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1
CODE PROGRAMMING DEVICE

The invention relates to a code programming device,
comprising a circuit which is provided with an cnvelope
and a coding matrix to which the circuit is coupled so
as to supply this circuit with a code signal programmed
by means of the coding matrix.

Devices of this kind in which the code signals are ad-
dress codes are used inter alia in receivers of selective
paging systems.

In these known devices, the envelope is provided
with a number of connection terminals, corresponding
to the number of bits of the address code, for applying
a specific address code to the circuit. The coding ma-
trix comprises a conductor which carries a high voltage
and a conductor which carries a low voltage. the con-
nection terminals being connected to these conductors
in accordance with the address code to be pro-
grammed. In selective paging systems by means of
which it must be possible to call a very large number of
subscribers individually, such as in the case of a “city
paging system,” the number of connection terminals
required for applying an address code to the circuit is
accordingly large.

The number of connection terminals of an envelope
of a circuit, however, is limited. This implies that the
number of connection terminals which can be made
available for programming address codes in the de-
scribed manner for selective paging systems comprising
very many subscribers is too small.

The invention has for its object to provide a com-
pletely novel concept for the programming of code sig-
nals, in which the required number of connection ter-
minals of the envelope of the circuit is 'small with re-
spect to the number of bits of the code signals.

The device according to the invention is character-
ized in that the coding matrix comprises code conduc-
tors and a code generator which is connected thereto
in order to supply each code conductor with its own
sub-code. In this context, a sub-code is to be under-
stood to mean a signal which forms a part of a code sig-
nal to be programmed.

According to another characteristic, the code gener-
ator is arranged within the envelope of the circuit. This
offers the advantage that no separate envelope is re-
quired for the code generator, whilst the number of
connection terminals of the common envelope which
must be available for generating a code signal is mini-
mum.

It is to be noted that French Patent Specification No.
2,019,375 describes a circuit where the bits of a code
signal are successively applied to a code comparison
device. However, by means of this circuit no code sig-
nal can be programmed but a given code signal can
only be stored.

The invention and its advantages will be described in
detail hereinafter with reference to the embodiments
shown in the figures.

The FIGS. 1, 3 and 5 show different embodiments of
a programming device according to the invention, and

The FIGS. 2, 4 and 6 show signals which can appear
in the programming devices shown in the FIGS. 1, 3
and 5, respectively.

The programming device shown in FIG. 1 is used
inter alia in a receiver of a selective paging system. In
a code comparison device in a receiver of this kind, a
received code signal is compared with a specific code
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signal present in the receiver. Such code signals are re-
ferred to as address codes. In order to achieve manu-
facturing economy of the receivers, they are uniformly
constructed in integrated form. For putting a receiver
of this kind into operation in a selective paging system.
It must be possible to adjust an address code for the rel-
evant receiver in a simple manner. To this end, the re-
ceivers are provided with a ceding matrix 1. In known
receivers, this matrix i$ composed of a first conductor
2 which is connected, via a connection terminal 8-1 of
the envelope 10, to a voltage source (not shown in the
drawing) for supplying this conductor 2 with a low volt-
age signal, denoted by the logic symbol 0, and a second
conductor 5§ which is alfo connected to the voltage
source, via a connection terminal 8-4, for supplying this
conductor with a high voltage signal which is denoted
by the logic symbol I. The specific address code is ap-
plied to the integrated code comparison device, not
shown in the figure, by connecting each of the connec-
tion terminals 6 of the envelope 10 of the integrated
code comparison device to one of the two conductors
2, 5 in accordance with the address code to be pro-
grammed. A separate connection terminal 6 must then
be available on the envelope for each bit of the address
code. For a paging system by means of which individual
paging of a large number of subcribers must be possi-
ble, the address codes are composed of a correspond-
ingly large number of bits. This implies that an insuffi-
cient quantity of connection terminals 6 for applying
these long address codes are available on the envelope.

According to the invention, the coding matrix 1 is
provided with code conductors 3 and 4, and a code
generator 7 is provided which is connected to the code
conductors 3 and 4, via connection terminals 8-2 and
8-3, in order to supply each of these code conductors
3, 4 with its own sub-code.

It is to be noted that the code generator (in this em-
bodiment) is accommodated inside the envelope 10.
This code generator 7 comprises a bistable element
which is provided with a trigger input T, a signal output
Q and an inverted signal output Q. If a voltage changing
from high to low appears on the trigger input T, the bis-
table element is switched over from the set state to the
reset state or vice versa, the set state being character-
ized in that signal output Q carries a high voltage signal
1 and the inverted signal output Q carries a low voltage
signal 0, and vice versa for the reset state. The trigger
input T of the bistable element 7 is connected, via con-
nection terminal 9, to a clock pulse input 11 which re-
ceives the clock pulse signal shown in FIG. 2a. The bis-
table element 7 divides this pulse series by two and
supplies the signal output Q and the inverted signal out-
put Q with the signals shown in FIGS. 2¢ and 24, the
said sighals representing sub-codes of the code signal to
be programmed. Together with the voltage signals on
the conductors 2 and §, four codes having a length of
two bits are obtained, i.e., 0,0; 1,0; 0, | and 1, 1, re-
spectively, for the conductors 2 to 5. By connecting
these conductors as desired to the connection terminals
6-1 to 6-8, each address code can be applied to an input
terminal 11’ of an integrated code comparison device
(not shown in the figure). In order to apply the address
code to this input terminal in a suitable form, a contact
pyramid 12 comprising control inputs 13 is provided,
and also a control signal generator 14 which is con-
nected to the inverted signal output Q of code genera-
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tor 7 and which is connected to the control inputs 13-1
to 13-16.

The contact pyramid 12 is composed of identical
two-position switches 15 to 21, two-position switch 21
being shown in detail.

The two-position switch comprises two AND-gates
23 and 24, a signal input 26, 27 and a control input
13-5, 13-6 being connected to the inputs of each AND-
gate, the AND-gates being connected to input terminal
11’ via an OR-gate 25, If a high signal is applied to con-
trol input 13-5, the signal on input 26 will be applied
to input terminal 11’ via AND-gate 23 and OR-gate 25.
Similarly, if the control signal on control input 13-6 is
high, the signal on input 27 will be applied to input ter-
minal 11’ via AND-gate 24 and OR-gate 25.

The control signals are generated in the control sig-
nal generator 14. This generator comprises three cas-
cade-connected bistable elements 28, 29 and 30 which
are identical to bistable element 7. By means of these
elements 28, 29 and 30, control signals are obtained by
successive two-division of the pulse series which is sup-
plied by code generator 7 and which is shown in FIG.
2d. the control signal supplied by the signal outputs Q
of the elements 28, 29 and 30 being shown in the FIGS.
2f, 2¢ and 2h.

The connection terminal 6-1, 6-2; 6-3, 6-4; 6-5, 6-6;
and 6-7, 6-8 are connected in pairs to the inputs of the
two-position switches 15, 16, 17 and 18, which also re-
ceive the control signals supplied by element 28. The
outputs of the switches are connected to the inputs of
the two-position switches 19 and 20, which also receive
the control signals supplied by element 29. The outputs
of these switches are connected to the signal inputs 26
and 27, the control signals generated by element 30
being applied to the control terminals 13-5 and 13-6.

As appears from the FIGS. 2f, 2¢ and 2/, the control
signals on the control inputs 13-1, 13-3 and 13-5 are
high between the instants ¢, and ¢,, with the result that
connection terminal 6-1 is connected to input terminal
11’ during this period. Between the instants 7, and ¢,
the control signals on the control inputs 13-2, 13-3 and
13-5 are high, with the result that connection terminal
6-2 is connected to input terminal 11’ during this pe-
riod.

Similarly, between the instants fo—ty, ta—ty, Lit5, 516,
te—1; and t—t,, the connection terminals 6-3, 6-4, 6-5,
6-6, 6-7 and 6-8 are successively connected to the input
terminal 11’. In the above time intervals the two-bit
sub-codes are each time applied to input terminal 11"
As a result of the connections between the conductors
2, 3,4, 5 and the connection terminals 6-1 to 6-8 shown
in the coding matrix 1, a code signal is programmed
which is shown in FIG. 2k.

As a result of the realization of the programming de-
vice as described above, it is achieved that an address
code comprising sixteen bits is applied to the input ter-
minal 11’ by means of eight connection terminals 6-1
to 6-8, whilst only two additional connection terminals
8-3 and 8-4 are required to enable application of the
codes to the code conductors 3 and 4.

For an address code comprising a much larger num-
ber of bits, it is more advantageous to use sub-codes
which also comprise a large number of bits.

One embodiment in which sub-codes having a length
of three bits are used is illustrated in FIG. 3.

Using three bits, at the most eight different subcodes
can be composed. Therefore, the code programming
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device shown in FIG. 3 differs from that shown in FIG.
1 in that the coding matrix comprises, in addition to the
voltage conductors 32 and 39, six code conductors 33
to 37, in that the code generator 43 is constructed as
a three-divider, in that the contact pyramid is realized
by means of three-position switches 44, 45, 46 and 47,
and in that the control signal generator comprises
three-dividers 48 and 49.

The three-dividers, three-divider 43 being shown in
detail, comprise two series-connected bistable ele-
ments 50 and 51 which are provided with a signal input
s in addition to a trigger input T, a signal output Q, and
an inverted signal output Q. At the instant at which the
voltage on the trigger input T changes from high to low,
the bistable element is set or reset, in accordance with
the signal value applied to the signal input s.

The trigger inputs T of these elements 50 and 51 are
connected, via terminal 43-6 and connection terminal
39a, to a clock input 52 which receives the clock pulse
signal which is shown in FIG. 4a.

Assuming that the elements 50 and 51 are in the set
state, a signal having the logic value 0 will be applied
to the signal input s of element 50 via the NAND-gate
53 which is connected to the signal outputs Q. Element
50 is reset when the trailing edge of the first clock pulse
appears. The NAND-gate 53 then applies a signal hav-
ing the logic value I to signal input s of element 50. Ele-
ment 51 is reset when the trailing edge of the second
clock pulse appears, because the logic value 0 was ap-
plied to the signal input ¢ of this element, and element
50 is set, with the result that the NAND-gate 53
supplies the logic value 1. When the trailing edge of the
third clock pulse appears, element 51 is set again, with
the result that the three-divider 43 returns to its initial
position. ‘

Of the signals generated by the three-divider 43, the
signal shown in FIG. 4c is applied to code conductor 33
via terminal 43-0, inverter 54 and connection terminal
42-2, The other signals generated by the three-divider
43, shown in the FIGS. 4d to 4h, are applied to the code
conductors 34 to 37 via terminals 43-1 to 43-5 and con-
nection terminals 42-3 to 42-7. The voltage conductors
32 and 39 receive their voltages, shown in the FIGS. 4b
and 4k, in a manner not shown via the connection ter-
minals 42-1 and 42-8.

The three-position switches 44 to 47 comprise, as is
shown in detail for three-position switch 47, three
AND-gates 55, 56, 57 which are connected, via an OR-
gate 58, to an input terminal 59 of a code comparison
device not shown. Connected to inputs of each AND-
gate 55, 56 and 57 are a signal input 60, 61 and 62 and
a control signal input 49-1, 49-2, 49-4. Depending on
whether or not a control signal applied to an AND-gate
is high, the signal input connected to the relevant
AND-gate is connected to the input terminal 59.

The three-divider 48 derives the signals which are
shown in the FIGS. 4m, 4n and 4p from the signal
which is supplied by code generator 43 via terminal
43-7 and which is shown in FIG. 4g, the said signals
being applied to the three-position switches 44, 45 and
46 via the terminals 48-1, 48-2 and 48-4. Similarly, the
three-divider 49 derives the signals shown in the FIGS.
44, 4r and 4s from the signal supplied via terminal 48-7
and shown in FIG. 4p, the derived signals being applied
to the terminals 49-1, 49-2 and 49-4.

The connection terminals 41-1, 41-2, 41-3; 41-4,
41-5, 41-6; and 41-7, 41-8 and 41-9 are connected in
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groups of three to the signal inputs of the three-position
switches 44, 45 and 46, whilst the outputs of these
switches are connected to the signal inputs 690, 61 and
62.

As appears from the FIGS. 4m to 4s. connection ter-
minal 41-1 is connected to the input terminal 39 be-
tween the instants ¢, and ¢,, connection terminal $1-2
being connected thereto between 1, and 1., ete. Conse-
quently. the connection terminals 41-1 to 41-9 are thus
successively connected to the input terminal 49, each
time during one cycle time of the sub-codes.

By connecting each of the connection terminals 41-1
to 41-9 to one of the conductors 32 to 39 in the coding
matrix 31, any desired address code can be adjusted.
The address code shown in FIG. 4t is adjusted by way
of the connections shown in the matrix 31, the said ad-
dress code having a length of twenty-seven bits. The
number of connection terminals required for this ad-
dress code so as to apply this address code to input ter-
minal 59 amounts to nine, whilst six additional connec-
tion terminals 42-2 to 42-7 are required for applying
the sub-codes to the coding matrix 31.

The use of sub-codes having a larger number of bits
reduces, on the one hand, the number of connection
terminals required for applying the sub-codes from the
coding matrix to the integrated circuit, whilst on the
other hand the number of connection terminals for ap-
plying the sub-codes to the coding matrix is increased.
It follows that a minimum number of required connec-
tion terminals for a code signal of a given length to be
programmed can be achieved by a suitable choice of
the length of the sub-codes. In the adjoining table the
number of bits m of the sub-codes are given for code
signals having a length of N bits for which a minimum
number of connection terminals suffices. In the em-
bodiment

ftod
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shown in FIG. 5, the code generator 60 is accommo-
dated outside the envelope 61. In this embodiment the
subcodes have a length of two bits, so that a' coding ma-
trix 62 suffices which contains, in addition the voltage
conductors 63 and 66, the code conductors 64 and 65.
The voltage conductors 63 and 66 are connected to the
terminals 67 and 68 of a voltage source not shown and
carry the signals shown in FIGS. 6a and 6d. The code
generator 60 is a clock pulse generator which applies
the sub-code shown in FIG. 6b to code conductor 64
and which applies the inverted sub-code shown in FIG.
6¢ to code conductor 65. The envelope 61 is provided
with connection terminals 70-1 to 70-5. In order to en-
able application of a code signal to input terminals 69-1
to 69-8 of a code comparison device not shown, via the
connection terminals 70-1 to 70-4, each connection
terminal 70-1, 70-2, 70-3, 70-4 is connected to signal
inputs s of two storage elements 71, 72; 73, 74; 75, 76
and 77, 78 which are constructed as bistable elements.
The input terminals 69-1 to 69-8 are connected to the
signal outputs Q of these elements. Furthermore, the
code generator 60 applies, on the one side, the pulse
sequence shown in FIG. 6e as a control signal to the
trigger inputs T of the odd storage elements 71, 73, 75
and 77 via connection terminals 70-5 and via a delay
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clement 79 comprising the inverters 8¢ and 81, whilst
on the other side this pulse series is applied, after inver-
sion in inverter 82, as a control signal to the trigger in-
puts T of the even storage elements 72, 74, 76 and 78.

The operation will be described in detail with refer-
ence to a specific address code which is determined by
the connections established between the connection
terminals 70-1 to 7¢-4 and the conductors 63 to 66.

Immediately after the instant ¢, shown in FIG. 1, the
signal values on the conductors 63 to 66 are succes-
sively low, high and high.

These values are applied, via the connection termi-
nals 70-1 to 70-4, to the signal inputs s of the bistable
elements 71, 72, 73, 74, 75, 76 and 77, 78. The nega-
tive voltage variation (FIG. 6e) produced by the delay
element 79 at the instant ¢,’ adjusts the odd storage ele-
ments 71, 72, 73 and 77 to the reset state, the reset
state, the set state and the set state, successively, in ac-
cordance with the signal values present on their input
terminals.

At the instants 1., the signal values of the code con-
ductors 64 and 65 and hence the signal values on the
signal inputs s of the storage elements 73, 74 and 75,
76 change from low to high (FIG. 6b) and from high to
low (FIG. 6c), respectively. The positive voltage varia-
tion (FIG. 6e) produced by the delay element 79 at the
instant r,' adjusts the even storage clements 72, 74, 76
and 78 to the reset state, the set state, the reset state

_and the set state, respectively, via inverter 82, in accor-

dance with the signal values present on their signal in-
puts 5. As a result, after the instant 1, the storage ele-
ments 71 to 78 apply an address code to the input ter-
minals 69-1 to 69-8 which has the bit values 0,0,0, 1,1,
0, 1,1, respectively.

The number of input terminals required for writing
the above eight-bit address code amounts to one con-
nection terminal for the control signal and four connec-
tion terminals for the eight bits.

At the instant ¢3! the odd storage elements are written
in again, and at the instant ¢,' the even elements again
etc. This offers the advantage, on the one hand, that
should the address code be mutilated by interference in
the storage elements 71 to 78, the correct address code
will be adjusted again by the next pulse supplied by the
code generator 60, whilst on the other hand it is now
possible to use inexpensive storage elements which re-
quire only a limited storage time with the result that the
programming device can be inexpensively realized.

It is to be noted that if the code comparison device
which is not shown is adapted to compare the address
codes with a received code signal at the instants ¢,}, r,!,
t¢' etc., the even storage elements 72, 74, 76 can be dis-
pensed with, and that if the code comparison device is
adapted to compare the address code with a received
code signal partly at the instants ¢,%, 1!, ¢!, etc. and
partly at the instants 1., t,!, ¢!, etc., all storage ele-
ments 71 to 78 can be dispensed with. The control sig-
nals supplied by delay unit 79 and/or inverter 82 are
then used for controlling the code comparison device.

What is claimed is:

1. A device comprising code-matrix means for gener-
ating a fixed code signal comprising a plurality of code
conductors, a code generator means having an input
means for receiving locally generated identical clock
pulses and an output means coupled to said conductors
for supplying to each of said conductors a subcode re-
spectively, and a circuit means coupled to said matrix
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means for receiving from said matrix means said code
signal.

2. A device as claimed in claim 1, wherein the code
generator means and the circuit means are integrally
formed.

3. A device as claimed in claim 1. further comprising
connection terminal means coupled to the code matrix
for receiving the sub-codes, the circuit means compris-
ing one code signal output terminal means for provid-
ing the code signal in series, a switching device pro-
vided with a control input, said switching device being
coupled between the connection terminals and the
code signal output terminal, the code generator being
coupled to the control input, said switching device
comprising means for coupling the connection termi-
nals successively to the code signal output terminal
under the control of a signal supplied by the code gen-
erator.
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4. A device as claimed in claim 1, wherein the circuit
means comprises a plurality of output terminals which
correspond to the number of bits of the code signal,
and further comprising connection terminals means
coupled to the coding matrix for receiving the sub-
codes. storage elements provided with a plurality of
control inputs which corresponds to the number of bits
of the sub-code, said elements being coupled to each
connection terminal, the said storage elements being
coupled to the output terminals and comprising means
for supplying the output terminals simultaneously with
the bits of the sub-codes which are successively applied
to the connection terminals, and a control signal gener-
ator coupled to said control inputs.

5. A device as claimed in claim 1 further comprising

a receiver of a selective paging system.
* * * * *



