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DIALER WITH INTERNAL OPTION SELECT
CIRCUIT PROGRAMMED WITH
EXTERNALLY HARDWIRED ADDRESS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE 10 RELATED
APPLICATIONS

This application is a continuation of U.S. patent appli-
cation Ser. No. 08/679,314, filed Jul. 12, 1996, now
abandoned, which is a continuation of U.S. patent applica-
tion Ser. No. 08/539,423, filed Oct. 5, 1995, now abandoned,
which application is a continuation of U.S. patent applica-
tion Ser. No. 08/373,887, filed Jan. 17, 1995, now
abandoned, which application is a continuation of U.S.
patent application Ser. No. 07/824,851, filed Jan. 23, 1992,
now abandoned, which application is a Reissue of U.S.
patent application Ser. No. 07/264,902, filed Oct. 31, 1988,

which issued as U.S. Pat. No. 4,590,000, which patent has
been surrendered.

TECHNICAL FIELD OF THE INVENTION

The present invention pertains 1 general to address
circuits for addressing an internal PLA and, more
particularly, to a multiplexing circuit for internally generat-

ing an address and externally connecting the address to an
address 1nput for the PLA.

BACKGROUND OF THE INVENTION

Automatic telephone dialer systems provide a specified
output on the telephone line 1n response to depressing
telephone keys. However, the output provided by the tele-
phone dialer 1s a function of a country 1in which that dialer
1s used. This output varies for a number of different coun-
tries. For example, there are sixteen different dialer formats
in the world. This, therefore requires a dialer that 1s to
operate 1n all countries to be of sufficient versatility to
accommodate the different dialing formats. At present, this
typically requires a mask-change on a particular chip to
provide a dedicated chip for the associated country. This 1s
undesirable from a production stand point and it would be
much more desirable to provide a universal chip which
could be programmed externally.

When designing with unmiversal logic, some type of pro-
crammable logic such as a PLA 1s normally utilized. The
PLA can be programmed to provide a fixed logic function or
it can be programmed for multiple functions that are addres-
sable. In the fixed function logic array, the programming 1s
done with a mask change such that a given dialer chip 1s
uselul for only a single country after fabrication thereof. An
addressable array, on the other hand, provides the ability to
have multiple functions on a given chip after fabrication
thereof. The disadvantage to the addressable array, however,
1s the requirement for additional pins to accept the address
input and the requirement for an address generator. In view
of these disadvantages, there exists a need to select from a
number of different functional options without significantly
Increasing the number of pins.

SUMMARY OF THE INVENTION

The present invention disclosed and claimed herein com-
prises a programmable control circuit. The control circuit

10

15

20

25

30

35

40

45

50

55

60

65

2

includes a plurality of input/output pins which are intertaced
with a function generator and an internal address generator.
The address generator 1s selected by a multiplexer during a
set-up mode for interface with the input/output pins and is
operable to generate a separate and predetermined serial
address for each of the I/O pins. A plurality of address 1nput
pins are provided having a number less than the plurality of
I/O pins, and are operable to be interfaced with the I/0 pins.
The address input pins are selectively connected through
interface circuitry to a select one of the I/O pins depending
upon the desired address. A decoder 1s provided for decoding
the received address on the address input pin and latching
this decoded address into the register during the set-up
operation. This address 1s then 1nput to an addressable
control signal generator for output of a separate and prede-
termined function for each decodable address. These control
signals are then input to the function generator to provide
control 1puts therefore. Control circuitry 1s provided for
operating the control circuit 1n the set-up mode 1n response
to receiving an external set-up signal.

In another embodiment of the present invention, each of
the predetermined addresses 1s a binary address wherein the
decoder circuit 1s operable to receive the serial address and
convert 1t to a parallel address. The control signal generator
1s a programmable logic array having an address input and
a separate and predetermined control output for each decod-
able address.

In yet another aspect of the present invention, the address
generator, function generator, multiplexer, decoder, control
signal generator and control circuitry are all enclosed 1n a
single package with the I/O pins and the address input pins
providing an interface with the exterior of the package. The
interface circuitry 1s contained exterior to the package and
comprises a hardwire connection between each of the
address mput pins and a select one of the I/O pins.

In yet a further aspect of the present invention, the control
circuitry 1s operable to generate an internal set-up signal in
response to receiving an external set-up signal. The internal
set-up signal 1s generated for a predetermined duration of
time during which the address generator 1s interfaced with
the I/O pins and the decode circuit 1s operable to decode the
received address. At the end of this duration of time, the
decoded address 1s latched onto the address input of the
control signal generator, and then the function generator
interfaced with the I/O pins.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present mnven-
tion and the advantages thereof, reference 1s now made to
the following description taken in conjunction with the
accompanying [D]drawings in which:

FIG. 1 illustrates a basic block diagram of the present
mvention;.

FIG. 2 1llustrates a more detailed block diagram of the
dialer;

FIG. 3 illustrates a detailed diagram of the scan logic and
multiplexing circuitry;

FIG. 4 illustrates a logic diagram of the phase generator;

FIG. 5 illustrates a logic diagram of the mulfiplexing
circuit;

FIG. 6 1llustrates a logic diagram of the select decoder and
PLA; and

FIG. 7 1llustrates a logic diagram of the counter circuitry
for generating the timing control.

It will be appreciated that for purposes of clarity and
where deemed appropriate, reference numerals have been
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repeated 1n the figures to indicate corresponding features 1n
order to more clearly show important features of the present
invention.

DETAILED DESCRIPTION OF THE
INVENTION

Referring now to FIG. 1, there 1s 1llustrated a block
diagram of the dialer of the present invention. The dialer
interfaces with a switch matrix (not shown) through a
plurality of input/output (I/O) pins 10. The I/O pins 10 are
then scanned in accordance with the predetermined scan-
logic routine to determine which of the switches 1n the
matrix has been depressed. This 1s a conventional operation
utilizing conventional circuitry. In normal operation, a func-
tion generator 12 1s provided which interfaces with the I/0
pins 10 through a multiplexer 14. The function generator 12
has the output thereof connected to one input of the multi-
plexer 14 and the output of the multiplexer 14 1s then
connected to the I/O pins 10. The function generator 12 1s
operable to sense which of the keys 1n the switch matrix has
been depressed and then generate an output dialing pattern
for output from the dialer (not shown). In departing from the
conventional function generator, the function generator 12
of the present mnvention i1s operable to be programmed, as
will be described 1n more detail hereinbelow, to provide the
dialing function for a particular country in response to
selected control mput signals.

When the book switch is initially closed (i.e., off-hook
condition), a hook switch signal HKS is generated. This
initial action 1s detected by a detect/counter circuit 16 to
output a control signal on a line 18 for a predetermined
duration of time. This control signal 1s operable to initiate a
programming sequence to determine a particular country
dialing format each time the HKS signal 1s generated; that 1s,
cach time the receiver 1s removed from the hook switch, the
dialer of the present invention 1s configured for a particular
country 1n accordance with a predetermined dialing format,
as will be described hereinbelow.

Once placed 1n the reconfiguration mode, an address
ogenerator 20 1s selected as the other input of the multiplexer
14 for connection to the I/O pins 10 and the function
generator 12 deselected. Therefore, the 1/O pins 10 are now
utilized to output addresses thereon. These addresses are
selectively connected through lines 22 and interface circuit
24 to provide on the output thereof a predetermined orien-
tation of the addresses. As will be described in detail
hereinbelow, the 1nterface circuit 24 1s operable to select the
combination of addresses output on the I/O lines 10 for
output on a bus 26, which hardwire interface 1s determined
by the 1nstaller. The bus 26 provides select mput signals to
a decoder 28 1n the preferred embodiment. Thus the inter-
face circuit 24 1n the preferred embodiment comprises a
hardwire interface between the 1/O pins 10 and the bus 26,
which hardwire interface 1s determined by the installer. The
interface circuit 24 1s operable to provide the particular
conflguration for a given country. The 1nterface circuit 24 1n
the preferred embodiment 1s external to the chip.

The decoder 28 1s operable to decode the addresses on the
select bus 26 for output to a programmable logic array
(PLA) 30. The PLLA 30 is operable to receive the address and
latch the address therein and then, in accordance with a
predetermined addressable logic function, output control
signals on a plurality of control lines 32. Each of the control
lines 32 1s operable to determine the function of the function
generator, the control lines 32 being input to the function
ogenerator 12. The PLA 30 1s therefore configured during the
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initial predetermined time, in response to a signal from the
detect/counter circuit 16, and then the logic state thereof
latched for use by the function generator 12. As described
above, this address generation and decoding thereof occurs
cach time the hook switch signal HKS 1s generated. Once set
up, after the programming sequence, the dialer then enters
into a conventional mode and generates the particular func-
tions for the desired country, as determined by the interface
circuit 24. In order to reconfigure the dialer for a different
country, 1t 1s only necessary to change the configuration in
the interface circuit 24.

Referring now to FIG. 2, there 1s 1llustrated a more
detailed block diagram of the preferred embodiment of the
dialer of the present invention. The dialer 1s contained within
a chip boundary 34 and the functional portion of the dialer
operating 1n the normal operating mode generally comprises
a scan logic block 36. The scan logic block 36 generally
corresponds to the function generator 12 and multiplexer 14
of FIG. 1. The scan logic block 36 mterfaces with four I/0
terminals 38 comprising the R-terminals of an external
matrix and also interfaces with four I/O terminals 40 asso-
clated with the C-terminals of an external switch matrix. The
address generator 20 interfaces through a bus 42 with the
scan logic block 36. The address generator 20 1s operable to
interface with a phase generator 44 and also with a counter
46. The counter 46 1s stmilar 1in function to the detect/counter

circuit 16 of FIG. 1.

The phase generator 44 1s operable to generate four
separate clock signals separated in phase by 90°. The four
clocks are then utilized by the address generator to generate
serial addresses, as will be described hereinbelow.

A select/decode circuit 48 1s provided which 1s similar 1n
function to the decoder 28. The select/decode circuit 48
interfaces with two I/0O terminals, an A-terminal 50 and a
B-terminal 52. The A and B I/O terminals 50 and 52 are a
portion of the select bus 26 of FIG. 1. The output of the
select/decode circuit 48 1s 1nput to the PLA 30 to generate
the control signals for output on the control lines 32. The
control lines 32, as described above, are then input to the
scan logic block 36 to determine the particular function
thereof.

In order to generate the address for the PLA 30, it 1s
necessary to first output a separate and predetermined
address on each of the R-terminals 38 and the C-terminals 40
with the address generator 20. During the initial operation
sequence of the dialer that 1s 1nitiated by going off-hook, as
defined by the counter 46, an internal multiplexer to the scan
logic block 36 selects the output of the address generator for
output on the R-terminals 38 and the C-terminals 40. These
are predetermined addresses, and 1n the preferred
embodiment, comprise a series of logic “1”’s and logic “07’s.

To determine or select the address, it 1s only necessary to
connect the A-terminal 50 to one of the R-terminals 38 or the
C-terminals 40 and also connect to the B-terminal 52 to one
of the R-terminals 38 or the C-terminals 40. In the example
illustrated 1 FIG. 2, a dotted line represents a hardwire
connection between the A-terminal 50 and the second ter-
minal 1n the R-terminals 38 through hardwire line 54. In
addition, a hardwire line 56, represented by a dotted line, 1s
connected between the B-terminal 52 and the fourth terminal
in the C-terminals 40. This provides a unique address which
1s decoded by the select/decode circuit 48 for generating the
address for the PLLA 30. It 1s therefore only necessary for an
operator to install the dialer circuit 34 with predetermined
“jumpers” between the R-terminals 38 and the C-terminals
40 and one of the A-terminals 50 and B-terminals 52 to
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provide the appropriate address. Therefore, the dialer chip
34 1s a universal dialer which can be externally programmed
wherein the program for all sixteen countries 1s contained
internal to the chip and selection of that function requires
only two additional pins or terminals to the circuit. As will
be described hereinbelow, the two additional terminals allow
selection of one of sixteen countries and, for each country,
one of four select functions for that particular country. This
therefore provides the ability to select up to 64 options with
only the addition of two terminals or pins on the chip 34.

The address generator 20 1s operable to select the various
phases of the phase generator 44 for combination thereof
and output of a separate serial four-bit word on each of the
R-terminals 38 and C-terminals 40. The particular sequence
of logic bits 1s 1llustrated in Table 1 with the four R-terminals

48 labelled R1-R4 and the four C-terminals 40 labelled

C1-C4.
TABLE 1
Terminal Bit Value
R1 0111
R2 1011
R3 1101
R4 1110
C1 1000
C2 0100
C3 0010
C4 0001

Only the three least significant bits are utilized wherein
R1 has the three-bit value “111” and the C1 terminal has the
bit value “000” output thereon during the 1nitial setup. It can
be seen therefore, that there are eight possible combinations
if only one of the A-terminals 50 or B-terminals 52 were
utilized. However, with both the A-terminal 50 and the
B-terminal 52, 1t 1s possible to select the bits 1n such a
manner as to make up a six-bit word since all possible
combinations of six are present 1n the first three bits of the
R-terminals 38 and the C-terminals 40.

By way of example, the R2 terminal 38 1s selected for
connection to the A-terminal 50 and the C4 terminal 1s
selected for connection to the B-terminal 52. This would
result 1n a selection of the three-bit value “011” for mnput to
the A-terminal 50 and the selection of the three-bit value
“001” for input to the B-terminal 52. This would result 1n a

digital word with a value of “001011”. This would constitute
the address for the PLA 30 1if all six bits were utilized.

In the preferred embodiment, as will be described 1n more
detail hereinbelow, the sixteen countries are selected by
selecting one of the eight values from the R-terminal 38 or
the C-terminals 40 for mput to the A-terminal 50 and
decoding the three-bit value to determine that particular
value while determining whether one of the C-terminals 4{
or one of the R-terminals 38 were selected for input to the
B-terminal 52. This effectively provides a four-bit word to
provide sixteen combinations for the sixteen countries.
Thereafter, an additional two-bits are decoded to provide
additional information for each of the countries.

Referring now to FIG. 3, there 1s illustrated a more
detailed diagram of the multiplexing circuit 14 that is

internal to the scan logic block 36. The scan logic block 36
1s interfaced with a switch matrix 58 which 1llustrates one
connection of a horizontal line to one of the R-terminals 38
and one connection of a vertical line to one of the
C-terminals 40. Each of the terminals 1s connected to a node
60 which 1s input to a tlip tlop 62. The tlip tlops 62 operate
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in accordance with the scan logic and are not utilized in the
set-up operation. Each of the nodes 60 1s connected through
a P-channel load transistor 64 to a positive supply and
through the source-to-drain path 66 of an N-channel tran-
sistor to ground. The gate of the N-channel transistor is
operable to modulate the node 60 to provide a pin driver. The
cgates of each of the transistors 66 i1s connected through a
multiplexing circuit 68 to either the function generator 12 or
the address generator 20. In the normal mode of operation,
the function generator 12 1s operable to operate 1n a scan
mode to determine which of the keys in the matrix 58 are
depressed and then select the proper output dialing functions
for the already designated country. The connections between
the key matrix and the function generator 12 are not shown
in FIG. 3. However, 1n the set-up mode, the address gen-
erator 20 1s selected for outputting a serial address pattern on
the associated 1I/O terminals 38 or 40. The pin driver
therefore operates as an 1nverter during the set-up operation,
when the keys are not depressed and the matrix 38 does not
take any part in the set-up operation. Although not illustrated
in FIG. 3, during set-up, a select one of the I/O terminals 38

or 40 1s connected to the A-terminal 50 and the B-terminal
52.

Referring now to FIG. 4, there 1s illustrated a logic
diagram of the phase generator 44. The phase generator 44
1s operable to receive a clock CLK4 that 1s four times the
system clock rate. The mverted and non-inverted form of a
clock CLLK4 1s provided with an inverter 72 and 1s mput to
serics-connected D-type flip flops 74 and 78 with the
Q-output of flip tlop 74 connected to the mput of flip flop 78.
The Q-bar output of flip tlop 78 1s connected to the D-1nput
of flip flop 74. The set mput of both flip lops 74 and 78 are
connected to a signal ACCESS-bar. The flip flop 74 outputs
a clock signal QL and QL-bar and the flip tlop 78 outputs
clock signals QM and QM-bar. The QM output 1s connected
to one 1nput of a four-input AND gate 80 and also to one
mput of a three-input AND gate 82. The QM-bar output is
connected to one 1nput of a three-input AND gate 84 and
also to one 1nput of a three-input AND gate 86. The
four-input AND gate 80 has one input thereof connected to
the QL output of tlip flop 74, one input thereof connected to
the CLLK4 clock signal and one input thereof connected to
the output of an inverter 88 which has the input thercof
connected to the ACCESS-bar signal. The AND gate 82 has
the other two 1nputs connected to the clock CLLK4 and the
QL-bar clock signal, respectively. The other two 1nputs of
the AND gate 84 are connected to the CLLK4 clock signal and
the QL-bar clock signal. The AND gate 86 has the other two
inputs thereof connected to the [QM-bar] CLK4 clock signal
and the QL clock signal.

The AND gate 80 has the output thereof connected to one
mput of a NOR gate 90, the other input thereof connected to
oround. The AND gate 82 has the output thereof connected
to one mput of a NOR gate 92, the other input thereof
connected to ground. The AND gate 84 has the output
thereof connected to one 1nput of a NOR gate 94, the other
input thereof connected to ground. The AND gate 86 has the
output thereof connected to one input of a NOR gate 96, the
other mput therecof connected to ground. The NOR gates
90-96 provide the phase generator outputs [01-bar-04-bar]
D1-bar-D4-bar. Each of the NOR gates 90-96 are gated to
a high impedance state by a P-channel transistor 98 having
the source-to-drain path thereof connected between V.. and
the gate input to the NOR gates with the gate thereof
connected to ground. The phases provided are therefore
equal to a pulse occurring at a rate equal to the master clock
but with the leading clock edges offset by 90° from each
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other. The pulse width of each of the clocks [01-bar-04-bar]
D1-bar-D4-bar 1s equal to one fourth of the pulse width of
the master clock.

Referring now to FIG. 5, there 1s illustrated a logic
diagram of the multiplexing circuit 68 shown i1n FIG. 3 and
a portion of the address generator 20. The multiplexer 68 1s
comprised of a plurality of multiplexing circuits, each asso-
ciated with one of eight outputs, four outputs associated with
the R-I/O terminals 38 and four of the outputs associated

with the C-I/O terminals 40. Each of these outputs drives the
gate of the N-channel driver transistor 66 in the output
terminal driving circuit, as described above, with reference
to FIG. 3. There are four inputs Q1-Q4 which are associated
with the scan logic function in the function generator 12, and
these four 1mnputs are provided in the true and the comple-
ment form, the complement form being generated by a bank
of four mverters 100. In addition, phase inputs are provided
from the phase generator 44. These phase mnputs are PHI2-
bar-PHI4-bar and the signal SS which indicates the condi-
tion of the hook switch signal HKS. Each of the signals S§
and PHI2-bar-PHI4-bar are provided in the true and the
complement form, the complement form being provided by
a bank of mverters 102.

The outputs are divided into two groups, a first group
labelled K91-K94 and a second group labelled K95-K98.
The outputs K92 and K93 1n the first group are associated
with multiplexers comprised of a two-input NOR gate 104
having one input thereof connected to the output of a
two-input AND gate 106 and the other input thereof con-
nected to the output of a two-mnput AND gate 108. The
output K94 1n the first group and the outputs K95-K97 in the
second group are each associated with a multiplexer having
a two-mput NOR gate 110 on the output thercof. One 1nput
of the NOR gate 110 1s connected to the output of a
two-mput AND gate 112 and the other input thercof 1is
connected to the output of a three-input AND gate 114. The
output K91 1n the first group 1s connected through an
inverter 116 to the SS signal. The output K98 1n the second
ogroup 1s connected to the output of a three-input NAND gate
118, one 1nput of which 1s connected to the Q4 input, one
input of which i1s connected to the Q3-bar output and the
other mput of which 1s connected to the SS-bar signal.

The output K92 has the inputs of the AND gates 106 and
108 connected such that one 1nput of AND gate 106 1s
connected to the PHI4-bar signal, and the other input thereot
connected to the SS signal. AND gate 108 has one mpu:
thereof connected to the Q2 output and the other input
thereof connected to the SS-bar signal. The K93 output has
the AND gates 106 and 108 thereof connected such that one
input of AND gate 106 1s connected to the PHI3-bar signal
and the other input thereotf 1s connected to the SS signal. The
associated AND gate [10B] 708 has one input thereof
connected to the Q1 output and the other input thereof
connected to the SS-bar input. The multiplexer associated
with the K94 output has one iput of the two mput NAND
cgate 112 connected to the PHI2-bar signal and the other
input thereof connected to the SS input. The associated
three-input AND gate 114 has one 1nput thereof connected to
the Q2-bar mnput, one 1nput thereotf connected to the Ql-bar
input and the other mput therecof connected to the SS-bar
input.

In the second group of outputs, the multiplexer associated
with the K95 output has the two 1nputs of associated AND
gate 112 connected to the PHI2[-bar] input and the SS input,
respectively, and the three-input AND gate 114 has the
inputs thereof connected to the Q4-bar mput, the Q3-bar
input and the SS-bar 1nput. In a similar manner, the multi-
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plexer associated with the K96 output has the two iputs of
assoclated AND gate 112 connected to the PHI3 mnput and
the other 1nput thereof connected to the SS 1nputs, respec-
fively. The associated three-input AND gate 114 has one
mput thereof connected to the Q4-bar input, one 1nput
connected to the Q3 input and the other input thereof
connected to the SS-bar input. The multiplexer associated
with the K97 output has the two mputs of associated AND
cgate 112 connected to the PHI4 and the SS input, respec-
fively. The associated three input AND gate 114 to has one
input thereof connected to the Q3 input, one mput thereot

connected to the Q4 1nput and one input thereof connected
to the SS-bar mput.

In operation, the SS 1nput signal 1s operable to select for
the set-up mode when 1t 1s high and to deselect when 1t 1s
low. Therefore, when the SS 1nput signal 1s high, the K91
output 1s low and the K98 output 1s high and remains high.
The remaining outputs are defined as a function of the phase
inputs PHI2-bar-PHI4-bar. As described above, this occurs
only during the set-up operation which 1s defined by the
duration during which the SS[-bar] input signal is high.

Referring now to FIG. 6, there 1s illustrated a logic block
diagram of the select/decode circuit 48 and PLA 30 of FIG.
2. Included 1n FIG. 2 are two inputs, an SELB input and an
SELA mput, the SELB input being input on the B terminal
52 and the SELA input being input on the A terminal 50. The
SELB input 1s connected to one mput of a two-1nput OR gate
120, the output of which 1s connected to one iput of a
two-input NAND gate 122. The other input of the OR gate
120 is connected through an inverter to a test circuit (not
shown) which is always low during the set-up operation. The
other input of NAND gate 122 1s connected to the output of
a four-input NAND gate 124. NAND gate 124 has four
inputs connected to various clock signals, one input con-
nected to a CLK 1nput, one 1input connected to a CLKS8 signal
and one 1nput connected to a clock signal ENSS, which 1s
ogenerated during the set-up operation.

During the set-up operation, the test signal 1s low such
that the output of OR gate 120 1s always high, the SELB
signal 1n line 52 not affecting the output of OR gate 122. This
results in NAND gate 122 having an output that 1s a function
of the clock signals on the output of NAND gate 124. Since
the other mput signals are high during set-up, the output of
NAND gate 122 1s the CLLK4 signal. The clock signal output
by NAND gate 122 1s mput to the clock input of another
three series-connected D-type flip flops 126, 128 and 130
and also to the clock 1nput of three series-connected D-type
flip flops 132, 134 and 136. The D-type tlip flops 126—130
are configured such that the Q output of flip flop 126 1s
connected to the D-mnput of flip flop 128 and the Q-output of
flip tlop 128 1s connected to the D-1nput of flip flop 130. The
SELA signal on line 50 1s connected to the D-input of flip

flop 126.

In a similar manner, the flip flop 132 has the Q-output
thereof connected to the D-input of flip flop 134 and the
Q-output of flip flop 134 1s connected to the D-1nput of tlip
flop 136. The D-mput of flip flop 132 1s connected to the
output of a NAND gate 138. NAND gate 138 has one 1nput
thereof connected to the output of an OR gate 140 and the
other mnput thereof connected to the mput of an OR gate 142.
OR gate 140 has one input thereof connected through an
inverter 144 to the test signal and the other input thereof
connected to the Q-bar output of tlip flop 130. The OR gate
142 has one input thereof connected to the test input and the
other input thereof connected to the SELB input on line 52.
When the test signal 1s low and prior to the Q-bar output of
flip tlop 130 going high, the output of OR gate 140 1s always
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high and the output of OR gate 142 1s determined by the
logic state of SELB on line 52.

The flip tlops 126—130 are operable to store the three-bit
value of the serial address input on the SELA terminal 50.
In a stmilar manner, the three tlip flops 132136 are operable
to store the serial address value input on the SELB terminal
52. The QQ and Q-bar outputs of the tlip flops 126—130 are
input to an option select PLA to provide a one of eight
selection. In a similar manner, the three flip tlops 132-136

have the Q-bar outputs thereof mput to a decode circuit 148
which has the true and complement form thereof input to the
option select PLA 146. The decode circuit 148 essentially
decodes whether the three-bit value 1n the flip tlops 132-136
correspond to one of the four values on either the
R-terminals 38 or the C-terminals 40. The decode circuit 148
1s comprised of three two-input OR gates, the outputs
thereof connected to the inputs of a three-input NAND gate.
The output of the three input NAND gate providing the
output of the decode circuit 148. The first and second OR
cgate 1n the decode circuit 148 have one input thereof
connected commonly to the Q-bar output of flip flop 132.
The first and third OR gates have one input thereof com-
monly connected together to the Q-bar output of flip flop
134. The second and third OR gates have one output thereof
connected 1n common to the Q-bar output of flip flop 136.
Therefore, whenever there are at least two zeros stored 1n
flip flops 132—136, the output of the decode circuit 148 will
be a logic low. This will indicate that the received address 1s
one of the address values generated by the C-terminals 40
and, whenever there are at least two logic “1”s stored 1n flip
flops 132—-136, the output decode circuit 148 will be a logic
high, indicating one of the address values output by the
R-terminal 38. Therefore, decode circuit 148 detects
whether the PLA address input i1s connected to the
R-terminals 38 or the C-terminals 40, providing an addi-
tional bit of information. In combination with the SELA

address, this provides a four-bit address input to the option
select PLA 146.

The option select PLLA 146 1s operable to provide sixteen
outputs on bus 32 mdicating sixteen different country codes
or sixteen selections. This information 1s then output to the
function generator 12 to determine the various parameters
for the output dialing format for that particular country.

In operation, generation of the HKS signal upon removing,
the receiver from the hook results 1n a reset signal being sent
to each of the six flip flops 126—138 to set the Q-output
thereof low and the Q-bar output thereof high. This 1is
facilitated through the HKS input being connected to each of
the reset inputs on the flip flops 126—136 through a line 150.
In addition, the ENSS signal 1s generated which 1s an enable
signal for the set-up mode. As described above, a counter 46
1s 1nitiated which 1s operable for four clock cycles to
ogenerate the addresses from the address generator 20 and
output these on the R-terminal 38 and the C-terminal 40
through the hardwired connections 54 and 56 to the SELB
terminal 52 and the SELA terminal 50. This occurs until the
counter 46 has timed-out, at which time the ENSS signal
cgoes low and the data 1s latched as an address to the
option-select PLLA 146. This operation occurs each time the
receiver 1s lifted such that any errors or glitches that occur
in the address stored i the flip flops 126—138 will be
corrected for. This 1s essentially an automatic reset opera-
fion.

In order to generate more address bits, the data stored in
the tlip tlops 132—-136 1s further decoded by two exclusive
OR gates 152 and 154. Exclusive OR gate 152 has one 1nput
thereof connected to the Q-output of flip flop 134 and the
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other input thereof connected to the Q-output of flip flop
136. In a similar manner, exclusive OR gate 154 has one
input thereof connected to the Q-output of flip flop 132 and
the other 1nput thereof connected to the Q-output of flip flop
136. Exclusive OR gates 152 and 154 provide an additional
two-bits of address information which 1s utilized for separate
functions for the selected country in the option select PLA
146. Therefore, it can be seen that the additional two
terminals 50 and 52 have allowed a total addressing capa-
bility of sixty-four options, although all sixty-four of these
options were not utilized.

Referring now to FIG. 7, there i1s illustrated a block
diagram of the counter 46 that 1s comprised of binary
counter 160 which has a plurality of binary outputs for
generating a binary count value. The counter 1s controlled by
the master clock and also a reset signal. The reset signal 1s
cgenerated initially upon receipt of the HKS signal when the
initial set-up operation 1s begun. This reset signal resets the
counter to a value of zero on all outputs thereof and also
resets the Q-bar output of a latch 162 to a logic “1”. The
latch 162 has the clock input thereof connected to the master
clock and also has the data input thereof connected through
a two-mput AND gate 164 to the first two bits of counter
160. Therefore, when the counter 160 has counted four
values, a one 1s present on both inputs of the AND gate 164
resulting 1n a one on the data mput of latch 162. When this
logic one 1s clocked through to the Q-bar output thereof as
a logic “07, 1t will remain latched there until reset. The latch
162 1s therefore operable to latch the SS signal low after four
counts. Therefore, the latch 162 1s operable 1 conjunction
with the counter 160 to allow the set-up operation to be
mnitiated during the first four counts of the counter 160. This
1s 1n response to a reset operation which occurs whenever the
hook switch 1s closed.

In summary, there has been provided an address scheme
for a dialer. The address scheme utilizes an internal multi-
plexing circuit for multiplexing internal pins to output an
internally generated address for a hardwire connection to
other pins on the circuit. The predetermined address patterns

that are output during a program mode are selectively
hardwired to the decode pins with the decode operation

recovering the internally generated address for input to a
PLLA. The output of the PLA provides control lines for
determining the final function of the dialer. Therefore, the
internal address generator allows selection between a plu-
rality of functions with only a minimum number of addi-
tional pins required for this feature.

Although the preferred embodiment has been described 1n
detail, 1t should be understood that various changes, substi-
tutions and alterations can be made therein without depart-
ing from the spirit and scope of the invention as defined by

the appended claims.
What 1s claimed 1s:

1. A programmable control circuit, comprising:

a plurality of input/output pins;

an address generator for generating a separate and pre-
determined serial address for each of said input/output
pIns;

a function generator for interfacing with said input/output
pins to perform a predetermined function;

a multiplexer circuit for selecting said function generator
when 1in a normal mode of operation or said address
generator when 1n a set-up mode of operation to
interface with said mput/output pins;

a plurality of address mput pins having a number less than
that of said plurality of input/output pins;
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interface means for interfacing select ones of said mput/
output pins with select ones of said address 1nput pins;

decode means for decoding and latching said addresses
received on said address input pins during said set-up
operation;

an addressable control signal generator for outputting a
separate and predetermined control signal for each
decodable address, said predetermined control signals
utilized by said function generator; and

control means for generating a set-up signal to control
said multiplexer to select said address generator and to
control said decode means for decoding and latching
said received addresses on said input address pins.

2. The control circuit of claim 1 wherein said function
generator performs a predetermined number of functions,
cach function selected by one of said control signals output
by addressable control signal generator.

3. The control circuit of claim 1 wherein said address
generator, function generator, multiplexer, decode means,
addressable control generator and control means are con-
tained with the boundaries of a package and said input/
output pins and address mput pins interface between the
interior of said package and the exterior thereof, and said
interface means 1s on the exterior thereof.

4. The control circuit of claim 1 wherein said interface
means comprises a plurality of hardwire interconnections
selectively connected between select ones of said address
input pins and select ones of said input/output pins.

5. The control circuit of claim 4 wherein each of said
address 1mput pins 1s connected to a select one of said
input/output pins.

6. The control circuit of claim 1 wherein said decode
means comprises means for receiving the serial address and
decoding said serial address to output a parallel address for
input to said control signal generator.

7. The control circuit of claim 1 wherein said control
signal generator comprises a programmable logic array
having an address mput and a control signal output, each
control signal output activated 1n response to an associated
address being input to the address input thereof.

8. The control circuit of claim 1 wheremn said control
means COMmprises:

a counter for providing a predetermined count and 1niti-
ated upon receiving an external set-up signal; and

means for generating an internal set-up signal during the
operation of said counter, said internal set-up signal
utilized to control said multiplexer, said address gen-
erator and said decode means during the set-up opera-
tion and inhibit the operation of said function generator
during this operation, said counter means initiating said
internal set-up operation upon the occurrence of said
external set-up signal.

9. The control circuit of claim 1 wherein said input/output
pins are divided into at least two groups and said address
input pins comprise at least two address input pins, said
predetermined addresses being binary addresses, said
decode means comprises a serial-to-parallel converter for
converting the received binary address on a first one of said
address mput pins to provide a parallel binary address and
means for determining which of said first and second groups
of said mput/output pins was connected to said second of
said address input pins to provide an additional binary bit of
address information for mput to said control signal genera-
tor.

10. A method for generating control signals with a mini-
mum number of pins on a given package, comprising:
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generating an internal function for operation 1n a normal
operation mode to interface through a plurality of
input/output pins to an exterior of the given package;

generating a separate and predetermined serial address for
cach of the input/output pins during a set-up operation,;

selectively interfacing each generated serial address with
the input/output pins during the set-up operation and
the generated internal function with the input/output
pins during the normal operation;

externally connecting select ones of the mput/output pins
to address 1nput pins, the address mput pins having a
number less than the plurality of mput/output pins;

decoding and latching a received address on the address
input pins during the set-up operation;

generating a separate and predetermined control signal for
cach of said predetermined serial address received, the
control signals then utilized to control the function
generation; and

controlling with a control circuit to set an operate mode of
cither the set-up operation mode or the normal opera-
tion mode.

11. The method of claim 10 wherein the step of generating
an 1nternal function comprises generating one of a plurality
of functions, each of the functions associated with each of
the control signals and the one of the plurality of functions
oenerated 1s generated in response to generation of the
control signal.

12. The method of claim 10 wherein the step of interfac-
ing comprises hardwiring a select one of the input/output
pins to a select one of the address input pins.

13. The method of claim 12 wherein the step of hardwair-
ing comprises hardwiring each of the address mput pins to
a select one of the input/output pins.

14. The method of claim 10 wherein the predetermined
addresses are binary addresses and the step of decoding
comprises converting at least a portion of the received
address from a serial address to a parallel address.

15. The method of claim 10 wherein the step of control-
ling comprises:

initiating the control set-up operation 1n response to

receiving the external set-up signal; and

terminating the set-up operation after a predetermined
duration of time such that the set-up operation i1s
initiated each time the external set-up signal 1s
received.

16. A programmable dialer control circuit having a pro-
gramming mode of operation and a normal mode of
operation, and a plurality of pins, wherein said control
ctrcuit is programmed by the presence or absence of hard-
wired connections on said plurality of pins, and said plu-
rality of pins having other hardwired connections which
convey information to the control circuit during said normal
mode of operation.

17. The programmable dialer control circuit set forth in
claim 16 wherein the operation of said control circuit during
said normal mode of operation is determined, at least in
part, during said programming mode of operation.

18. The programmable dialer control circuit set forth in
claim 16 wherein said hardwired connections used to pro-
gram the Programmable control circuit are also connected
to at least one additional input pin of the programmable
control circuit.

19. The programmable dialer control circuit set forth in
claim 16 wherein said program mode of operation is of a
predetermined duration and initiated upon receipt of an
external signal.
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20. The programmable dialer control circuit set forth in
claim 16 wherein said other hardwired connections are
Input/output pins.

21. The programmable control circuit set forth in claim 20
wherein during said programming mode an address is
generated in said dialer and placed on said plurality of pins
and passed through said hardwired connections and
received at another of said plurality of pins.

22. A method for generating control signals in a dialer
control circuit comprising the steps of:

a) placing said control circuit into a programming mode
of a predetermined duration upon receipt of an external
signal;

b) Programming said control circuit, said programming
being determined by external hardwired connections to
a plurality of pins at the exterior of a chip containing
said control circuit; and

c) generating an internal function for operation in normal
mode to thereby provide conirol signals, said internal
function being dependent on the programming of said
control circuit, and said internal function also being
dependant on the information conveyed on other hard-
wired connections to said plurality of pins.

23. The method for generating control signals in a dialer
control circuit as set forth in claim 22 wherein said pro-
gramming 1s determined by hardwired connections from at
least one of said plurality of pins to at least one other input
pin of said chip, and further including the step of generating
and coupling a serial address out of said at least one of said
plurality of pins and into said at least one other input pin
during the step of programming said control circuit.

24. A dialer with an internal option select circuil pro-
grammed with at least one external hardwired connection.

25. The dialer set forth in claim 24 wherein said internal
option select circuit selects dialing parameters of the dialer
such that, depending on the programming of said internal
option select circuit, dialing parameters of one of a plurality
of countries can be selected.

20. The dialer set forth in claim 24 wherein said at least
one external hardwired connection is connected to at least
one input pin of the dialer

27. The dialer set forth in claim 26 wherein said at least
one external hardwired connection is connected to one input
pin of the dialer.

28. The dialer set forth in claim 26 wherein said at least
one external hardwired connection is also connected to an
additional input pin of the dialer.

29. The dialer set forth in claim 28 wherein said internal
option select circuit 1s programmed during a set-up mode of
the dialer, and during said set-up mode, a serial address is
generated in the dialer and placed on said at least one input
pin of the dialer, said serial address also being passed
through said at least one external hardwired connection and
received at said additional input pin of the dialer
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30. The dialer set forth in claim 24 wherein said internal
option select circuit is programmed during a set-up mode of
the dialer.

31. A dialer having a normal mode of operation and a
program mode of operation, said program mode of opera-
tion being of a predetermined duration and initiated upon
receipt of an external set-up signal.

32. The dialer set forth in claim 31 wherein said external
set-up signal is a hook switch signal.

33. The dialer set forth in claim 31 wherein during said
program mode of operation the dialer becomes configured
for a particular country such that during said normal mode
of operation, and upon receipt of an external signal, the
dialer provides a predetermined dialing format for said
particular countiry.

34. The dialer set forth in claim 31 wherein the dialer is
embodied on a chip, and during said program mode of
operation the dialer determines, by hardwired connections
to the dialer which are external to the chip, a set of functions
which the dialer will perform during said normal mode of
operation.

35. The dialer chip set forth in claim 34 wherein at least
one of said external hardwired connections is connected to
at least one tnput pin of the dialer chip.

36. The dialer chip set forth in claim 35 wherein said at
least one external hardwired connection is also connected to
an additional input pin of the dialer chip.

37. The dialer chip set forth in claim 35 further including
an internal option select circuit is programmed during a
set-up mode of the dialer chip, and during said set-up mode,
an address is generated in the dialer chip and placed on said
at least one input pin of the dialer chip, said address also
being passed through said at least one external hardwired
connection and received at said additional input pin of the
dialer chip.

38. A dialer which performs a set-up operation upon
receipt of a hook switch signal.

39. The dialer set forth in claim 38 wherein an internal
option select circuit is programmed during said ser-up
operation.

40. The dialer chip set forth in claim 39 wherein said
internal opition select circuit selects dialing parameters of
the dialer such that, depending on the programming of said
internal option select circuit, the dialing parameters of one
of a plurality of couniries can be selected.

41. The dialer chip set forth in claim 39 wherein at least
one external hardwired connection is connected to at least
one input pin of the dialer chip.

42. The dialer chip set forth in claim 41 wherein said at
least one external hardwired connection is connected to one
input pin of the dialer chip.
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