Philips Semiconductors Product specification

Low voltage telephone transmission circuit with

dialler interface and regulated strong supply TEA1114A

FEATURES APPLICATIONS

Low DC line voltage; operates down to 1.6 V (excluding ¢ Line powered telephone sets with LCD module
voltage drop over external polarity guard)

Cordless telephones
Line voltage regulator with adjustable DC voltage e Fax machines

3.3 V regulated strong supply point for peripheral .

o ) ; Answering machines.
circuits compatible with:

— Speech mode GENERAL DESCRIPTION

— Ringer mode
The TEA1114A is a bipolar integrated circuit that performs

— Trickle mode all speech and line interface functions required in fully

e Transmit stage with: electronic telephone sets. It performs electronic switching
— Microphone amplifier with symmetrical high between speech and dialling. The IC operates at a line
impedance inputs voltage down to 1.6 V DC (with reduced performance) to

— DTMF amplifier with confidence tone on receive facilitate the use of telephone sets connected in parallel.

output When the line current is high enough, a fixed amount of
Receive stage with: current is derived from the LN pin in order to create a
strong supply point at pin Vpp. The voltage at pin Vpp is
regulated to 3.3 V to supply peripherals such as dialler,
— Earpiece amplifier with adjustable gain (and gain LCD module and microcontroller.

boost facility) for all types of earpieces
MUTE input for pulse or DTMF dialling

AGC line loss compensation for microphone and receive
amplifiers.

— Receive amplifier with asymmetrical output

ORDERING INFORMATION

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TEA1114A DIP16 plastic dual in-line package; 16 leads (300 mil) SOT38-4
TEA1114AT S0O186 plastic small outline package; 16 leads; body width 3.9 mm SOT109-1
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Philips Semiconductors

Product specification

Low voltage telephone transmission circuit with
dialler interface and regulated strong supply

TEA1114A

QUICK REFERENCE DATA
line = 15 MA; Vg = 0 V; RgLpe = 20 Q; AGC pin connected to Veg; Zjine = 600 Q; f = 1 kHz; measured according to test
circuits given in Figs 14, 15 and 16; Tamp = 25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. | TYP. [ MAX. [ UNIT
line line current operating range normal operation 11 - 140 mA
with reduced performance |1 - 11 mA
VN DC line voltage 4.05 4.35 4.65 \Y
lce internal current consumption Vee=3.7V - 1.25 1.5 mA
Vce supply voltage for internal circuitry Ip =0 mA - 3.6 - \Y
(unregulated)
Vb regulated supply voltage for peripherals
speech mode Ibp =—2.5 mA 3.0 3.3 3.6 \Y
ringer mode Ibp =75 mA 3.0 3.3 3.6 v
Ibb available supply current for peripherals - - —25 |mA
Gy typical voltage gain for microphone Vmic = 4 mV (RMS) 43.2 |442 |452 |dB
amplifier
Gv(rx) typical voltage gain for receiving amplifier | Vig = 4 mV (RMS) 324 |334 |344 |dB
AGy(qR) gain setting range for earpiece amplifier Rgq = 100 kQ —-14 — +12 dB
AGyrx) gain control range for microphone and line = 85 MA — 6.0 — dB
receive amplifiers with respect to
Iline =15 mA
AGy(trx)(m) gain reduction for microphone and receive MUTE = LOW — 80 — dB
amplifiers
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Philips Semiconductors Product specification

Low voltage telephone transmission circuit with
. . TEA1114A
dialler interface and regulated strong supply
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Fig.1 Block diagram.

1998 Jun 12 4

This Material Copyrighted By Its Respective Manufacturer



Philips Semiconductors Product specification

Low voltage telephone transmission circuit with

. . TEA1114A
dialler interface and regulated strong supply
PINNING
SYMBOL | PIN DESCRIPTION
LN 1 positive line terminal
SLPE 2 |slope (DC resistance) adjustment
REG 3 |line voltage regulator decoupling
IR 4 | receive amplifier input IN[T] U 6] Ve
AGC 5 |automatic gain control/
line loss compensation SLPE[2] [15] ne.
DTMF 6 |dual-tone multi-frequency input REG[3 | [14] MIC—
Vb 7 | regulated supply for peripherals IR| 4 TEA1114A [13] MiC+
MUTE 8 | mute input to select speech or AGG[ 5] [12] Rx
dla||lhg mode (.a.ctlve LOW) or 6] 7] AR
QR 9 |earpiece amplifier output
\% \%
Vee 10 | negative line terminal oo [7] [10] Vee
GAR 11 | earpiece amplifier inverting input MUTE [& | o] ar
RX 12 | receive amplifier output MaK803
MIC+ 13 | non-inverting microphone amplifier
input
MIC— 14 | inverting microphone amplifier input
n.c. 15 | not connected Fig.2 Pin configuration.
Vce 16 | supply voltage for internal circuit
1998 Jun 12 5
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Philips Semiconductors

Product specification

Low voltage telephone transmission circuit with

TEA1114A

dialler interface and regulated strong supply

FUNCTIONAL DESCRIPTION

All data given in this chapter are typical values, except
when otherwise specified.

Supply (pins LN, SLPE, REG, V¢c and Vpp)

The supply for the TEA1114A and its peripherals is
obtained from the telephone line (see Fig.3).

THE LINE INTERFACE (PINS LN, SLPE AND REG)

The IC generates a stabilized reference voltage (Vief)
between pins LN and SLPE. V, is temperature
compensated and can be adjusted by means of an
external resistor (Rya). Vief €quals 4.15 V and can be
increased by connecting Rya between pins REG

and SLPE or decreased by connecting Rya between

pins REG and LN. The voltage at pin REG is used by the
internal regulator to generate V¢ and is decoupled by
CRreg, Which is connected to Vgg.

This capacitor, converted into an equivalent inductance
(see Section “Set impedance”) realizes the set impedance
conversion from its DC value (Rgipg) to its AC value (Rcc
in the audio-frequency range). The voltage at pin SLPE is
proportional to the line current.

The voltage at pin LN is:

where:
line = line current
lcc = current consumption of the IC
Ip = supply current for external circuits

Isup = current consumed between LN and Vgg by the
Vpp regulator.

The preferred value for Rgpg is 20 Q. Changing Rg pe will
affect more than the DC characteristics; it also influences
the microphone and DTMF gains, the gain control
characteristics, the sidetone level and the maximum
output swing on the line.

The DC line current flowing into the set is determined by
the exchange supply voltage (Vexch), the feeding bridge
resistance (RexcH), the DC resistance of the telephone
line (Rjine) and the reference voltage (V,ef). With line
currents below 9 mA, the internal reference voltage
(generating V,¢) is automatically adjusted to a lower value.
This means that more sets can operate in parallel with DC
line voltages (excluding the polarity guard) down to an
absolute minimum voltage of 1.6 V. At currents below

9 mA, the circuit has limited sending and receiving levels.
This is called the low voltage area.

Vin = Vier+ Bgpe X g pe
| =1, —laa—15—1
SLPE = Yjine ~'cCc ~ 'Pp ~ 'sUP
Riine — lline ,_,RCC
—1 —
¢ ILN $ lcc
TEA1114A LN Vee Cvee +L e
; i — - s 100 uF T
rom preamplirier |
P | P sup ir]terr_1a|
REXCH I:I circuitry
VoD VbD v
REGULATOR - external
IpD circuits
'y
+ VY v
VEXCH C) -/ peripherals
'_|I_I r' S
REG SLPE VEE +| Cvpp
c T 220 pF
+L CREG R
—— | SLPE
'|'4.7 uF SLPE‘E] 20 0
L] J MGK805
Fig.3 Supply configuration.
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Low voltage telephone transmission circuit with

TEA1114A

dialler interface and regulated strong supply

THE INTERNAL SUPPLY POINT (PIN V)

The internal circuitry of the TEA1114A is supplied from
pin Vcc. This voltage supply is derived from the line
voltage by means of a resistor (R¢c) and must be
decoupled by a capacitor Cycc. It may also be used to
supply some external circuits. The V¢ voltage depends
on the current consumed by the IC and the peripheral
circuits as:

Veco = Vin—ReeXlee

Vee = Veco ~Ree X (lp +1i60)

(see also Figs 4 and 5). |, is the current consumed by the
output stage of the earpiece amplifier.

EXTERNAL ||,
CIRCUITS

VEE MGKS06

Fig.4 Vcc used as supply voltage for external
circuits.

MBK407

Ip

(mA)

-
1.9

16 -b—4——|——+—

Ve 225V, ViN=435V at ljne =15 mA; Rgc =619 Q; Rg pe =20 Q

Curve (2) is valid when the receiving ampilifier is not driven.

Curve (1) is valid when the receiving amplifier is driven: Varymsy = 150 mV; R4 = 150 Q.

Fig.5 Typical current Ip available from Vg for peripheral circuitry.

THE REGULATED SUPPLY POINT (PIN Vpp)

The Vpp regulator delivers a stabilized voltage for the
peripherals in transmission mode (hominal V| ) as well as
in ringer mode (V| n = 0 V). The regulator (see Fig.6)
consists of a sense input circuit, a current switch and a Vpp
output stabilizer. The regulator operates as a current
source at the LN input in transmission mode; it takes a
constant current of 3.7 mA (at nominal conditions) from
pin LN. The current switch reduces the distortion on the
line at large signal swings. Output Vpp follows the

1998 Jun 12

DC voltage at pin LN (with typically 0.35 V difference) up
to Vpp = 3.3 V. The input current of the regulator is
constant while the output (source) current is determined by
the consumption of the peripherals. The difference
between input and output current is shunted by the internal
Vpp stabilizer.

In ringer mode, the stabilizer operates as a shunt stabilizer
to keep Vpp at 3.3 V. In this mode, the input voltage

Vin =0 V while the input current into pin Vpp is delivered
by the ringing signal. Vpp has to be decoupled by a
capacitor Cypp.
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Low voltage telephone transmission circuit with

: : TEA1114A
dialler interface and regulated strong supply
Rline —» ljine Rce
J N ylec
LN Vee +| Cvce
=T 100 pF
IF__________________-________________-i VDD OO“
RExCH [] 'gl;’i i T|3_|3

i |

' SENSE i

s i

+ i i peripherals
VexcH (D : : 4
TEAT114A ©~77 7777 TTTTTTTTooooosoomooeeo oo : L SvoD
VEE 220 uF
P MGK807
Fig.6 Vpp regulator configuration.
Set impedance
In the audio frequency range, the dynamic impedance is
mainly determined by the Rgc resistor. The equivalent
impedance of the circuit is illustrated in Fig.7.
Transmit stage (pins MIC+, MIC— and DTMF) LNo
MICROPHONE AMPLIFIER (PINS MIC+ AND MIC-) R Rce
Leq P 6190

The TEA1114A has symmetrical microphone inputs.
The input impedance between pins MIC+ and MIC- is Vref REG Vee
64 kQ (2 x 32 k). The voltage gain from pins MIC+/MIC— SLPE
to pin LN is set at 44.2 dB (typically). RsLpe +] CREG +] Cvece
Automatic gain control is provided on this amplifier for line Voo 20 T4'7 nF '|'1oo uF
loss compensation. EE MBE788
DTMF AMPLIFIER (PIN DTMF)
When the DTMF ampilifier is enabled, dialling tones may
be sent on line. These tones are also sent to the receive
output RX at a low level (confidence tone).
The TEA1114A has an asymmetrical DTMF input. Leq = Crea X ReLpe X Re.
The input impedance between DTMF and Vgg is 20 kQ. Re = internal resistance.
The voltage gain from pin DTMF to pin LN is set at 26 dB. Rp = 17.5 kQ.
Automatlc gain control has no effect on the DTMF Fig.7 Equivalent impedance between LN and Vee.
amplifier.
1998 Jun 12 8
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Receiving stage (pins IR, RX, GAR and QR)

The receive part consists of a receive amplifier and an
earpiece amplifier.

THE RECEIVE AMPLIFIER (PINS IR AND RX)

The receive amplifier transfers the receive signal from
input IR to output RX. The input impedance of the receive
amplifier, between pins IR and Vgg, is 20 kQ.

The voltage gain from pin IR to RX is set at 33.4 dB.
RX output is intended to drive high ohmic (real) loads.
Automatic gain control is provided on the receive amplifier.

THE EARPIECE AMPLIFIER (PINS GAR AND QR)

The earpiece amplifier is an operational amplifier having
its output (QR) and inverting input (GAR) available. It can
be used in conjunction with two resistors to get some extra
gain or attenuation.

A

VEXCH (

CGARS

CGAR
L
—= liine ,_,R"“e -—|RCC : iCGARS

lcc ¢ '
LN

TEA1114A 1+ Cvce

: ————————————————————————— =T 100 jingd

. ! EARPIECE

EXCH H ! AMPLIFIER RX
i
i

i GAR <+—

1
1
1
1
1
1
1

——— VEe

Addition for gain boost of

earpiece amplifier MGK808

Fig.8 Earpiece amplifier configuration.

In an usual configuration (see Fig.8), output RX drives the
earpiece amplifier by means of Rg; connected between
RX and GAR. Feedback resistor Rg» of the earpiece
amplifier is connected between QR and GAR. Output QR
drives the earpiece.

The gain of the earpiece amplifier (from RX to QR) can be
set between +12 and —14 dB by means of resistor Res.
The preferred value of Rgq is 100 kQ.

The earpiece amplifier offers a gain boost facility relative
to the initial gain. Resistor Rg» has to be replaced by the

network of Rgo1, Reoe and Reos as shown in Fig.8.

Reoy + Repp
Re4

which corresponds to Rgos = o0. The gain boost is realized

The initial gain is defined by: —

1998 Jun 12

by a defined value of Rgoz and is:

Reor + Rea x(1 . Reoy // REzzJ
Req Reos

Two external capacitors Cgar (connected between GAR
and QR) and Cgagrs (connected between GAR and Vig)
ensure stability. The Cgar capacitor provides a first-order
low-pass filter. The cut-off frequency corresponds to the
time constant Cgar x Ree. The relationship

Cgaprs = 10 x Cgar must be fulfilled to ensure stability.

The output voltages of both amplifiers are specified for
continuous wave drive. The maximum output swing
depends on the DC line voltage V|, the Rgc resistor,
the Icc current consumption of the circuit, the Ip current
consumption of the peripheral circuits and the load
impedance.

Copyrighted By Its Respective Manufacturer
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TEA1114A

dialler interface and regulated strong supply

Automatic gain control (pin AGC)

The TEA1114A performs automatic line loss
compensation. The automatic gain control varies the gain
of the microphone amplifier and the gain of the receive
amplifier in accordance with the DC line current.

The control range is 6.0 dB (which corresponds
approximately to a line length of 5 km for a 0.5 mm
diameter twisted-pair copper cable with a DC resistance of
176 Q/km and an average attenuation of 1.2 dB/km).

The IC can be used with different configurations of feeding
bridge (supply voltage and bridge resistance) by
connecting an external resistor Ragc between

pins AGC and Vgg. This resistor enables the I, and lgep
line currents to be increased (the ratio between lg5,t and
Istop i Not affected by the resistor). The AGC function is
disabled when pin AGC is left open-circuit.

Mute function (pin MUTE)

The mute function performs the switching between the
speech mode and the dialling mode.

When MUTE is LOW, the DTMF input is enabled and the
microphone and receive ampilifier inputs are disabled.

In this mode, the DTMF tones are sent to the receive
output at a low level (confidence tone).

When MUTE is HIGH, the microphone and receiving
amplifiers inputs are enabled while the DTMF input is
disabled. The MUTE input is provided with an internal
pull-up current source to V¢e.

1998 Jun 12
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SIDETONE SUPPRESSION

The TEA1114A anti-sidetone network comprising

Rcc / Ziines Rast1: Raste, Rasts, RsLpe and Zpq (see Fig.9)
suppresses the transmitted signal in the earpiece.
Maximum compensation is obtained when the following
conditions are fulfilled:

Rsipe X Rasti = Ree X (R +R

ast2 ast3 )

Rasto X (Ragia + Rg pe)
Rast1 X Rgipe

Z,, = kxZ

k =

line

The scale factor k is chosen to meet the compatibility with
a standard capacitor from the E6 or E12 range for Zy,.

In practice, Zjine varies considerably with the line type and
the line length. Therefore, the value of Z,5 should be for an
average line length which gives satisfactory sidetone
suppression with short and long lines. The suppression
also depends on the accuracy of the match between Z,,
and the impedance of the average line.

The anti-sidetone network for the TEA1114A attenuates
the receiving sighal from the line by 32 dB before it enters
the receiving amplifier. The attenuation is almost constant
over the whole audio frequency range.

A Wheatstone bridge configuration (see Fig.10) may also
be used.

More information on the balancing of an anti-sidetone
bridge can be obtained in our publication “Semiconductors
for Wired Telecom Systems; Application Handbook,
1C03b”. For ordering information please contact the Philips
Semiconductors sales office.
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LN
z Ree Rast1
line

IR

o> m

Zir
Rast2
RsLpE
R
13
o Zpal
SLPE
MBE787

Fig.9 Equivalent circuit of TEA1114A anti-sidetone bridge.

LN

R z

cC bal
Zline |:|
vee t—<_[O>0 | m

RsLpE
SLPE
MBE786

Fig.10 Equivalent circuit of an anti-sidetone network in a Wheatstone bridge configuration.
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Low voltage telephone transmission circuit with

. . TEA1114A
dialler interface and regulated strong supply
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
VN positive continuous line voltage Veg —04 |12 \Y
repetitive line voltage during switch-on or Veg— 04 [13.2 \Y%
line interruption
Ibp maximum input current at pin Vpp — 75 mA
Vi(max) maximum voltage on all pins except pin Vpp Veg - 04 (Vgc+04 |V
liine line current RsLpe = 20 Q; - 140 mA
see Figs 11 and 12
Piot total power dissipation Tamb = 75 °C;
TEA1114A see Figs 11 and 12 - 625 mw
TEA1114AT - 416 mw
Tetg storage temperature —40 +125 °C
Tamb operating ambient temperature —25 +75 °C
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin(j-a) thermal resistance from junction to ambient | in free air; note 1
TEA1114A 70 K/W
TEA1114AT 115 K/W
Note

1. Mounted on epoxy board 40.1 x 19.1 x 1.5 mm.

1998 Jun 12 12
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TEA1114A

MGL212
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(1) Tamp =45 °C; Piot = 1.000 W.
(2) Tamb =55 °C; Piot = 0.875 W.
(3) Tampb =65 °C; Pypt = 0.750 W.
(4) Tamp =75 °C; Pior = 0.625 W.

Fig.11 DIP16 safe operating area (TEA1114A).

MGL213

150
|
o \\\\\ \ \\
ol AN \
AN AN \
AN J
\\ \\\Q’\ \
o NN RN
NN
NN
‘\\\\:\
[
302 4 6 8 10 12

(1) Tamp =45 °C; Pioy = 0.666 W.
(2) Tamb =55 °C; Pioy = 0.583 W.
(8) Tamp =65 °C; Pyy = 0.500 W.
4) Tamp =75 °C; Pioy = 0.416 W.

Fig.12 SO16 safe operating

VLN - VsLpE (V)

area (TEA1114AT).
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Low voltage telephone transmission circuit with

dialler interface and regulated strong supply TEATT14A

CHARACTERISTICS
line = 15 MA; Vg = 0 V; RgLpe = 20 Q; pin AGC connected to Vig; Zjine = 600 Q; f = 1 kHz; measured according to test
circuits given in Figs 14, 15 and 16; Tamp = 25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Supply (pins VN, Vces SLPE, REG and Vpp)

THE LINE INTERFACE (PINS LN, SLPE AND REG)

Vet stabilized reference voltage 3.9 4.15 4.4 \Y
between pins LN and SLPE

VIN DC line voltage line = 1 MA — 1.45 — \Y

liine = 4 MA — 2.7 — \Y
line = 15 MA 4.05 4.35 4.65 \Y
line = 140 MA — 7.1 7.55 \Y

VLN(Rext) DC line voltage with an Rya = 44.2 KQ (between |— 3.6 — v
external resistor Rya pins LN and REG)

AVINT) DC line voltage variation with | Tamp = —25 to +75 °C — +40 — mV
temperature referred to 25 °C

THE INTERNAL SUPPLY POINT (PIN V)

lcc internal current consumption |Vec=3.6V — 1.25 1.5 mA

Vece supply voltage for internal Ip =0 mA - 3.6 - \%
circuitry

THE REGULATED SUPPLY POINT (PIN Vpp)

Isup input current of the Vpp line = 1 MA — 0 — mA
regulator (current from pin LN line = 4 MA _ 0.9 _ mA
not flowing through pin SLPE) i > 11 MA — 37 — mA

Vbbp regulated supply voltage in:

speech mode Ibp = —2.5 mA; 3.0 3.3 3.6 \Y
V|_N >3.6V+025V
(typ-); IIine =11 mA
speech mode at reduced line = 4 MA — Vin—0.35 (- \Y
performance
ringer mode line=0 MA; Ipp=75mA | 3.0 3.3 3.6 v
Ibp regulated supply current
available in:
speech mode line = 11 MA — — -2.5 mA
speech mode at reduced liine = 4 MA — -0.5 — mA
performance
trickle mode line = 0 MA; Ve - - 100 nA
discharging; Vpp=1.2 V
1998 Jun 12 14
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This Materia

- : TEA1114A
dialler interface and regulated strong supply
SYMBOL | PARAMETER | CONDITIONS | MmN, TYP. | max. |uNIT
Transmit stage (pins MIC+, MIC— and DTMF)
MICROPHONE AMPLIFIER (PINS MIC+ AND MIC-)
|zl input impedance
differential between — 64 — kQ
pins MIC+ and MIC—
single-ended between - 32 - kQ
pins MIC+/MIC— and Vg
Gymo voltage gain from Vmic = 4 mV (RMS) 43.2 442 452 dB
pins MIC+/MIC— to pin LN
AGy(Txy(n voltage gain variation with f = 300 to 3400 Hz - +0.2 - dB
frequency referred to 1 kHz
AGymm voltage gain variation with Tamp = 25 to +75 °C - 10.3 - dB
temperature referred to 25 °C
CMRR common mode rejection ratio - 80 - dB
VI N(max)(rms) maximum sending signal line =15 mA; THD =2% | 1.8 2.15 - \%
(RMS value) line = 4 MA; THD = 10% |- 0.4 - v
Vho(Ln) noise output voltage at pin LN | psophometrically — -78 — dBmp
weighted (P53 curve);
pins MIC+/ MIC—
shorted through 200 Q
DTMF AMPLIFIER (PIN DTMF)
|zl input impedance - 20 - kQ
Gy(DTMF) voltage gain from pin DTMF to | Vprme = 20 mV (RMS); 25 26 27 dB
pin LN MUTE = LOW
AGy(DTMR)(H voltage gain variation with f =300 to 3400 Hz — +0.2 — dB
frequency referred to 1 kHz
AGyptmryT) | voltage gain variation with Tamb = 25 to +75 °C - 0.4 - dB
temperature referred to 25 °C
Gu(cty voltage gain from pin DTMF to | Vptmre = 20 mV (RMS); - -9.2 — dB
pin RX (confidence tone) Ri> = 10 kQ;
MUTE = LOW
Receiving stage (pins IR, RX, GAR and QR)
THE RECEIVE AMPLIFIER (PINS IR AND RX)
|z input impedance - 20 - kQ
Gv(rx) voltage gain from pin IR to Vig =4 mV (RMS) 32.4 33.4 34.4 dB
pin RX
AGyRrx)H voltage gain variation with f =300 to 3400 Hz — +0.2 — dB
frequency referred to 1 kHz
AGy(Rx)M voltage gain variation with Tamb =-—251t0 +75°C — +0.3 — dB
temperature referred to 25 °C
VRexmax)(ms) | maximum receiving signal on |lp = 0 mA; sine wave 0.4 — — \Y
pin RX (RMS value) drive; R = 10 kQ;
THD = 2%
1998 Jun 12 15
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Low voltage telephone transmission circuit with

: - TEA1114A
dialler interface and regulated strong supply
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
| IRx(max)| maximum source and sink Ip = 0 MA; sine wave 50 — — UA
current on pin RX (peak drive
value)
Vho(RX)(rms) noise output voltage at pin RX | pin IR open-circuit; — —86 — dBVp
(RMS value) Ri2 = 10 kQ;
psophometrically
weighted (P53 curve)
THE EARPIECE AMPLIFIER (PINS GAR AND QR)
Gyv@ar) voltage gain from pin RX to Vg =4 mV (RMS); —1 0 +1 dB
pin QR RE1 = REZ =100 kQ
AGy(aR) voltage gain setting Re1 = 100 kQ -14 - +12 dB
VaRrmaxms) | maximum receiving signal on | lIp = 0 mA; sine wave 0.3 0.38 — \Y%
pin QR (RMS value) drive; Ry = 150 Q;
THD = 2%
Ip = 0 mA; sine wave 0.46 0.56 — V
drive; Ry = 450 Q;
THD = 2%
Vho(@QR)(rms) noise output voltage at pin QR | IR open-circuit; - —86 - dBVp
(RMS value) RL1 =150 Q;
Re1 = Rez2 = 100 kQ
psophometrically
weighted (P53 curve)
RE1 =100 kQ; - —100 - dBVp
Rez = 25 kQ
Automatic gain control (pin AGC)
AGyry voltage gain control range for | ljjhne = 85 MA — 6.0 — dB
microphone and receive
amplifiers with respect to
Iline =20 mA
lstart highest line current for - 23 - mA
maximum gain
Istop lowest line current for — 59 — mA
minimum gain
Mute function (pin MUTE)
Vi LOW-level input voltage Vegg— 04 |- Veg +0.3 |V
Viu HIGH-level input voltage Veg +1.5 |- Veg+04 |V
IMuTE input current — 2 10 UA
AGy(trx)(m) voltage gain reduction for:
microphone amplifier MUTE = LOW — 80 - dB
receive amplifier MUTE = LOW — 80 — dB
earpiece amplifier MUTE = LOW - 80 — dB
DTMF amplifier MUTE = HIGH - 80 - dB
1998 Jun 12 16
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TEST AND APPLICATION INFORMATION
F{prot
’ Cz
D1 D2 |, Dz J-Cemc il Rcc
AB 1N4004 4V 10 nF Rz | sfe0
f D3 f D4 12V l — Cvcc
BA > 100 ukF
i LN U Vce
SLPE n.c. c
[ RB1xq MIC—
[] Rast1 CRE(f REG MIC— MIC-
130 kQ —AF—- Rrxs 3.3uF
c 4.7 uF R c
IIIR IR MIC+ Rrxe '\I"iCJ’ MG
I:I R1 00 nF RAGC AGG TEA1114A RX CIF:X 3.3 uF RRx
ast2 11
3.92 kQ COTME Rgq 100nF 10 kQ
Rasts DTMF —||7DTNIF &1 100 kQ CGIARS .
392 Q 720 nt DD VEE _L 1InF
. . Vop l —R []|Re2 1Cc;ARF
bal SLPE — 100 kQ 00pF ¢
1339 200 peripheral tL c\nh MUTE QR T IIE?R REC
: supply 220 uF 10 uF
Cpal Rpal2 VEE
220 nF L1820 & 4 MUTE/ FCA002 >
Fig.13 Basic application of the TEA1114AIC
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CvbD
11
ir
N Iline VIN 'RC_C| 220 uF Cj_\ﬁ:c
] 6190 T 100 uF
LN Vee Vpp
+L100 —] R o 10uF R4
=uF ——
MIC— RE2 TI CGAR
v,

MIC C"[ TEA1114A I

line & Vo ot MIC+ GAR CGARS
mA RE1
Zline DTMF y 100 kO
R
220 REG AGC  SLPE VEE MUTE 100
Iz | T | | .
Q M
D CREG ReLpE 31 RiLo
l '|'4.7 uF 20 Q 10 kQ
Y

Voltage gain defined as Gy = 20 log

Microphone gain: S1 = open.
DTMF gain and confidence tone: S1 = closed.
Inputs not being tested should be open-circuit.

Vo

; Vi = Vg or Vprme.

Fig.14 Test figure for defining transmit gains.
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CvbD
n
L1}
—» ljine VIN 'F"C_C| 220 uF Ci\ﬁ’c
6190 jec |}mop 100 uF
Var
LN Vee  Vbp
+l 100 y IR 1OouF R4
= QR I—l:|—<
uF I
— MIC- Re2 CGAR
=220 T 11
. =nF TEA1114A I
line & — mic+ GAR CGARS
6 $ RE1
Zine | 23 VI orvr . 100 kQ
) REG AGC SLPE VEE  MUTE 100
H 600 | nF
v
“ J—CREG RsLPE %31 fix Rz
'|'4.7 uF 20 Q l 10 kQ
Y
) MGK810
2.

Voltage gain defined as G, = 20 log V_O ; Vo = Vap or Vpx-

|
Receive and earpiece gains: S1 = open.
Inputs not being tested should be open-circuit.

Fig.15 Test figure for defining receive gains.

Rce b
—1
619 Q
LN Vee VDD
— R
QR |—
—] Mic-
—] mic+
TEA1114A GAR |—
R +
vee (D DTMF Vpp =10 & T IbD
RX |—
REG AGC SLPE VEE MUTE
’J.CREG RsLpPE
T4.7 wF 20 Q
Y
) MGKS811

>

Inputs not being tested should be open-circuit.

Fig.16 Test figure for defining regulated supply (Vpp) performance in ringer and trickle mode.
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PACKAGE OUTLINES
DIP16: plastic dual in-line package; 16 leads (300 mil) S0OT38-4

- seating plane

Mo ey

9’/ pin 1 index

scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

uniT | AL A A2 by by c | DM | EM| e e L Mg | My w nf;l)
oo a2 |om | 0 | 130 | 05 | o2 | 0% |ieE0 | ot | mee | e | 500 | 5B | 05 0| o
etes | 017 | oo | a1a | 0958 [ 9521 995 [ 8018 | 87 | 0% | oo | o0 | 013 | 0% | 08 | oot | oo
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN ISSUE DATE

VERSION IEC JEDEC EIAY PROJECTION

oot+7
SOT38-4 E @ 95-01-14
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TEA1114A

S016: plastic small outline package; 16 leads; body width 3.9 mm

SOT109-1

D S L
I I // \\(/II
i —— )\
o B M A
y - He -t

-

AaAaRlEAAR

e

—
9]

b @9

B D )\ G

pin 1 index

o Hjjgtﬂ\lzl o I:IJIEI

p

0 2.5
|

scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

¥
f o
1] Lp
ht— |

A
UNIT | o | Al A, As bp c p™ | M e HE L Lp Q v w y zMm 0
025 | 1.45 049 | 025 | 100 | 4.0 6.2 10 | 07 07
mm 175 1 o540 | 125 | 925 | 036 | 019 | 98 | 38 | 27| 58 | 9% | 04 | 06 |025| 025 | 01 | 553 |
o
. 0.010 | 0.057 0.019 [0.0100| 039 | 0.16 0.244 0.039 | 0.028 ooz28| ©
inches | 0.069 | (504 | 0.049 | %1 | 0.014 [0.0075| 0.38 | 0.15 | ©9%%| 0228 | 9941 | o016 | 0.020 | 001 | 001 | 0.004 455
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | 'SSUEDATE
IEC JEDEC EIAJ
95-6+-23-
SOT109-1 076E07S MS-012AC == @ oo on
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SOLDERING
Introduction

There is no soldering method that is ideal for all IC
packages. Wave soldering is often preferred when
through-hole and surface mounted components are mixed
oh one printed-circuit board. However, wave soldering is
not always suitable for surface mounted ICs, or for
printed-circuits with high population densities. In these
situations reflow soldering is often used.

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in
our “Data Handbook IC26; Integrated Circuit Packages”
(order code 9398 652 90011).

DIP
SOLDERING BY DIPPING OR BY WAVE

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

5 seconds.

The device may be mounted up to the seating plane, but
the temperature of the plastic body must not exceed the
specified maximum storage temperature (Tgg max)- 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 (less than 24 V) to the
lead(s) of the package, below the seating plane or not
more than 2 mm above it. If the temperature of the
soldering iron bit is less than 300 °C it may remain in
contact for up to 10 seconds. If the bit temperature is

between 300 and 400 °C, contact may be up to 5 seconds.

SO
REFLOW SOLDERING

Reflow soldering techniques are suitable for all SO
packages.

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

1998 Jun 12

Several techniques exist for reflowing; for example,
thermal conduction by heated belt. Dwell times vary
between 50 and 300 seconds depending on heating
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 minutes at
45 °C.

WAVE SOLDERING

Wave soldering techniques can be used for all SO
packages if the following conditions are observed:

e A double-wave (a turbulent wave with high upward
pressure followed by a smooth laminar wave) soldering
technique should be used.

« The longitudinal axis of the package footprint must be
parallel to the solder flow.

¢ The package footprint must incorporate solder thieves at
the downstream end.

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

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder is

10 seconds, if cooled to less than 150 °C within

6 seconds. Typical dwell time is 4 seconds at 250 °C.

A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

REPAIRING SOLDERED JOINTS

Fix the component by first soldering two diagonally-
opposite end leads. Use only a low voltage soldering iron
(less than 24 V) applied to the flat part of the lead. Contact
time must be limited to 10 seconds at up to 300 °C. When
using a dedicated tool, all other leads can be soldered in
ohe operation within 2 to 5 seconds between

270 and 320 °C.
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