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An end station of this type is generally known as an electronic telephone
set as described in Philips Data Handbook “ICs for Telecom Subscriber Sets, Cordless
Telephones, Mobile/Cellular Radio Pagers CA3089 to PCD4413", Data Handbooks
‘ 15 ICO03a and IC03b, 1991. On page 851 of said handbook a block diagram of such an end

station is shown comprising terminals a/b, b/a for connecting the end station to a two-

wire line of a telecommunication network, a telephone line. The end station comprises a
line coupling arrangement in the form of a transmission circuit, for example, the IC
type TEA1067, and a control arrangement in the form of a microcontroller designed for

20 telephony purposes, for example, the IC type PCD3349. Furthermore, a representation
is given of a keyboard coupled to the microcontroller and a microphone and telephone
generally designed as a telephone receiver coupled to the transmission circuit. The
microcontroller, a microprocessor comprising a ROM memory, RAM memory and
special /O units, produces, for example, control signals for the transmission circuit or

i 25 line coupling arrangement. Page 1460 of said handbook shows a block diagram of the

: IC type TEA1067, a bipolar IC, and page 1476 shows the IC type TEA1067 comprising

external components for connection to the public telephone network. In said application

shown on page 1476 the dynamic impedance in the audio frequency range, or
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It is an object of the invertion to provide a universal end station for wire

20 telecommunication in which the requirements of different network managers with

respect to the terminating impedance of the telephone line are satisfied in a simple
 manner.

: An end station according to the invention is characterized, in that the

i terminating impedance can be matched with a predetermined line impedance by the

| 25 control arrangement. As a result, a saving on external components is realised, the

t manufacturing process for customizing end stations to different network managers is

§ rendered less costly, and a faster change-over of the manufacture of end stations for a

i specific network manager is possible,

An embodiment of an end station according to the invention is

30 characterized, in that at least part of the terminating impedance is arranged as a
switched capacitor filter. Due to the resulting simple realizability of accurate
impedances, integration of a matchable terminating impedance is possible. There should

be borne in mind, however, that the accuracy of the impedance to be realised does not
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20 A further embodiment of an end station according to the invention is

el
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characterized, in that the control arrangement comprises a programmable read-only
device in which control signals for matching the terminating impedance with the
predetermined line impedance are stored. By including a different control code in the
read-only device if the manufacturing process is to be changed to end stations for a
25 different network manager having a different requirement with respect to terminating
impedance, a manufacture switch-over is simple to realise during the programming
phase of the operational read-only device.
A further embodiment of an end station according to the invention is
characterized, in that AC and DC matching to the line is performed separately in the
30 line coupling arrangement. Noise analysis has shown that realising a matching of AC
impedance and DC current separately produces more favourable noise properties.
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The invention wll be further explained wth reference
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statfon 1 observes a |ine . 1 npedance ZFerr] and the network a tel ephone
set §npedamaching aceprdingia 1 inveptemnce z, shown in Fig. 1 by Z[err] and
[err§Z, respectively. The end station 1 conprises a line coupling

genment 4 and a control arrangement 5 for controlling the |line coupling
arrapgepgnt 4. In the case of a speech link the I'ine coupling arrangenent 4

es a 20 tel ephane nd g mj cr.ophone 7, usual formng a whole with a
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pcontroller 5 appliés a tone signal DT to )
impedance Z; and the network a telephone set impedance or terminating impedance Z,,
shown in Fig. 1 by Z« and —-Z, respectively. The end station 1 comprises a line
coupling arrangement 4 and a control arrangement 5 for controlling the line coupling
arrangement 4. In the case of a speech link the line coupling arrangement 4 couples a

20 telephone 6 and a microphone 7, usually fofming a whole with a telephone receiver (not
shown), by way of a two-wire line to a local telephone exchange. The control
arrangement S may be a commonly termed microcontroller specially designed for
telephone purposes, i.e. the controller can convert dialling information fed by way of a
keyboard 8 into tones or pulses. In the case of pulse dialling the microcontroller 5

25 applies a control signal DP to a transistor T1 for periodically interrupting the line
current and in the case of tone dialling the microcontroller 5 applies a tone signal DT to
the line coupling arrangement 4. After the commonly termed dialling tone phase and
connecting phase there will be a connection between a commonly termed A subscriber
and a commonly termed B subscriber. Furthermore, the end station comprises a bell 10

30 decoupled as regards DC current by means of a capacitor 9, by which bell the
subscriber may be rung for an incdming call, and a diode bridge 11 to be, for example,
independent of the mode of connection to the DC network. Furthermore, a cradle

switch 12 is shown in a state in which the subscriber has taken the receiver off the hook
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requi r§e Mefy Sandl® zéfdl Acetrdidghe tﬁ@ﬂivéﬁ’cionath& asrgan@ing impeddnce Aymidyssimply be
additijon to the custonary arrangenents (not shown here) such as a 20
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20 processor, RAM memory and so on, a programmable read-only device 13 coupled to a

bus 14. The programmable read-only device 13 may be a commonly termed EEPROM
(Electrically Erasable Programmable Read-Only Memory) in which control information
for setting the terminating impedance is stored. When the end station 1 is switched on,
the control signal ctl is derived from the EEPROM information by the microcontroller
25 and transferred to the line coupling arrangement 4 vig an interface 15. The interface 15
may be a buffer at whose output the setting signal ctl is available in binary form once
the end station 1 has been switched on. An embodiment of a matching of the
terminating impedance according to the invention will be further explained hereinafter.
Fig. 1 already shows a separate DC setting in the form of a resistor 16 and a transistor
30 T2 which can be biased by the line coupling arrangement. Although DC setting and AC
termination can be combined, it has appeared in the embodiment chosen that a
separation of these functions provides better noise properties.
Fig. 2 shows a further elaboration of line impedance matching according
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mbodi ment of the jnvention, the fil 23 i s ar d , filter
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integrated circuit technology it is practically not feasible to make large capacitors.

Therefore, in an advantageous embodiment of the invention, the filter 23 is arranged as
a filter having switched capacitors or switched currents, The poles and zeros in

25 switched capacitor filters are fixed by capacitance ratios in the filter and the clock rate
of the filter. Due to the fact that filter properties are fixed by capacitance ratios, no
high-accuracy capacitors are required. For a more elaborate description of filters with
switched currents, reference be made to a multitude of literature, for example, the
handbook “Analog MOS Integrated Circuits for Signal Processing", R. Gregorian ¢.a.,

30 Wiley 1986. An embodiment of the filter 23 as a switched capacitor filter may also be
converted into a switched current filter, For such a conversion, reference be made to
the article entitled "Switched current filters”, J.B. Hughes et al., IEEE Proceedings,
Vol 137, Pt. G, No. 2, April 1990, pp. 156-162, If the filter 23 is arranged as a
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cl. The first-order transfer of the filter 23 has a pole and a zero. The location of the
25 pole is a function of the ratio between the feedback capacitor C, and the integration
capacitor C;, and of the clock frequency cl. The frequency behaviour of the filter is thus
easily adjustable. To avoid an AC short-circuit when the clock signal drops off, a non-
inverting input 40 of the operational amplifier 30 is coupled on the output side to the
differential amplifier 32 via a voltage divider which comprises the resistors 41 and 42.
30 When in operation, the clock signal cl switches the capacitors C,, and C, by means of
the switches 43, 44 and 45. A dropping off of the clock signal ¢l may switch on a
resistive termination of a given value. A tapping point 46 of the resistors 41 and 42 is

connected to the input 40 of the operational amplifier 30, as is shown, but may also be
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1. End station (1) for wire tel ecomrunication
Lng termnals (2, 3)for connecting the end station (1) to at
two-wire line of a tel ecomunication network, the end station
rising a |line coupling arrangenent (4) having a term nating
ce (ZpaN 14.1p®r providing a match o$ the end station inpedapgg.osh
|l ine i npedance (Z[err]) of the tel ecomruni cati on network, and
a cogldims: arrangenent (5) for controlling the line coupl i ng

brent (4), characterized in that the—termnating i rrpedance

) can be matched with a predeternined |lﬁﬁ!she'm%gﬁ&ﬁ t he

arrangenent (5). 2. End s din daim
acterized in that at |east part of the 10 | :: mmme edance

) is arranged as a switched capacitor fil Ll

ation as clained in daim2, characterized in that in a swi t ched

tor filter arrangerrent the filter (23) is a fi rst-order filter having
and ajzero, Js L en
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ratio d bet \fe elineainipedancer(@g)i aftthe teletommunication octweork,r i frtber a conttal2) whi ch
are cqupled to the fi End stati one
of “thd. br ecctirmgeae (1) Forcoaalife the e poppling g, 08, ShertaRin falor,
(4) cqnpri sefederpfifding THpEdSicE €BY cNby nidgches Svithld ?reﬂétermme&\ﬁhhé kmpedint®by
signaljs for matching the terni nating i npedance (Z h the
prede'ﬁ er mi netde[cppigoli axpsagemens B[ err]) are stored. 7. End
tatign a aimed in d o at
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couplifng 10 teaninativgeingpedaric)(Z,) is arranged as a switched capacitor ﬁlter (23)

3. End station as claimed in Claim 2, characterized in that in a switched
capacitor filter arrangement the filter (23) is a first-order filter having a pole and a zero,
whose pole can be set by a capacitance ratio between a first (C,) and a second capacitor
(Cy: Cy; Cy) of the filter (23) and/or a clock rate {cl) of a filter clock.

15 4, End station as claimed in Claim 3, characterized in that the second
capacitance is formed by a plurality of switchable capacitors (C,;, Cp, Cg).

5. End station as claimed in Claim 3 or 4, characterized in that the zero can
be set by means of a resistance ratio between a first resistor (41) and a second resistor
(42) which are coupled to the filter.

20 6. End station as claimed in one of the preceding Claims, characterized in
that the control arrangement (4) comprises a programmable read-only device (13) in
which control signals for matching the terminating impedance (Z)) with the
predetermined line impedance (Z,)) are stored.

7. End station as claimed in one of the preceding Claims, characterized in

25 that AC and DC matching with the line is performed separately in the line coupling
arrangement (4). |
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