. if this
condition does occur, an indication as to such will
be provided over control line 408 to status registers
111. In addition, the number of data bytes then in
the muitiple receive registers 431 through 436 wili
be provided from the receive interrupt control 117
via line 407 and the status registers 111 to the
processor 130.

Modifications of this asynchronous interface
are possible and may obviously be implemented
by those skilled in the art. Thus the invention may
be practised otherwise than as specifically de-
scribed.

Claims

1. An asynchronous interface for coupling data
between a data module and a serial asyn-
chronous peripheral, the asynchronous inter-
face being configurable in response to control
signals from the data module and comprising
control means (203) responsive to the control
signals from the data module, means (200,410
and 430) for receiving a serial asynchronous
data stream from the serial asynchronous pe-
ripheral, means (200) for determining a rate of
data reception of the serial asynchronous data
stream being iransmitted by the serial asyn-
chronous peripheral to the asynchronous inter-
face, and CHARACTERIZED BY the receiving
means comprising counting means (202) ar-
ranged to operate in a first configuration for
providing a clock source for sampling and de-
tormining the one ar zero state of each bit in
the data being received by the asynchronous
interface, and the determining means compris-
ing the counting means reconfigured by the
controf means and arranged to operate in a
second configuration for measuring the dura-
tion of the period of the start bit in a first
received character, the counting means incre-
menting up to and providing a count reflective
of the period of the start bit, and rate conver-
sion means (201, 204 and 205) responsive 10
both the control means and the counting
means for realigning the data stream receiving
means for receiving data at a rate reflective of
the period of the start bit in the first received
character.

2. An interface as claimed in claim 1 wherein the
counting means arranged to operate in the first
configuration comprises a start bit detector
{411) for sensing the beginning of the start bit
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period.

An interface as claimed in claim 1 wherein the
counting means reconfigured by the control
means and arranged to operate in the second
configuration comprises a start bit detector
(411) configured for sensing the beginning and
ending of the start bit period.

An interface as claimed in claim 3 wherein the
counting means reconfigured by the controf
means and arranged to operate in the second
configuration comprises a prescaler (204) ar-
ranged for providing a reduced frequency
clock source so that the count provided by the
counting means is directly reflective of the
period of the start bit.

An interface as claimed in claim 4 wherein the
serial asynchronous data stream is arranged
so that the first data bit in the first received
character occurs in the one state.

An interface as claimed in claim 1 comprising
means (125) for interfacing with external pro-
cessing means, the processing means serving
to provide the control signals to the control
means for reconfiguring the control means
whenever the rate of data reception from the
asynchronous peripheral is to be determined,
and the rate conversion means serving to pro-
vide status signals to the processing means
reflecting the rate of data reception from the
asynchronous peripherat.

A method of coupling data between a data
module and a serial asynchronous peripheral,
the data from the asynchronous peripheral be-
ing provided to an asynchronous interface con-
figurable in response to control signais from
the data moduls, the method comprising the
stops of:

providing a controller responsive to the
control signals from the data module,

receiving a serial asynchronous data
stream from the serial asynchronous periph-
eral,

determining a rate of data reception of the
serial asynchronous data stream being trans-
mitted by the serial asynchronous peripheral to
the asynchronous interface, and

CHARACTERIZED BY

the receiving step comprising operating a
counter in a first configuration for providing a
clock source for sampling and determining the
one or zero state of each bit in the data being
received by the asynchronous interface, and
the determining step comprising operating the
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10.

11.

12.

12

counter reconfigured by the controller and op-
erating in a second configure;{ion for measuring
the duration of the period of the start bit in a
first received character, the counter increment-
ing up to and providing a count reflective of
the period of the start bit, and

realigning the counter so that it is config-
ured for operating in the first configuration for
providing a clock source for sampling and for
receiving data at a rate reflective of the period
of the start bit in the first received character.

A method as claimed in ciaim 7 wherein the
counter operating in the first configuration
comprises a start bit detector for sensing the
beginning of the start bit period.

A method as claimed in claim 7 wherein the
counter reconfigured by the controller and op-
erating in the second configuration comprises
& start bit detector configured for sensing the
beginning and ending of the start bit period.

A method as claimed in ciaim 9 wherein the
counter reconfigured by the controller and op-
erating in the second configuration comprises
a prescaler arranged for providing a reduced
frequency clock source so that the count pro-
vided by the counting means is directly refliec-
tive of the period of the start bit.

A method as ciaimed in claim 10 comprising
the step of arranging the seriali asynchronous
data stream so that the first data bit in the first
received character occurs in the one state.

A method as claimed in claim 7 comprising the
step of interfacing with an external processor,
the processor providing the control signals to
the controller for reconfiguring the controller
whenever the rate of data reception from the
asynchronous peripheral is to be determined,
and the realigning step providing status signals
to the processor reflecting the rate of data
reception from the asynchronous peripheral,

Patentanspriiche

1.

Asynchrone Schnittstelle zur Kopplung von Da-
ten zwischen einem Datenmodul und einem
seriellen, asynchronen Peripheriegerit, wobei
die asynchrone Schnittstelle unter Ansprechen
auf Steuersignale vom Datenmodul konfigurior-
bar ist und eine Steuereinrichtung (203) auf-
waist, die auf die Steuersignale vom Datenmo-
dul anspricht, ferner eine Einrichtung (200, 410
und 430} zur Aufnahme eines serieflen, asyn-
chronen Datenstroms von dem seriellen,
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asynchronen Peripheriegerit, und eine Einrich-
tung (200) zur Bestimmung einer Rate flr den
Empfang des seriellen,

asynchronen Datenstroms, der von dem seriel-
len,

asynchronen Peripheriegerit zu der asynchro-
nen Schnittstelle tibertragen wird,

dadurch gskennzesichnet,

daR die Empfangssinrichtung sine Zihleinrich-
tung (202) aufweist, die so ausgelegt ist, daf
sie in einer arsten Konfiguration zur Bereitstel-
lung einer Taktquelle zur Abtastung und Be-
stimmung des Eins- oder Null-Zustandes jedes
Bit der durch die asynchrone Schnitistelle
empfangenen Daten arbeitet, und

daf die Bestimmungseinrichtung die Z&hlein-
richtung aufweist, die durch die Steuereinrich-
tung neu konfiguriert worden ist, so daB sie in
giner zweiten Konfiguration zur Messung der
Dauer des Starthit in einem ersten empfange-
nen Zeichen arbeitet und bis auf einen die
Dauer des Startbit wiedergebenden Zihiwsrt
hochzihit und diesen Bereitstellt,

und daB die Bestimmungseinrichtung ferner
eine Ratenumwandiungseinrichtung (201, 204
und 205) aufweist,

die unter Ansprechen sowohl auf die Steuer-
einrichtung als auch die Z&hleinrichtung die
Datenstrom-Empfangseinrichtung derart neu
ausrichtet, daB sie Daten mit einer Rale emp-
fingt, die die Dauer des Startbit im ersten
empfangenen Zeichen wiedergibt.

Schnittstelle nach Anspruch 1,

bei der die Zihleinrichtung, die in der ersten
Konfiguration arbeitet, einen Startbitdetektor
(411) aufweist, der den Anfang der Startbitpe-
riode feststeiit.

Schnittstelle nach Anspruch 1,

bei der die Zihleinrichtung, die durch die
Steuereinrichtung neu konfiguriert worden ist
und in der zweiten Konfiguration arbeitet, einen
Startbitdetektor (411) aufweist, der den Anfang
und das Ende der Startbitperiode feststelit.

Schnittsteile nach Anspruch 3,

bei der die Zihieinrichtung, die durch die
Steuereinrichtung neu konfiguriert worden ist
und in der zweiten Konfiguration arbeitet, seinen
Vorteiler {204) umfaBt, der sine verringerte
Taktquellenfrequenz liefert, so da8 der von der
Zihleinrichtung gelieferte Zihlwert direkt die
Dauer des Startbit wiedergibt.

Schnittstelle nach Anspruch 4,
bei der der serielle, asynchrone Datenstrom so
beschaffen ist, da8 das erste Datenbit im er-
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sten empfangenen Zeichen in dem einen Bi-
nérzustand auftritt.

Schnittstelle nach Anspruch 1,

mit einer Einrichiung (125} zur Schnittstellen-
bildung mit einer externen Verarbeitungssein-
richtung, die die Steuersignale an die Steuer-
einrichtung zu deren Neukeonfiguration immer
dann liefert, wenn die Rate des Datenemp-
fangs vom asynchronen Peripheriegerét zu be-
stimmen ist, wobei die Ratenumwandlungsein-
richtung Zustandssignale an die Verarbeitungs-
sinrichtung liefert, die die Rate des Datenemp-
fangs vom asynchronen Peripheriegerdt wie-
dergeben.

Verfahren zur Kopplung von Daten zwischen
einem Datenmodul und sinem seriellen, asyn-
chronen Peripheriegerdt, wobei die Daten vom
asynchronen Peripheriegerdt an eine asyn-
chrone Schnittstelle geliefert werden, die unter
Ansprechen auf Steuersignale vom Datenmo-
dul konfigurierbar ist, mit den Verfahrensschrit-
ten:

Bereitsteilen eines Steuergerétes, das auf die
Steuersignaie vom Datenmodul anspricht,
Empfangen eine seriellen, asynchronen Daten-
stroms vom seriellen, asynchronen Peripherie-
gerat,

Bestimmen einer Rate fiir den Datenempfang
des seriellen, asynchronen Datenstroms, der
vom serielien, asynchronen Peripheriegerdt zur
asynchronen Schnittstetle Ubertragen wird,
dadurch gekennzeichnet,

daf8 der Empfangsschritt den Betrieb eines
Zihlers in einer ersten Konfiguration zur Be-
reitstellung einer Taktquelle fir das Abtasten
und Bestimmen des Eins- oder Null-Zustandes
jedes Bit in den durch die asynchrone Schnitt-
stelle empfangenen Daten umiaBt,

daB der Bestimmungsschritt einen Betrieb des
durch das Steuergerit neu konfigurierten und
in einer 2zweiten Konfiguration arbeitenden
Zihlers zur Messung der Dauer des Startbit in
einem ersten empfangenen Zeichen umtaBt,
wobei der Zahler auf einen die Dauer des
Starthit wiedergebenden Zihiwert hochzéhit
und diesen Bereitstellt,

und daB der Zidhler neu konfiguriert wird, so
dal er in der ersten Konfiguration arbeitet und
eine Takiquelle zur Abtastung und zum Emp-
fang von Daten mit einer Rate bereitstellt, die
die Dauer das Starthit im ersten empfangenen
Zeichen wiedergibt.

Verfahren nach Anspruch 7,
bei dem der in der ersten Konfiguration betrie-
bene Zihler einen Startbitdetoktor aufweist,
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der den Anfang der Startbitperiode feststelit.

Verfahren nach Anspruch 7,

bei dem der durch das Stevergerit neu konfi-
gurierte und in der zweiten Konfiguration be-
triebene Zahler einen Startbitdetektor aufweist,
der den Anfang und das Ende der Startbitpe-
riode feststellt.

Verfahren nach Anspruch g,

bei dem der durch das Steuergerét neu konfi-
gurierte und in der zweiten Konfiguration be-
triebene Zzhler einen Vorteiler aufweist, der
eine verringerte Taktquellenfrequenz liefert, so
dai der von der Z&hleinrichtung bereitgestsiite
Zihtwert die Dauer des Startbit direkt wieder-
gibt.

Verfahren nach Anspruch 10,

bei dem der serielle asynchrone Datenstrom
SO ausgelegt ist, daB das erste Datenbit im
ersten empfangenen Zeichen in dem einen
Bindrzustand auftritt,

Verfahren nach Anspruch 7,

mit dem Schritt einer Schnittstellenbildung mit
einem externen Prozessor, der die Steuersi-
gnale an das Steuergerit zur Neukonfiguration
des Steuergerdtes immer dann liefert, wenn
die Rate des Datenempfangs vom asynchro-
nen Peripheriegerst zu bestimmen ist, und daf
der Neuausrichtungsschritt Zustandssignale fir
den Prozessor bereitstellt, die die Rate des
Datenempfangs vom asynchronen Peripherie-
gerit wiedergeben.

Revendications

1.

Interface asynchrone pour le couplage de don-
nées entre un module de données et un péri-
phérique asynchrone série, cette interface
asynchrone étant configurable en réponse &
des signaux de commande provenant du mo-
dule de donnédes et comprenant un moyen de
commande (203) répondant aux signaux de
commande provenant du module de données,
un moyen (200, 410 et 430) pour recevoir un
train de données asynchrone série provenant
du périphérique asynchrone série, un moyen
(200) pour déterminer une vitesse de réception
des données du train de données asynchrone
série transmis par le périphérique asynchrone
série 3 linterface asynchrone, et CARACTERI-
SEE PAR le moyen de réception comprenant
un moyen de comptage (202) disposé pour
fonctionner dans une premiére configuration
pour fournir une source d'horloge pour échan-
tillonner et déterminer I'état un ou zéro de
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chaque bit dans les donnés regues par linter-
face asynchrone, et le moyen de détermination
comprenant le moyen de comptage reconfigu-
ré par le moyen de commande et disposé pour
fonctionner dans une deuxidme configuration
pour mesurer la durée de la période du bit de
départ dans un premier caractére regu, le
moyen de comptage incrémentant jusqu'a et
fournissant un compte représentatif de la pé-
riode du bit de départ, et un moyen de conver-
sion de vitesse (201, 204 ot 205) répondant 3
la fois au moyen de commande et au moyen
de comptage pour réaligner le moyen de re-
ception de train de données pour recevoir ies
donndes 4 une vitesse représentative de ia
période du bit de départ dans le premier ca-
ractére regu.

Interface selon la revendication 1, dans laquel-
le lo moyen de comptage disposé pour fonc-
tionner dans la premiére configuration corn-
prend un détecteur de bit de départ (411) pour
détecter le début de |a période du bit de
départ.

Interface selon ia revendication 1, dans laguei-
le le moyen de comptage reconfiguré par le
moyen de commande et disposé pour fonc-
tionner dans ia deuxiéme configuration com-
prend un détecteur de bit de départ (411)
configuré pour détecter le début et la fin de la
période du bit de départ,

interface selon la revendication 3, dans laguel-
le l& moyen de comptage reconfiguré par le
moyen de commande et disposé pour fonc-
tionner dans fa deuxiéme configuration com-
prend un diviseur préalable (204) disposé pour
fournir une source d'horloge de fréquence ré-
duite de maniére i ce que le compte fourni
par le moyen de comptage soit directsment
représentatif de Ja période du bit de départ.

interface sefon la revendication 4, dans laquel-
le le train de donndes asynchrone série est
disposé de maniére 3 ce que le premier bit
utile dans le premier caractdre regu se produi-
se avec l'état un.

Interface selon la revendication 1, comprenant
un moyen (125) pour s'interfacer avec un
moyen de traitement externe, le moyen de
traitement servant 3 fournir les signaux de
commande au moyen dg commande pour re-
configurer ie moyen de commande chaque fois
que la vitesse de réception des données pro-
venant du périphérique asynchrone est 2 dé-
terminer, et ie moyen de conversion de vitesse
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servant A fournir au moyen de fraitement les
signaux d'état représentatifs de la vitesse de
réception des donndes provenant du périphéri-
que asynchrone.

Méthode de couplage de donnéses entre un
module de donndes et un périphérique
asynchrone série, les données provenant du
périphérique asynchrone étant fournies 3 une
interface asynchrone configurable en réponse
4 des signaux de commande provenant du
module de données, cette méthode compre-
nant les étapes de:

fourniture d'un contréleur répondant aux
signaux de commande provenant du module
de données,

réception d'un train de données asynchro-
ne série provenant du périphérique asynchrone
série,

détermination d'une vitesse de réception
des données du train de données asynchrone
série transmis par o périphérique asynchrone
série & l'interface asynchrone, el

CARACTERISEE PAR

I'étape de réception comprenant le fonc-
tionnement d'un compteur dans une premiére
configuration pour fournir une source d'horioge
pour échantillonner et déterminer I'état un ou
zéro de chaque bit dans les donnés regues par
I'interface asynchrone, et I'étape de détermina-
tion comprenant le fonctionnement du comp-
tour reconfiguré par le contrdleur et fonction-
nant dans une deuxidéme configuration pour
mesurer ia durde de la période du bit de
départ dans un premier caractére regu, le
compteur incrémentant jusqu'ad et fournissant
un compte représaentatif de la période du bit de
dépan, et

le réalignement du compteur de manigre 3
ce qu'il soit configuré pour fonctionner dans la
premiére configuration pour fournir une source
d'horloge pour échantilionner et pour recevoir
des données & une vitesse représentative de
la période du bit de départ dans le premier
caractére regu.

Méthode selon la revendication 7, dans laguel-
i le compteur fonctionnant dans la premiére
configuration comprend un détecteur de bit de
départ pour détecter le début de la période du
bit de départ.

Méthode selon !a revendication 7, dans laquel-
le le comptaur reconfiguré par ie contr8leur et
fonctionnant dans la deuxiéme configuration
comprend un détecteur de bit de départ confi-
guré pour détecter e début et la fin de la
période du bit de départ.
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10. Méthode selon la revendication 9, dans laquel-

1.

12

le le compteur reconfigurg par le contr8leur et
fonctionnant dans la deuxiéme configuration
comprend un diviseur préalable disposé pour
fournir une source d'horloge de fréquence ré-
duite de maniére 3 ce que ls compte fourni
par le moyen de comptage soit directement
représentatif de la période du bit de départ.

Méthode selon la revendication 10, compre-
nant 'étape de disposition du train de données
asynchrone série de maniére A ce que le pre-
mier bit utile dans le premier caractére regu se
produise avec {'état un.

Méthode selon ia revendication 7, comprenant
I'étape d'interfagage avec un processeur exter-
ne, le processeur fournissant les signaux de
commande au contrdleur pour reconfigurer le
contrSleur chaque fois que la vitesse de récep-
tion des données provenant du périphérique
asynchrone est & déterminer, et I'étape de
réalignement fournissant au processeur des si-
graux d'état représentatifs de la vitesse de
réception des données provenant du périphéri-
que asynchrone.
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