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FEATURES

* Line Interface with:
— active set impedance (adjustable)
— voltage regulator with adjustable DC voltage
— low voltage circuit for parallel operation
« Interface to peripheral circuits with:
— supply Vpp for microcontroller
— stabilized supply voltage (Vgg) which is:
available for peripheral circuits
adjustable (TEA1096 only)
— Dual-Tone MultiFrequency (DTMF) signal input
— power-down function for pulse dialling/flash
— mute function to disable speech during dialling
« Microphone amplifier with:
— symmetrical high impedance inputs
— externally adjustable gain
— AGC,; line-loss compensation
— dynamic limiter
— microphone mute function
* Receiving amplifier with:
— externally adjustable gain
— confidence tone during dialling
— double anti-sidetone circuit for long and short lines
— AGC,; line-loss compensation
— earpiece protection by soft clipping.
« Listening-in circuit with:
— loudspeaker amplifier

— dynamic limiter to prevent distortion at any supply
condition

— volume control via a potentiometer
— fixed gain of 35.5 dB

— disable function

— gain control input (TEAL1096A only).

ORDERING INFORMATION

APPLICATIONS

¢ Line-powered telephone sets with listening-in/line
monitoring function.

DIFFERENCES BETWEEN TEA1096 AND TEA1096A

The TEA1096 offers via input VBA an adjustable stabilized
supply voltage Vgg, whereas the TEA1096A offers a fixed
stabilized voltage Vpgg.

The TEA1096A offers a DC gain control input VCI to set
the loudspeaker volume, whereas the TEA1096 offers
volume control via a potentiometer.

GENERAL DESCRIPTION

The TEA1096 and TEAL1096A are bipolar ICs intended for
use in line powered telephone sets. They offer a
speech/transmission function, listening-in and line
monitoring facilities of the received line signal via the
loudspeaker.

The devices incorporate a line interface block, a
microphone and DTMF amplifier, a receiving amplifier, a
supply function, a loudspeaker amplifier, and a dynamic
limiter in the transmission channel and the listening-in
channel.

PACKAGE
TYPE NUMBER
NAME DESCRIPTION VERSION
TEA1096 DIP28 plastic dual in-line package; 28 leads (600 mil) SOT117-1
TEA1096A DIP28 plastic dual in-line package; 28 leads (600 mil) SOT117-1
TEA1096T S028 plastic small outline package; 28 leads; body width 7.5 mm SOT136-1
TEA1096AT S028 plastic small outline package; 28 leads; body width 7.5 mm SOT136-1
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QUICK REFERENCE DATA

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
liine line current normal condition 15 - 140 mA
with reduced performance |- - 15 mA
Ibp current consumption from pin Vpp | PD = LOW - 2.4 2.9 mA
during normal operation
Ipb(PD) current consumption from PD = HIGH - 100 150 HA
capacitor Cypp during
power-down
IzB(PD) current consumption from PD = HIGH - 350 500 HA
capacitor Cypgg during
power-down
VsLpe stabilized voltage (line interface) 4.2 4.45 4.7 \%
Vpp supply voltage for microcontroller | Rpp = 390 Q; - 3.5 - Y
Ip =0mA
Rpp =390 Q; - 31 - \%
Ip=1mA
VBB stabilized supply voltage 3.4 3.6 3.8 Vv
Guix voltage gain from pin MICP or Vmic =2 mV (RMS); 51 52 53 dB
MICM to LN Rgas = 90.9 kQ;
line = 20 mA
AGytxr voltage gain adjustment with -19 - 0 dB
Rcas
Gyrx voltage gain from pin LN to QRP | Vjine = 50 mV (RMS); -3.5 -2.5 -1.5 dB
or QRM Rgar = 90.9 kQ;
line = 20 mA
AGy iy voltage gain adjustment with -12 - 8 dB
Rear
AGy line-loss compensation Race =100 kQ 5 6 7 dB
Gyix voltage gain from pin LSl to QLS |V, g =10 mV (RMS) 34 355 37 dB
VIN(p-p) maximum output voltage swing - 3.65 4.3 Vv
on pin LN (peak-to-peak value)
VaoLs(p-p) output voltage between pins QLS |V g =18 mV; ljne =20 mA | 2.5 29 - mA
and Vg (peak-to-peak value)
Tamb operating ambient temperature -25 - +75 °C
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Fig.1 Block diagram (TEA1096).
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PINNING
PINS
SYMBOL DESCRIPTION
TEA1096 TEA1096A

DLL/DIL 1 1 dynamic limiter and disable input for loudspeaker amplifier
VBA 2 Vgg Voltage adjustment

VCI - 2 volume control input for loudspeaker amplifier
QLS 3 3 loudspeaker amplifier output

REG 4 4 decoupling line voltage stabilizer

VEe 5 5 negative line terminal (ground reference)
SLPE 6 6 stabilized voltage, connection for slope resistor
Vg 7 7 stabilized supply voltage for listening-in circuitry
AGC 8 8 automatic gain control

ILS 9 9 input line signal

LN 10 10 positive line terminal

= 11 11 reference voltage output

SIMP 12 12 set impedance input

Vbbp 13 13 supply voltage for speech circuitry/peripherals
DLS/MMUTE 14 14 dynamic limiter for sending and microphone mute
STAB 15 15 reference current adjustment

OSsP 16 16 sending preamplifier output

GAS 17 17 sending gain adjustment

MUTE 18 18 mute input to select speech or DTMF dialling
DTMF 19 19 dual-tone multi-frequency (DTMF) input

PD 20 20 power-down input

MICM 21 21 inverting microphone amplifier input

MICP 22 22 non-inverting microphone amplifier input

BAL1 23 23 connection for balance network 1

BAL2 24 24 connection for balance network 2

QRP 25 25 non-inverting receiving amplifier output

GAR 26 26 receiving gain adjustment

QRM 27 27 inverting receiving amplifier output

LSI 28 28 loudspeaker amplifier input
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Fig.3 Pin configuration (TEA1096).
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Fig.4 Pin configuration (TEAL096A).
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FUNCTIONAL DESCRIPTION

Remark: all data given in this chapter are typical values
except when otherwise specified.

Supply pins SLPE, LN, V gg, Vag, Vbp, REG and PD

The supply for the TEA1096/TEA1096A and its
peripherals is obtained from the telephone line. The
circuits regulate the line voltage and generate their own
supply voltages Vpp and Vgg to power the transmission
part and the loudspeaker amplifier respectively.

As can be seen from Fig.5, the line current (ljine) is split
between the sending output stage (li,), the circuitry
connected to SLPE (lg), the transmission circuit (Ipp), the
peripheral circuits (Ip) and the current switch (Isyp). It can
be shown that:

Isup = line = (I + Isi + Ipp + Ip)
With nominal conditions where:

Ih=5mA, Ig=0.3 mA and Ipp = 2.4 mA

it therefore follows that Isyp = ljipe — 7.7 MA — Ip.

The remaining current Igyp is available for the listening-in
part. The current consumption Iggg of the listening-in
circuitry is 2.5 mA. To power the loudspeaker, the line
current has to be more than 10 mA.

The voltage at SLPE is stabilized at 4.45 V nominal. The
DC line voltage is regulated at:

VN = Vsipe + Rsipe X (liine = Iin)-

The supply voltage for the transmission part and
peripheral circuits (Vpp) is generated from Vg pg and is
equal to Vpp = Vsipe = Rpp X (Ipp + Ip)-

Vgg supplies the listening-in circuitry and is stabilized at
3.6 V nominal.

A resistor connected between pin REG and Vgg can be
used to decrease the SLPE voltage while maintaining Vgg
at its nominal value, whereas a resistor connected
between pin REG and pin SLPE will increase the SLPE
voltage while maintaining Vgg at its nominal value. When
adjusting the SLPE voltage to a lower value, care should
be taken that the Vg, pg is at least 0.4 V higher than Vgg
(Vg supply efficiency).

VLN
| hRSLPE
/]\ In
¢ VsLpe  RDD VoD
line - Cgreg — 1
to peripheral(s)
%'DD Ip
(N| PO SLPE v
oo TR . VBB
| IREG POWER | — 1/ 'BBOl \[,
DOWN sl Isup TR2 i
LINE \I/ i‘|‘Z 1
SENDING SLPE STAB VBB
STAGE TRANSMISSION SWITCH STAB Lo
| | Cves |CvbD
TEA1096; TEAT096A |STAB Veg
RsTaB

MKA854

Fig.5 Supply arrangement.
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The function of the current switch TR1-TR2 is to reduce
distortion of large line signals. Current Isyp is supplied to
Vpg via TR1, when Vg pg is higher than Vgg + 0.4 V. When
Vg, pe is lower, this current is shunted to Vgg via TR2. All
excess line current, not used for internal supply is
consumed in the Vgg stabilizer or directly shunted to Vgg.

To reduce the current consumption during pulse dialling,
the TEA1096/TEA1096A are provided with a power-down
(PD) input. The PD input has a pull-down structure. When
the voltage on PD is HIGH, the current consumption from
Vpp capacitor Cypp is 100 A and from the Vgg supply
point 350 pA. The capacitors Cypp (100 puF) and Cygg
(470 uF) are sufficient to power theTEA1096/TEA1096A
during pulse dialling/flash.

Vgg Voltage adjustment: pin VBA (TEA1096 only)

A resistor connected between pins VBA and Vgg can be
used to increase the Vgg voltage, whereas a resistor
connected between pins VBA and Vgg will decrease the
Vgg Voltage. When adjusting the Vgg voltage to a higher
value, care should be taken that Vg pg is at least 0.4 V
higher than Vgg (Vgg supply efficiency).

Sending channel: pins MICP, MICM, DTMF, GAS, OSP,
LN, MUTE, DLS and AGC

The TEA1096/TEA1096A has symmetrical microphone
inputs MICP, MICM with an input resistance of 64 kQ
between MICP and MICM (2 x 32 kQ). In the speech mode
(MUTE = LOW), the overall gain from MICP-MICM to LN
can be adjusted from 33 dB to 52 dB to suit specific
requirements. The gain is proportional to the value of Rgas
and equals 52 dB with Rgas = 90.9 kQ and ljjne = 20 mA. A
capacitor Cgas connected in parallel with Rgas can be
used to provide a first-order low-pass filter.

Automatic gain control (AGC) is provided for line-loss
compensation as well as dynamic limitation for reduction
of the distortion of the transmitted signal on the line. The
microphone amplifier can be disabled by short-circuiting
pin DLS to Vgg (secret function) and can be muted into
DTMF mode by applying a HIGH level on pin MUTE.

The TEA1096/TEA1096A has an asymmetrical DTMF
input with an input resistance of 20 kQ. In the DTMF mode,
the overall gain from DTMF to LN is proportional to Rgas,
and is 26.5 dB less than the microphone amplifier gain.
Switch-over from one mode to the other is click-free.

from dynamic
limiter
from AGC from mute
interface interface
Cmic
|
[jh wice
ZSET
MICM 0 dB 27.6 dB —3
LN
Comke
= " pTmF
GAS‘ osP
MKAB55
Reas CoAs
Vref

Fig.6 Sending channel.
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It can be calculated from Fig.7 that the AC modulator gain
can be written:

VLN ZIine

. = = 12 providing
Vosp  (Ziine *Zser) X 24
ZseT = Zine

* Gy (LN to OSP) = 21.6 dB.

The frequency response for audio frequencies of the
sending channel is flat in this case for a complex line
termination.

Set impedance: pins ILS, SIMP and LN

The TEA1096/TEA1096A provides an active set
impedance in both the receiving and sending conditions,
thus allowing a flat frequency response for a complex line
impedance, without the need for any extra compensation
network.

As can be derived from Fig.8 the set impedance Zggt is
10 times lower than Zgyp.

— LN

z
24 x Vosp . SET

O [] Zine

MKAB56

Fig.7 AC modulator equivalent model.

to the line

CiLs

LN

——ih

ILS IMPEDANCE
CONVERTER

Zsgr = Zgmp /10

4{] ZsET

27.6 dB

SIMP

H] ZsIMP

Vref

OsP

MKA857

Fig.8 Setimpedance.
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Fig.9 Equivalent AC impedance between LN and Vgg.

MKAB58

The equivalent impedance connected between LN and
Veg is illustrated in Fig.9.

Where:

* Leo = Reg X Creg X RsLpe

o REQ =40 kQ

* Zset = Y10Zsivp-

Remark: a resistor R (REG-Vgg) connected between REG
and Vge (to lower the regulated voltage) changes Rgg into
Req // R (REG-VEE), whereas a resistor Rreg.sLpe

connected between REG and SLPE (to increase the
regulated voltage) has no effect on Reg.

Dynamic limiter of the microphone channel: pin DLS

The dynamic limiter in the microphone channel of the
TEA1096/TEA1096A prevents clipping of the microphone
signal, and limits the transmitted signal on LN to a
maximum value of typically 3.65 V (4.4 dBm).

November 1994

Clipping on the microphone channel is prevented by
rapidly reducing the gain when the output stage starts to
saturate. The time in which the gain reduction is effected
(clipping attack time) is approximately a few milliseconds.
The microphone channel stays in the reduced gain mode
until the peaks of the signal no longer cause saturation.
The gain of the microphone channel then returns to its
normal value within the clipping release time.

Both attack and release time are proportional to the value
of the capacitor Cp,s. The THD (Total Harmonic
Distortion) of the microphone amplifier in the reduced gain
mode stays below 2% up to 10 dB of input voltage
overdrive [provided that Vpicp, Vmicm is below 10 mV
(RMS)].

The dynamic limiter of the TEA1096/TEA1096A also
provides a microphone mute (secret function) when pin
DLS is short-circuited to Vgg. The microphone gain is then
80 dB lower. The release time after a microphone mute is
approximately 10 ms.
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Fig.10 Dynamic limiter of the microphone channel.

Receiving amplifier: pins LN, GAR, QRP and QRM

The receiver gain is defined between the line connection
LN and the earpiece complementary outputs QRP
(non-inverting) and QRM (inverting). With Rgar equal to
90.9 kQ the gain from LN to QRP is —2.5 dB. The outputs
may be used to connect a dynamic, magnetic or
piezoelectric earpiece. When the earpiece impedance
exceeds 450 Q, differential drive (BTL connection) can be
used. As both outputs are in opposite phase, the gain from
LN to QRP or QRM is 3.5 dB.

By means of the Rgar resistor, the gain of the receiving
amplifier can be adjusted to suit the sensitivity of the
transducer which is used. The permitted range is between
-14 dB and +6 dB for single-ended drive (SE), and
between -8 dB and +12 dB for bridge-tied load (BTL)
drive.

Two external capacitors, Cgar (100 pF) and Cgars (1 nF),
ensure stability. The Cgar capacitor is also used to obtain
a first-order low-pass filter. The cut-off frequency
(corresponding to the time constant Rgar % Cgar) can be
adjusted by the Cgar capacitor, but the relationship
Ccars = Ccar x 10 must be maintained.

During DTMF dialling, the dialling tones can be heard in
the earpiece at a very low level. This is called confidence
tone.

November 1994
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Automatic gain control: pin AGC

Automatic compensation of line-loss is obtained by
connecting a resistor Ragc between pin LN and pin AGC.
This automatic gain control changes the gain of the
microphone and receiving amplifiers in accordance with
the DC line current.

The control range is 6 dB; This corresponds to a 5 km line
of 0.5 mm diameter copper twisted-pair cable:

DC resistance = 176 Q /km
average attenuation = 1.2 dB/km.

The value of Ragc must be chosen with reference to the
exchange supply voltage and its feeding bridge resistance
and has no influence on the ratio (Isart/Istop) Which remains
constant. Figurell illustrates the gain attenuation when
Race = 100 kQ. If automatic line-loss compensation is not
required, the AGC pin can be left open circuit, the
amplifiers then give their maximum gain and the double
sidetone principle is no longer active. Only one network is
used. Pins BAL1 and BAL2 must then be short-circuited
together.
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Fig.11 Variation of microphone and receiver gain as a function of the exchange
supply voltage with Ragc as a parameter.

Sidetone suppression: pins BAL1, BALZ2,
OSP and ILS

Suppression of the microphone signal in the earpiece is
obtained by subtracting a part of this signal to a fraction of
the line signal (see Fig.12). For optimum suppression, the
voltage at the BAL inputs (BAL1 and BAL2) should be
equal to:

ZIine

v Z

= 05 x

Z xV

line

BAL SOP

SET %

To reach this requirement, an anti-sidetone network using
two impedances Zga, and Z, | is needed.

In the event of real impedances, the anti-sidetone network
is composed of resistors connected as shown in Fig.13.
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Where: Ry = d X Rjjne and RgaL = 0 X Rger;

where a is a scale factor allowing to have Ry, in the order
of 10 kQ (DC biasing to V,ef has to be ensured on BAL1
and BAL2).

In the event of complex impedances, the equivalent
network Zg, representing Zjj,e, has to be transformed into
Z, in accordance with Fig.14.

The components of Z,, scaled by a factor a, are applied in
anti-sidetone network Z, ;. The complete anti-sidetone
network is shown in Fig.15.



Philips Semiconductors Product Specification

Speech and listening-in IC TEA1096; TEA1096A

CiLs=—=
LN
[ ]
- QRM
BAL 1
~{|»v . QRP
v L |
ref é]RGAR
GAR
BAL2 micp  CMIC
1
| PR [®
from DTMF d MICM
osP GAS
MKAS861
CcAs RGAS
Vref
Fig.12 Balance networks connection.
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S R MKAB63
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(a) Series impedance (Zs).
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Fig.13 Anti-sidetone network. Fig.14 Equivalent network.
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BAL

Vref MKABG4

Fig.15 Complete anti-sidetone network.

Again, it means that: Z, | = a x Zjj,e and Zga, = O X ZggT

Where a is a scale factor allowing Z, to be in the order of
10 kQ (DC biasing to V¢ has to be ensured on BAL1 and
BAL2).

As the line impedance Zjj, varies considerably with the
line length, two anti-sidetone networks can be used. One
of them Z, connected to BAL2 is optimized for long lines,
the other one Z, ¢, connected to BAL1 is optimized for
short lines:

Where:
Z\; =0 % Zjne (long)
Z g = A X Zjpe (short)
ZpaLl = O X ZsgT
ZpaL2 = O X ZsET.
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Switching from one network to the other is carried out
continuously with the line current, when the Ragc resistor
is connected. When the Rgc resistor is not connected,
switching from one network to the other is not possible
(see automatic gain control). Only one network has then to
be applied.

Itis also possible to use only one anti-sidetone network. In
this event, both inputs BAL1 and BAL2 must be
short-circuited.

Loudspeaker amplifier: pins LS| and QLS

The loudspeaker amplifier has an asymmetrical input LSI
which is referenced to an internal voltage reference of
1.25 Vvia aninternal resistance of 10 kQ. The input signal
can be taken from one of the earpiece outputs QRP or
QRM via a potentiometer (Rpo1). The attenuation has to
be chosen in accordance with the gain G, of the receiving
amplifier.

The input stage can handle up to 200 mV (RMS) at room
temperature for 3% of THD.

The gain of the loudspeaker amplifier is fixed at 35.5 dB.
The output QLS is referenced to a DC level of ¥,Vgg to
offer rail-to-rail output swing.

The maximum voltage gain from line to loudspeaker has to
be fixed in relation to the side-tone transfer of the
telephone set. An enlarged listening-in gain improves the
listening-in behaviour but can introduce audible
instabilities in the form of howling during normal use of the
set. The loudspeaker can be disabled by short-circuiting
DLL/DIL input to Vgg.
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CaLs aLs

from dynamic
limiter L.I

MKAB65

Fig.16 Loudspeaker amplifier channel.

Dynamic limiter/loudspeaker amplifier disabling;
pin DLL/DIL

The dynamic limiter in the loudspeaker channel of the
TEA1096/TEAL1096A prevents clipping of the loudspeaker
output stage and protects the functioning of the circuit
when low supply conditions are detected.

Hard clipping of the loudspeaker output stage is prevented
by rapidly reducing the gain when the output stage starts
to saturate. The time in which the gain reduction is effected
(clipping attack time) is approximately a few milliseconds.
The loudspeaker amplifier stays in the reduced gain mode
until the peaks of the loudspeaker signals no longer start
to cause saturation. The gain of the loudspeaker amplifier
then returns to its normal value within the clipping release
time. Both attack and release time are proportional to the
value of the capacitor Cp, .. The THD of the loudspeaker
amplifier in the reduced gain mode stays below 5% up to
10 dB of input voltage overdrive.
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When the supply conditions drop below the required level,
the gain of the loudspeaker amplifier is reduced in order to
prevent the device from malfunctioning. When the supply
current drops below the required level, the supply voltage
Vpg decreases. In this condition, the gain of the
loudspeaker amplifier is reduced slowly (approximately a
few seconds). When the supply voltage continues to
decrease and drops below an internal threshold of 2.8 V,
the gain of the loudspeaker amplifier is rapidly reduced
(approximately 1 ms). After returning to normal supply
conditions, the gain of the loudspeaker amplifier is raised
again.

The dynamic limiter also provides a loudspeaker disable
when pin DLL/DIL is short-circuited to Vgg. The
loudspeaker gain is then typically 80 dB lower. The
release time is approximately 10 ms.
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2.8 V—
DLL/DIL -
T CoLL
VEE
Fig.17 Dynamic limiter of the listening-in part.
Volume control: pin VCI (TEA1096A only) dxKxVgg
) ) . . Where V¢, = —s—F—~
The TEA1096A is provided with a volume control input 1-6x (1-K)
VCI, to adjust the gain of the loudspeaker channel by R1

means of a controlled DC voltage. A typical application is
illustrated in Fig.18. A pulse width modulation on a

with & = duty cycle and K = BRI+ R3

A typical response is given in Fig.19.

microcontroller open drain output imposes a DC voltage

on the VCI capacitor:

digital—to—analog
conversion

Microcontroller R2

,ﬂ| . VCl to loudspeaker
— V=l preamplifier

MKAB67

Fig.18 Digital volume control application.
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Fig.19 Change of loudspeaker gain as a function of the voltage at VCI.
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TEA1096; TEA1096A

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOLS PARAMETER CONDITIONS MIN. MAX. UNIT
ViN voltage on pin LN Veg-04 [12.0 \%
Vbp voltage on pin VDD Vee-0.4 [12.0 \%
Vgg voltage on pin VBB Veg-0.4 |12.0 \%
Vi1 voltage on pins: Veg-04 |V y+04 |V

REG, SLPE, AGC and ILS
A\ voltage on pins: Veg-04 |Vgg+04 |V
DLL, VBA or VCI, QLS, LSI
Vi3 voltage on pins: Viet, SIMP, STAB, Veg-04 |Vpp+04 |V
DLS, OSP, GAS, MUTE, DTMF, PD,
MICM, MICP, BAL1, BAL2, QRP,
QRM, GAR
liine line current see also Figs 20 - 140 mA
and 21
Piot total power dissipation: Tamp = +75 °C;
TEA1096/TEA1096A see Figs 20 and 21 | _ 0.91 w
TEAL1096T/TEAL096AT - 0.66 w
Tstg storage temperature -40 +125 °C
Tamb operating ambient temperature -25 +75 °C
THERMAL CHARACTERISTICS

SYMBOLS PARAMETER VALUE UNIT
Rthj-a thermal resistance from junction to ambient in free air:

TEA1096; TEA1096A 55 KW
TEA1096T; TEAL1096AT (note 1) 75 K/W
Note

1. Mounted on epoxy board 40.1 x 19.1 x 1.5 mm.
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MKAB69
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(1) Tamp =55 °C; Piot = 1272 mW.
(2) Tampb =65 °C; Pyt = 1091 mW.
(3) Tamb =75 °C; Por = 910 mW.

Fig.20 TEA1096; TEA1096A safe operating area.

MKAB70
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(1) Tamp =35 °C; Pot = 1199 mW.
(2) Tamp =45 °C; Py = 1066 mW.
(3) Tamb =55 °C; Pyt = 933 mW.
(4) Tamp =65 °C; Pior = 800 mW.
(5) Tamb =75 °C; Piot = 667 mW.

Fig.21 TEA1096T; TEA1096AT safe operating area.
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CHARACTERISTICS

line = 20 MA; Ip = 0 MA; Vgg = 0 V; PD = LOW; MUTE = LOW, Zjjne = 600 Q; Zgimp = 6 kQ; Zga1 = 18 kKQ; Z = 6 kQ;
Rsipe =20 Q; Rpp =390 Q; Rgas = 90.9 kQ; Rgar = 0.9 kQ; RQLS =50 Q; f=1kHz; Tamp = 25 °C; measured in test
circuit of Fig.22; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Line interface/supply (LN, SLPE, REG, V g, Vpp, Vgg and V)
VsLpE stabilized voltage (line interface) 4.2 4.45 4.7 \
AVSLPE(IIine) VsLpe variation with lline line = 20 to 140 mA - 30 - mV
AVSLPE(T) Vg pg Variation with Tamp = —251t0 +75 °C -150 +60 +150 mV
temperature referenced
to 25 °C
Vg stabilized supply voltage 3.4 3.6 3.8 \%
AVgg(iine) Vpgg variation with ljjne line = 20 to 140 mA - 30 - mvV
AVep(m) Vpgg Vvariation with temperature | Tamp = —25to +75 °C -150 +50 +150 mvV
referenced to 25 °C
lsink current sunk by Vgg shunt Ip =0 mA; note 1 - 9.0 - mA
regulator when a line current
equal to 20 mA is available
Ibp internal current consumption Ip = 0 MA, - 2.4 29 mA
from pin Vpp Rpp =390 Q
Vbp supply voltage for speech and Rpp =390 Q; - 3.5 - \
microcontroller Ip =0 mMA
RDD =390 Q, - 3.1 - Vv
Ip=1mA
Vet reference output voltage - 0.5Vpp |- \%
Ipb(PD) current consumption from Cypp | PD = HIGH,; - 100 150 HA
during power-down condition Vpp =4.3V
Iz(PD) current consumption from Cygg | PD = HIGH,; - 350 500 A
during power-down condition Vg =35V
ViN DC line voltage 4.4 4.7 5.0 \%
VN DC line voltage in low current Rpp =390 Q; - 2.5 - \
conditions Ip = 0 MA; ljine =4 MA
Rpp =390 Q; - 3.3 - \%
Ip = 0 MA; ljine = 6 MA
Microphone amplifier (MICP, MICM, GAS, LN, and MUTE)
|Zia] input impedance between pins 25.5 32 38.5 kQ
MICP or MICM and Vgg
[Zio] input impedance between pins 51 64 77 kQ
MICP and MICM
Gutx voltage gain from pin MICP or | Vyic =2 mV (RMS); 51 52 53 dB
MICM to LN Rgas = 90.9 kQ
AGyiT voltage gain variation with Vmic =2 mV (RMS); - +0.5 - dB
temperature referenced Tamp = —251t0 +75 °C
to 25 °C.
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SYMBOL PARAMETER CONDITIONS MIN TYP. MAX. UNIT
AG iy voltage gain variation with Vmic =2 mV (RMS); - +0.5 - dB
frequency referenced to 1 kHz | f= 300 to 3400 Hz
AGygyr voltage gain adjustment note 2 -19 - 0 dB
with RGAS
AGym gain reduction with 60 80 - dB
MUTE = HIGH
AGiyq gain reduction when 60 80 - dB
DLS/MMUTE is short-circuited
to Vg
VLN@p-p) maximum output voltage swing | Rgas = 90.9 kQ - 3.65 4.3 \
at pin LN (peak-to-peak value)
Vhotx noise output voltage at pin LN pins MICP and MICM - =72 - dBmp
short-circuited through
200 Q; Psophometrically
weighted (P53 curve)
CMRR common mode rejection ratio - 80 - dB
Dynamic limiter for sending (DLS/ MMUTE); related to the microphone amplifier clipping detector
tatt attack time when Vyc jumps Rgas = 90.9 kQ; - 15 5 ms
from3.2mVto3.2mV+10dB |Cp.s=470nF
trel release time when Vyc drops Rgas = 90.9 kQ; 40 120 - ms
from3.2mV +10dBto3.2mV |Cp.s=470nF
THD total harmonic distortion Vmc=3.2mV+10dB; |- 2 3 %
Rcas =90.9 kQ;
CpLs =470 nF
Vmic=3.2mV+15dB; |- 3 10 %
Reas =90.9 kQ;
CpLs =470 nF
Receiving amplifier (ILS, BAL1, BAL2, OSP, GAR, QRP, QRM and MUTE)
Gurx voltage gain from pin LN to QRP | Rgar = 90.9 kQ; -3.5 -2.5 -1.5 dB
or QRM Viine = 50 mV (RMS);
single-ended load;
RQRP =150 Q
Rgar = 90.9 kQ; 2.5 3.5 4.5 dB
Viine = 50 mV (RMS);
bridge tied load;
RQRM =450 Q
AGy T voltage gain variation with Tamp = —251t0 +75 °C - +0.5 - dB
temperature referenced
to 25 °C.
AGy s voltage gain variation with f =300 to 3400 Hz - +0.5 - dB
frequency referenced to 1 kHz
AGryr voltage gain adjustment with =12 - 8 dB

Rcar
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
VoRr(ms) maximum output voltage for Rcar = 90.9 kQ; 0.3 0.375 - \
THD = 2% (RMS value) single-ended load;
RQRP =150 Q
Rgar = 90.9 kQ; 0.6 0.72 - \%
bridge-tied load;
RQRM =450 Q
Rgar = 90.9 kQ; 0.75 0.95 - \%
bridge-tied load with
300 Q series resistor;
CQRM =60 nF;
f=3400 Hz
Vhorx(rms) noise output voltage Psophometrically - 90 - "\
(RMS value) weighted (P53 curve);
single-ended load;
RQRP =150 Q
Psophometrically - 180 - "\
weighted (P53 curve);
bridge-tied load,;
RQRM =450 Q
DTMF amplifier (DTMF, LN, MUTE)
|Zi| input impedance between pins 16 20 24 kQ
DTMF and Vgg
Gyix voltage gain from pin DTMF Vpotme = 4 mV (RMS); 245 25.5 26.5 dB
to LN Rgas =90.9 kQ
AGyiT voltage gain variation with Vporme =4 mV (RMS); - +0.5 - dB
temperature referenced Tamb = —25to +75 °C
to 25 °C
AG,if voltage gain variation with Vprme =4 mV (RMS); - +0.5 - dB
frequency referenced to 1 kHz | f= 300 to 3400 Hz
Gyix voltage gain from pin DTMF to | MUTE = HIGH,; - -19 - dB
QRP Viine = 80 mV (RMS);
RGAR =90.9 kQ;
RQRP =150 Q
Automatic gain control (AGC); controlling the gain from LN to QRP, QRM and the gain from MICP, MICM to LN
AGyy gain control range for line = 85 MA, 5 6 7 daB
microphone and receiving Racc = 100 kQ
amplifiers with respect to
line = 20 mA
liine(h) highest line current for Race =100 kQ - 28 - mA
maximum gain
line() lowest line current for minimum | Ragc = 100 kQ - 66 - mA
gain
AGyy change of gain when varying Racc = 100 kQ 1 15 2 dB
line from 20 mA to 40 mA
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Loudspeaker amplifier (LSl and QLS)
|Zi| input impedance between pins 8 10 12 kQ
LSl and Vee
Guix voltage gain from pin LSI Vig =10 mV (RMS) 34 35.5 37 dB
to QLS
AGyiT voltage gain variation with Tamb = —25 to +75 °C - +0.5 - dB
temperature referenced
to 25 °C
AGy voltage gain variation with f =300 to 3400 Hz - +0.5 - dB
frequency referenced to 1 kHz
VaoLsp-p) output voltage between pins Vig =18 mV, 1.2 1.45 - \Y
QLS and Vgg (peak-to-peak line = 16 MA
value) Vig =18 mV; 25 2.9 - v
line = 20 mA
Vholx(rms) noise output voltage at pin LN pin LSI open-circuit; - 200 - [1\%
(RMS value) Psophometrically
weighted (P53 curve)

Dynamic limiter for the loudspeaker amplifier (DLL/DIL); related to the loudspeaker amplifier clipping detector

THD total harmonic distortion Vis =18 mV + 0 dB; - 2 5 %
line = 30 MA
tatt attack time when Vg jumps line = 30 MA; - 15 5 ms
from 18 mV to 18 mV + 0 dB CpLL =470 nF
trel release time when Vg, drops line = 30 MA; 30 60 - ms
from 18 mV + 0 dB to 18 mV CpLL =470 nF

Dynamic limiter for the loudspeaker amplifier (DLL/DIL); related to the V

gp threshold detector

below VBB(th)

VBB(th) Vpgg limiter threshold detector - 2.8 - \%
level
tatt attack time when Vgg jumps CpLL =470 nF - 1 - ms

volume control

Volume control for the loudspeaker amplifier (VCI) (TEA1096A only); related to the loudspeaker amplifier

control on loudspeaker amplifier

Vig =10 mV (RMS)

|Zi| input impedance - 1 - MQ
Vv/Cimin minimum DC level on pin VCI line = 30 MA; - 2.8 - \Y
for 0 dB control on loudspeaker |V g =10 mV (RMS)
amplifier
Vvl DC level on pin VCI for -6 dB line = 30 MA; - 1.63 - \%
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Power-down input (PD)

Vi LOW level input voltage - - 0.5 \%

ViH HIGH level input voltage 15 - Vpp +0.4 |V

IpD input current in power-down PD = HIGH - 6 10 HA
condition

Mute input (MUTE)

Vi LOW level input voltage - - 0.3 \Y,

VIH HIGH level input voltage 15 - Vpp +0.4 |V

IMuTE input current MUTE = HIGH - 15 20 KA

Microphone mute input (DLS/ MMUTE)

Vi LOW level input voltage - - 0.3 \%

Isink(DLS) sink current DLS/MMUTE = LOW - 60 100 A

trel release time after a LOW level |Cp.s =470 nF - 15 - ms
on pin DLS/MMUTE

AGiym gain reduction when DLS/MMUTE = LOW 60 80 - dB
DLS/MMUTE is short-circuited
to Vg

Disable input for loudspeaker amplifier (DLL/DIL)

Vi LOW level input voltage - - 0.25 Vv

Isink(DLL/DIL) sink current DLL/DIL = LOW - 75 120 HA

trel release time after a LOW level | ljjne = 30 MA; - 10 - ms
on pin DLL/DIL CppL =470 nF

AGim gain reduction when DLL is DLL/DIL = LOW 60 80 - dB
short-circuited to Vgg

Notes
1. This gives the current available for receiving, listening-in and peripherals at this line current.
2. Both gains, microphone and sending DTMF, are determined in the same way by the resistor Rgas.

HANDLING

Inputs and outputs are protected against electrostatic discharge in normal handling. However, to be totally safe, it is
desirable to take normal precautions appropriate to handling MOS devices.
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PACKAGE OUTLINES
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Fig.24 Plastic dual in-line package; 28 leads (600 mil); DIP28; SOT117-1.
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Fig.25 Plastic small outline package; 28 leads; body width 7.5 mm (S0O28; SOT136-1).
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SOLDERING
Plastic dual in-line packages
BY DIP OR WAVE

The maximum permissible temperature of the solder is
260 °C; this temperature must not be in contact with the
jointfor more than 5 s. The total contact time of successive
solder waves must not exceed 5 s.

The device may be mounted up to the seating plane, but
the temperature of the plastic body must not exceed the
specified storage maximum. If the printed-circuit board has
been pre-heated, forced cooling may be necessary
immediately after soldering to keep the temperature within
the permissible limit.

REPAIRING SOLDERED JOINTS

Apply a low voltage soldering iron below the seating plane
(or not more than 2 mm above it). If its temperature is
below 300 °C, it must not be in contact for more than 10 s;
if between 300 and 400 °C, for not more than 5 s.

Plastic small outline packages
BY WAVE

During placement and before soldering, the component
must be fixed with a droplet of adhesive. After curing the
adhesive, the component can be soldered. The adhesive
can be applied by screen printing, pin transfer or syringe
dispensing.

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder bath is
10 s, if allowed to cool to less than 150 °C within 6 s.
Typical dwell time is 4 s at 250 °C.
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A modified wave soldering technique is recommended
using two solder waves (dual-wave), in which a turbulent
wave with high upward pressure is followed by a smooth
laminar wave. Using a mildly-activated flux eliminates the
need for removal of corrosive residues in most
applications.

BY SOLDER PASTE REFLOW

Reflow soldering requires the solder paste (a suspension
of fine solder particles, flux and binding agent) to be
applied to the substrate by screen printing, stencilling or
pressure-syringe dispensing before device placement.

Several techniques exist for reflowing; for example,
thermal conduction by heated belt, infrared, and
vapour-phase reflow. Dwell times vary between 50 and
300 s according to method. Typical reflow temperatures
range from 215 to 250 °C.

Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 min at 45 °C.

REPAIRING SOLDERED JOINTS (BY HAND-HELD SOLDERING
IRON OR PULSE-HEATED SOLDER TOOL)

Fix the component by first soldering two, diagonally
opposite, end pins. Apply the heating tool to the flat part of
the pin only. Contact time must be limited to 10 s at up to
300 °C. When using proper tools, all other pins can be
soldered in one operation within 2 to 5 s at between 270
and 320 °C. (Pulse-heated soldering is not recommended
for SO packages.)

For pulse-heated solder tool (resistance) soldering of VSO
packages, solder is applied to the substrate by dipping or
by an extra thick tin/lead plating before package
placement.
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DEFINITIONS
Data sheet status
Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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Tel. (022)4938 541, Fax. (022)4938 722
Indonesia: Philips House, Jalan H.R. Rasuna Said Kav. 3-4,
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Tel. (01)640 000, Fax. (01)640 200
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