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Creative Technalogles . TELEFUNKEN ELECTRONIC -

Speech circuit with line powered Ioudspeaker ampllfler { ,75 .0—7_(“54 '
Technology: Bipolar

Features: .
@ Integrated amplifier for loud hearing @ Sidetone suppression adjustable
operation independent of sending and recelvmg

@ Supply voltages for all functional blocks of amplification

a subscriber set including a regulated @ DTMF- and MUTE-input
source for dialers (3.5V/0.8 mA)} @ Buift in ear protection

® Sending and receiving amplification -
adjustable _ ® U 40588 — Low level MUTE

® Automatic line loss compensation ® U 405881~ High level MUTE

@ Symmetrical input of microphone amplifier

Case: SO20 or DIP20
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Description

The electronic speech circuit, U 4058 B, is a linsar
integrated circuit applicable in telephone sets. It
replaces the hybrid transformer, sidetone
equivalent and ear protection rectifiers. The circuit

76

T‘zs -07-15

swavr [T U [ roc
ve[Z 19] Vg
“ [E] : - [8leno
v[E] ' 6] sa0
Aca[6 : 75) Gg
MuTE[7] [14]sT
orme 2] 13] RECO
MiCo[[9] : - [az]mico
micy [0 1] o5

806679 ©

is line powered and contains all components
necessary for amplification of signals and adaption
to the line. An integrated loudspeaker amplifier
allows loud hearing operation.
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A resistor connected from this pin to ground converts the excess line
current into heat, in order to prevent the IC from thermal destruction
at high line currents.

The internal equivalent inductance of the circuit is proportional ta the
value of the capacitor at this pin. )

Reference node for microphone— and earphone amplifier.

Regulated supply voltage for peripheral circuits (dialers,
microprocessors...). (3.5 V; 0.8 mA)

Automatic gain adjustment. A resistor connected from this pinta
ground reduces line length equalization.

TTL compatible input to switch circuit into DTMF-condition.
Polarity is factory programmable.

Input for DTMF signals (AC-coupled).
In Mute condition a small portion of the signal at this pin is monitored to
the receiver output. ’

One end of differential input stage of microphone amplifier.
Other end of differentlal input stage of microphone amplifier,

A resistor from this pin to Vi (AC coupled) sets the amplification of
microphone- and DTMF signals. .

Connection terminal for the sidetone network,
Single ended output of receiving amplifier
Input of sidetone amplifier,

A resistor connected from this pin to VM (AC coupled) sets the
receiving amplification.

Output of loudspeaker amplifier.
Input of loudspeaker amplifier.
Reference point for DC- and AC- output signals.

Supply voltage for loudspeaker amplifier and high power peripherals;
autput current capability and output voltage increase with line current.
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Pin description

Pin1 SWAMP

Pin 2 Ve

Pin 3 v Line voltage

Pin4 Vu

Pin b Ve

Pin6 AGA

Pin 7 MUTE MUTE input

Pin8 DTMF

Pin 9 MIC,

Pin 10 MIC,

Pin 11 Gg

Pin 12 MiICO

Pin13 RECO

Pin 14 ST

Pin 15 Gy

Pin 16 SAO

Pin17 SAl

Pin 18 GND

Pin 19 Vs

Pin 20 RDC

A small resistor connected from this pin to V| sets the slope of ’
the DC characteristic and has also effect on the line length
equalization characteristics and the line current at which the loud-
speaker amplifier is switched on.
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Absolute maximum ratings T-7g-°7- ' g
Line current - . I 100 " mA
DC line voitage Vi 15 A
. Power dissipation, T, = 60 °C Piot 590 mw
Junction temperature : T 125 - °C
Ambient temperature range Tamb —25...+ 75 °C
Storage temperature range Tatg —556...4+150 °C
Maximum thermal resistance
Junction ambient Rihia 110 K/w
Electrical characteristics Min. Typ. Max.

f=1kHz, 0 dBm =775 mV,,,, g = 1.5 mA,
Ip=0.8 mA, I, = 0.3 mA, pin 6 grounded;
Tamb = 25 °C, unless otherwise specified, Vgp =0 mV

DC characteristics
DC voitage drop across {C, Fig. 2

=19 mA V- 3.6 4.2 4.5 \

L=22mA A 4.7 5.3 5.6 \

=33 mA ' 71 7.6 8.0 \

I,=60mA VL 8.7 9.2 . 9.6 \'

I,=75 mA, Diode 1N 4148 in parallel with Rpe V. - 9.4 \

Transmission amplifier, Fig. 3

Transmitting amplification range .

=24 mA ’ Gg 40 48 56 dB

=24 mA, R, =470Q : Gg 44 45 46 dB
Frequency response .

f=300...3400 Hz, [, Z19 mA AGg - +0.5 +1 dB
Gain change with current AGg . 1 dB

I,=19...60 mA . .
Temperature deviation AGg . +0.6 dB

Tamb=—10...460°C, [ =19...60 mA :
CMRR of microphone amplifier CMRR 60 80 dB
Input resistance of MiC-amplifier R; 40 kQ
Distortion at line

I 219 mA, V| =510 mV,,,, d 7 2 %
Max. output voltage . -

221 mA dsS5% Vimax +0 ’ dBm
Noise at line psoph. weighted — :

=19 mA n, -73 dBmp
Line loss compensation

[ =60 mA

reducible with Raga AGg, -7 -8 -9 dB
Mute suppression

=19 mA, Rg=470Q Gpute 50 - dB
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Recewmg amplifier, Fig. 3 Min. Typ. Max.
Receiving amplification range . -

IL.=19 mA Gy -9 -4 +5 dB

lL,=24mA R;=3600Q Gy 2 3. - 4 dB
Frequency response .

L 219 mA - AGg; +0.5 +1 dB
Gain change with current

=19...60 mA Agg +0.5 dB
Temperature deviation

Tamb =—10...+60°C, [ =19...60 mA Agg ; +0.5 dB
Distortion at earphone .

Vyer=1.5 Vopr Roar =200 Q. =24 mA d 2 %
Ear protection -

L2199 mA, Voey =25V, v 1 Vins
Receiving'nmse psoph. weighted ' . .

Roar =200Q, [, =19 mA, I?R 360Q m =72 —-69 dBmp
Output resistance R, . 10 Q
Line toss compensation

I_= 60 mA reducible with Ryg, AGy; -7 -8 -9 dB

Amplification of DTMF signal from
DTMF IN to RECO

=19 mA, Ry = 360Q, Mute active Gpy -85  -20 +1:5 dB
Loudspeaker amplitier, Fig. 5

Minimum line current for operatlon (DC) hmin 17 18.6 - 19.6 mA
Amplification )

1, =20 mA G, . 28 30 32 dB
Output power

R =500Q,d=6%, V,=300 mV,,, .

IL=20mA Pia 3 7 mw

=33 mA Pia 30 mwW

L2 60mA Pia 40 mwW

Output noise (input grounded) :
L =20mA n, - 100 uv

Temperature deviation .
Tamb ==10...+60 °C, [, = 20...60 mA AGy, +0.5 dB

DTMF- Amplifier, Fig. 4
I5=38.6mA, Iy =0mA, Iy =300 yA

DTMF amplification

I, 219 mA, Mutae active Gy .20 28 36 dB
/. 219...60 mA, Mute active, Rs =470Q -.Gp 23 24.5 26 dB
Input resistance . W R, 16 20 24 kQ
Temperature deviation )
Tamt ==10...60°C, [, =219...60 mA AGy +05  dB
Distortion
) IL.=24mA, V=4 dBm d 2 %
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Supply voltages, Fig. 2 . Min. Typ. Max. )

Speaker amplifier overdriven.
VSAI =100 rnVrms

Output voltage
I, =19...60 mA . Va - 1.9 10 Vv

Regulated voltage .
L =20mA, I =0.8 mA, V =0dBm Vo 3.0 3.5 3.8 v .
Tamp=-10...460°C

Supply for an electret microphone
L, =20 mA, Iy =0.3 mA, V =0dBm Vu 1.7 2.0 2.3 \
Tomb=—10...+60°C

MUTE or MUTE - Input {(Bond - Option)

MUTE-input current

I, =19 mA, Mute active, Ve =0V h . —10 -20 pA -
MUTE-input voltage L '

I, =19 mA, Mute inactive Vs 1.5 \

{L 219 mA, Mute active v; 0.7 v
MUTE input current .

. =19 mA, Mute active, V,,,,=3.5V L 100 pA
MUTE input voltage ) X -

I =19 mA, Mute inactive v, . 0.7 A

I, =19 mA, Mute active vy 1.5 ) ’ ; \

Remarks:

We guarantee component functions down to 19 mA but in most cases operation down to 7 mA is passible,
though in certain cases heavily distorted signals at line and receiver output below 18 mA current.
The value of the resistor from pin 14 (ST) to pin 4 (Vj,} should not exceed 15 kQ.

In order to avoid a feedback loop in the reception path, it is recommended to use an attenuator between
RECO (Pin 13) and SAl (Pin 17). The attenuation needed is directly correlated to the receiving gain G-

It is recommended that load at regulated voltage V|, should be switched on after start up phase, only then
proper functioning of the IC is guaranteed.

Operation for excessive levels at low line current should be avoided by an external anticlipping circuit.
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Fig. 3: Transmit and receiving amplifier and sidetone reduction
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Important equations regarding diag. 3 T -7 5 07 - ' g
Transmit and receiving amplifier
Veen =0V
Gg=20log ——
s VMIC Vmic =2 mV
Vi Voen =06V
Gr=20Iog W V=0V

L Vim = voltage at line, when muted measured with bandpass fifter
Gpute =20 log —
Mute Vim {100 Hz bandwidth)
Vimic =3 mV

Line loss compensation

Vi v =
AGg =20 iog L —20log —5- Vaic —2, mV
Ve Vuic Vaen =0V
AGA = open AGA = grounded
v, Vv, =
AGy=20log o —201log — Voen =06V
L Vi Vuic=0V
AGA = open . AGA = grounded

S .404dg Vis = Voltage at line in transmit direction when Vyyc =2 mv

CMRR =20 log
Vicm = Voltage at line in transmit direction when Vg =200 mV

Gain change with frequency

v ,
AGg =20 log V—" Vaic =2 mV, Vgey =0V
(o

~20log ——
VMIC I, = constant
1kHz 300 Hz
AG=20log — 20 log —
=20log —— —20 log ——
s Vamic Vaic
1 kHz 3400 Hz
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Galn change with current

V, v, =92 m\
AGg=201log - —~20log —L- Vmic=2mV
Vmic Vmie Veen=0V
60 mA 19 mA .
v, v, =
AGR=20log —* —20log Vaen =06V
vL VL VM!C =0V
60 mA 19 mA
Vaen=Vuic=0V
ny=20log —L G!::N MIC . .
0.775V Vi is psophometrically weigthed
Vaen =Vaic=0V
;=20 log R GEN ™ "Mic . .
0.775 VvV Vg is psophometrically weighted
T 7 )
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Fig. 5: Speaker amplifier
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Dimensions in mm
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