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LINE INTERFACE

Designed to interface an equipment with the tele- m LOGIC SIGNAL OUTPUT
phone line, this 8 pin 1C provides : Other:

= LINE ADAPTATION m LOW WORKING VOLTAGE

= RING DETECTION = WIDE OPERATING CURRENT RANGE
It is particularly convenient for modem applications

and fulfills a wide range of international specifica-
tions.

Line adaptation : (DC characteristics)

m ZENER CHARACTERISTIC WITH ADJUSTA-
BLE SLOPE

m ADJUSTABLE DYNAMIC IMPEDANCE

m ADJUSTABLE MAXIMUM AMPLITUDE OFTHE
SIGNAL

m USE ONLY A LOW COST DRY TRANSFOR-
MER

m NEED NO DIALLING RELAY

Ring detection :

m ADJUSTABLE DETECTION LEVEL
= ADJUSTABLE AC IMPEDANCE

m VERY LOW LINE DISTORTION

BLOCK DIAGRAM
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TEA7868

PIN CONNECTION (top view)

VOLTAGE STABILIZER

Description

Name N°.
V, 1 Voltage Over the IC
V& 2 Cvst decouples the voltage stabilizer and Rvst fixes the impedance.
Rc 3 Rc fixes the voltage through Rvst-
Rm 4 Rm fixes the slope of the DC characteristic.
GND 8 Ground

RING DETECTOR

Name N°.
Vr 5
Rs 6 Rs fixes the ring detection level.
Rd 7
OUTLINES

Specially designed for the modem applications, this
8 pins 1Cprovides line adaptation, ring detection and
easy pulse dialling. It is a Direct Connect Circuit
(DCC) which has been designed to fulfill a wide
range of AC and DC specifications for various coun-
tries.

RING DETECTION

This circuit detects the incoming ringing signal and
generates a logic signal to the microcomputer via an
optocoupling device. The detection level can be
fixed by an external resistor. The dynamic impe-
dance of the ring detector is also fixed by an exter-
nal resistor. The line distortion of the ringing signal
is very low compared to the distortion introduced by
a zener detector.

Description

Ring detection output connected to an optocoupling device.

Ring Detection Input. Rd fixes the impedance of the ring detector.

LINE ADAPTATION

The DC characteristic can fulfill a wide range of DC
specifications:
zener characteristic with adjustable slope fixed
by an external resistor
line current limitation using an external CTP.

The dynamic impedance is fixed by an external re-
sistor Rvst so as to match with different line impe-
dances.

The maximum amplitude of the signal isfixed by two
external resistors Rvst and Re-

This circuit has been designed to be connected to
a low cost dry transformer.

The application has been studied to avoid the use
of dialling relay.

With its possibility of ring detection, off-hook are dial-

ling this circuit is adapted to the application in smart
modems. It also satisfies the FCC Rules Part 68.
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ABSOLUTE MAXIMUM RATINGS

Symbol
Vv,
V7
Ptot
T oper

Tstg

STATIC ELECTRICAL CHARACTERISTICS (Tarb =25 °C)

Symbol

DYNAMIC

Symbol
RL

Vr

Zr

Parameter

Supply Voltage

Power Dissipation
Operating Temperature
Storage Temperature

Parameter
Line Current (pin 1)
Voltage over the IC (pin 1) (see fig. 1)
I1 =10 mA
IL = 100 mA
Voltage Stabilizer (pin 2) (see fig. 1)
IL=10 mA
IL =100 mA

ELECTRICAL CHARACTERISTICS (Tarb = 25 °C)

Parameter
Impedance of the Transmission Part, (see fig. 2)
Return loss compared to 600 Q :
300 Hz <f <5 kHz ;IL=20 mA

Ring Detection Level (see fig. 3)
for a Low Level on Pin 5 (< 0.3 V) : no Detection

for a High Level on Pin 5 (> 0.8 V) : Ring Detection

Impedance of the Ring Detection Part :
Typically Rs + Rd/13 (see fig. 3)

Distortion in Ring Mode : fRing =50 Hz (see note 4)
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Value
16
16
600
- 2510 65
- 55 to 150
Typ. Max.
120
3.2 3.4
4.5 4.7
21 2.3
3.4 3.6
Typ. Max.
20
20 24
105 11.5

Unit

Unit

dB

Vo
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TEA7868

Figure 1 : Static Electrical Characteristic Test Diagram.

External components :
Cvst= 100]iF Rvst= 1.2kE2
Rc = 2.7kQ. Rm = 12Q.

Figure 2 : Impedance Measurement.

External components :
Cvst = 100uF Rvst - 12000

Rc=2.7KQ Rm = 12fl
RPL= 12000
4/10

Return loss is defined by :

R.L. = 20log ( tpur + 7 )
- 600|

v,
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TEAT7868

Figure 3 : Ring Detection Level and Impedance.

10fd 56ki!
a Ring detection level a Impedance of the ring detection part:
for: VR= 19Vpp V(5)<0.3V VR
for: VR=21Vpp V(5) > 0.8V Zr = -
Figure 4 : Ring Detection Distortion.
3
iokn 5.6 kn
Test conditions : No distortion peaks appear in the forbidden area of
Vr=90Vrms 300Q <R1 < 1400Q the following shape :
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TEA7868

APPLICATIONS INFORMATION
Figure 5 : Ring Detection.

The ringing signal coming from the line is rectified

by the diode bridge ;the circuit compares the peak

amplitude of the signal to a predeterminated detec-

tion level fixed by Rs. On the output transistor of the

optocoupling device a logic signal is generated

which frequency is twice the frequency of the ringing

signal.

"0" = the amplitude of the ringing signal is grea-
ter than the detection level.

"1" =the amplitude of the ringing signal is lower than
the detection level.

The ring detection circuit is fully linear; so the dis-
tortion on the line is very low compared to the dis-
torsion introduced by a zener detector as usually
used.

Three external components affect the characteristic
of the ring detection circuit. The capacitor Cr pro-
vides the DC solation from the line.

The AC impedance of the circuit at the ringing fre-
quency is given by the formula :

Zac = ZcR(f) + Rd + Rs/13
Zcr is the impedance of the capacitor Cr at the rin-
ging frequency.

The ring detection level is fixed by the external re-
sistor Rs with the following formula :
11 volts
RS = --memmeeeem e Rd
Vr-Vd-3 volts

Vr is the peak amplitude of the ringing signal at the
detection level.

Vd is the voltage over the diode bridge and the ca-
pacitor Cr at the ringing frequency.

The DC characteristic is azener characteristic which
slope is fixed by Rm (see fig.8). The voltage over the
circuit (pin 1) is fixed via a current source driven
through Rvst. The value of this current source is
fixed by the external resistor Rc with the formula :

Rysi
V(Rvsi) = V(pinl) - V(pin2) = ---------- X 2.46 volts
Rc

Note that the voltage through Rvst also limits the
amplitude of the emitted signal.

The external resistor Rvst also defines the AC im-
pedance of the circuit:

Zac = Rvst// impedance seen from the transformer
(see hybrid system)

* When a current limitation is required for the DC
characteristic (as for the French specification), an
external TPE is connected between the telephone
line and the circuit (see application diagram).

PULSE DIALLING

Pulse dialling is easily done using a high voltage op-
tocoupling device and a high voltage PNP transis-
tor as shown on the typical application diagram.

HYBRID SYSTEM

This system uses an operational amplifier to prevent
from injecting the emitted signal inthe receiving path
of the modem IC. A typical diagram is given at fig.
9.

RI represents the impedance of the telephone line
Z1 in parallel with Rvst- Typically we take Z1 = 600
ohms.
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TEAT7868

Figure 6 : AC/DC Line Adaptation.

Figure 7 : This part of the TEA7868 is used for line adaptation.
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TEA7868

Figure 8 : An Equivalent Diagram of the Circuit is given at fig. 7.

The hybrid gain of the system is given by :
Vs R2 + R3 R1

G°= VE =1 R2 R| + R1

For a maximum efficiency you must have Gd = 0

and this gives :

R3 R1

R2 R1

The impedance seen from the line must be 600
ohms, this impedance is given by :

Zout = R1// Rvst

So, if Rvst is fixed, R1is also fixed by Z0Out = 600
ohms.

Figure 9.

The gain between the online signal and the modem
input is:

(e —
R1+ R1
The gain between the line and the modem input is
Rs
Gr=1+ ——-
R2

Those calculations are purely theoretical; really the
line impedance has a complex component, so there
will be little changes in the value of R1l, R2, R3 to
adapt the hybrid system.

RL=ZL RVST
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TEAT7868

Figure 10 : Complete DAA Interface Circuit with TEA7868.
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TEA7868

Figure 11 : Complete DAA Interface Circuit with Current Limitation.
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