Signetics TEA1075
DIMF Generator for Telephone
Dialing
Product Specification

Linear Products

DESCRIPTION FEATURES PIN CONFIGURATION

This integrated circuit is a dual-tone e Two-wire connection between N Package
multi-frequency (DTMF) generator with dial and speech parts allowed

line interface for use in pushbutton tele- ¢ wide operating iine current and v 0 58] v,
phone sets containing an electronic temperature range Fo [Z] 7] ve
speech circuit or a conventional hybrid .

transformer. The IC contains a t¥nute * Operah.ng voitage down to 1.7V Rowz [ el cots
switch handling the full iine current, °® NO Individual tone level Rows [4] [15] coLs
which allows two-wire connection be- adjustment required MuTE [5] 15} coL2
tween dial and speech parts. The logic ® Few external components 2 [E] 73 coLt
inputs can be operated with a single required rows [T] 2] osc
contact keyboard or viaw All mute functions on-chip Row [E] il NS
with a microcomputer.(1°L. technolo: Common inputs for keyboard and

allows digital and analog functions to be microcomputer qu ol oae
implemented on the same chip. The line o Temperature and line current TOP VIEW
interface incorporates a filter amplifier, independent signal leveis PIN NO. SYMBOL DESCRIPTION "

an output stage and a voltage stabilizer
all of which are switched off when the
speech circuit is connected to the line.
The tone generator is supplied by a
temperature compensated current stabi-
lizer and is to be driven by a 3.58MHz * Single tone generation possibility

VN Negative line voltage
Fo Filter
ROW2  Row input 770 Hz/BCD input

® All pins protected against ;
electrostatic discharges 3

® On-chip output stage and line 2 NS ow input B52 Hz/BCD input
reguhtor 6 Z Impedance setting terminal

7 RAOW4  Row input 941 Hz/BCD input

8 ROW1 Row input 697 Hz/BCD input

9

10

crystal Fi Filter input
§ DAC DTMF levet setti
. APPLICATIONS 1 NS Noise ,;’,"pp,a,sb’,‘?inpm
The logic inputs contain an interface e Push button telephone set }g g‘ &fifﬂ'l:‘lrt‘or mu:MH /o input
. . . i n| r4 n|
circuit to guarantee well-defined states Hybrid telephone set 14  COL2  Column input 1336Hz/mute input
15 COL4  Column input 1633Hz/mute input
of the keyboard. 16  COL3 couﬁmﬁ i::::l‘ 1477H:I’ennu:le' input
17 Vs Voltage stabilizer filter
18 Vi Positive line voltage
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE
18-Pin Plastic DIP (SOT-102HE) -25°C to +70°C TEA1075PN
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER RATING UNIT
lec Supply current 150 mA
Ig Surge current (tp < 250us) 1000 mA
Ta Operating ambient temperature range -25 to +70 °C
Tsta Storage temperature range -65 to +150 °C
) (VN-0.3) to
V) Voltage on any pin (VL +0.3) v
VL-N Line voltage 10 v
Pp Power dissipation 750 mw
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DC AND AC ELECTRICAL CHARACTERISTICS T =25°C; I = 15mA; f = 1kHz, unless otherwise specified. See also

Figure 12.
LIMITS
SYMBOL DESCRIPTION UNIT
Min Typ ] Max
Supply
Line voltage DC (operating mode)
\' IL= 15mA 3.3 \
VL IL= SO0mA 3.7 \
'/ I = 120mA 45 v
\/% Line voltage DC (standby mode) -6.5 v
Tc Temperature coefficient -8 mv/°C
I Line current range 10 120 mA
Transmitter output stage
Dynamic resistance setting range
R Pin 6 open 900 Q
R Pin 6 connected to Vy 600 Q
AZg Variation over line current R, = 6002 100 2
AT Gain TBD dB
Balance return loss from 300 up to 3400Hz
BRL at 6002 20 dB
BRL at 90082 (C_ = 30nF) 20 dB
Total harmonic distortion with respect
dror to total output level (second-order filter) —40 -25 dB
DTMF generator
Afp Dividing error crystal frequency = 3.579545MHz -0.31 -0.1 %
Tone output leve! (adjustable)
IL>10mA
Vie Lower tones -1 -8 dBm
VHe Higher tones -9 -6 dBm
IL>12mA
Ve Lower tones -11 -6 dBm
VHG Higher tones -9 -4 dBm
AVp Tolerance on output level over temp. and current range -2 2 dB
Pre-emphasis higher tones/lower tones
AVhg over temp. and current range 1 2 3 a8
ty Tone delay after key actuation 5 ms
ten Switch bounce elimination 2 ms
Mute
Imss Mute output sink current (no key pressed) 120 mA
VMT(sat) Saturation voltage (Iys = 75mA) 150 500 mv
VmT Maximum volitage (voltage set by speech part) 10 v
IsTB Standby current (V| = 4.5V) 2 25 mA
tp Switch delay after key release 10 HS
Rm Resistance 10 k2
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DC AND AC ELECTRICAL CHARACTERISTICS (Continued) Ta=25°C; I, = 15mA; f = 1kHz, unless otherwise
specified. See also Figure 12.

LIMITS
SYMBOL DESCRIPTION UNIT
Min ’ Typ l Max
Keyboard inputs (microcomputer inputs)
RkorF Contact off resistance 300 k2
Rkon Contact on resistance 10 kQ
Lower frequency inputs (ROW1, 2, 3, 4)
ViL voltage LOW 1.1 \
Vin voltage HIGH 1.5 \
o current (DC) at V). dial mode 30 MA
Higher frequency inputs (COL1, 2, 3, 4)
ViL voltage LOW 0.5 Y
Vin voltage HIGH 0.9 \
liHD current (DC) at V| dial mode 30 uA

FUNCTIONAL DESCRIPTION

Voltage Regulator

The voltage regulator switches on as a key-
board button is pressed. It regulates the
voltage drop across the IC to a nominal level
of 3.3V, shunting excess line current to main-
tain a working current of 8mA within the chip.
The voltage regulator switches off voltage
level when the keyboard switch is released.

The capacitor connected to input Vg provides
a low-pass filter function to avoid influence of
audio signals on the line. For a short period
during switch-on time the capacitor is directly
connected to the line to reduce overshoot
voltages to only 1V above the voltage set by
the regulator.

In order to adapt the nominal DC level to the
level as set by the speech circuit, a resistor
can be connected either between V| and Vg
or between Vi and Vg. This will decrease or
increase the level respectively. During the
time the device is in the stand-by mode the
voltage stabilizer circuit will conduct again as
the DC line voltage set by the speech part
achieves 6.0V. Part of the line current then
will flow through this stabilizer.

Active Output Stage

The transmitter amplifier consists of a voltage
to current converter with a class-A output
stage. The circuit acts as a dynamic resis-
tance (R,) because of the feedback from the
line to the input. This impedance can be set
by output Z, at Pin 6:

Rg = 90082 if Pin 6 is left open

Ra = 600£2 if Pin 6 is connected to Vy (Pin 1).
The impedance is extremely high as long as
no key is depressed (standby mode).

Speech Muting

Figure 1 shows the connection of the dial
circuit with a speech circuit TEA1060/61. All
mute functions are performed by internal
switches. Pressing any keyboard pushbutton
switches the TEA1075 to operating mode and
isolates the speech circuit from the line.

The line adaption then is taken over by the

dial circuit which causes:

® line voltage to be set by the voltage
regulator TEA1075

® impedance to be set by the active
output stage TEA1075

@ audio output stage to be connected to
the line for DTMF tone transmission.

During the standby mode (no key pressed)
the voltage on the line is set by the speech
circuit. The minimum DC operating voltage of
the dial circuit for guaranteed detection of
push button operation on the keyboard is
2.5V. The impedance is approximately 10k$2
and the current consumption 2mA. The
standby current is used for the logic part as
well as driving current for the internal mute
switch which can switch the full line current
available.

OSC and DTMF Generator

The crystal oscillator frequency (3.579
545MHz) is divided by a factor of nine to give
the clock frequency. A maximum division
error of 0.31% is achieved in the TEA1075;
CCITT recommendations are that tones
should be within 1.5% of the specified fre-
quencies.

A bias resistor of 1 to 4.7M2 must be
connected between the oscillator input and
Vce. An external frequency generator can be
connected instead of a crystal (Figure 3).

The output from the dividers for the higher
and the lower frequency tones are symmetri-
cal square wave pulses which contain consid-

LINE

Vi Vi

:> TEAWTS TEA60 ﬂ
TEA081

Y 8¢
vy | MUTE Va

Figure 1. Muting System
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Figure 2. Quartz Crystal Oscillator
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Figure 3. External Frequency Generator

Deviation of ROW and COLUMN
Frequencies

FREQ. | DEVIATION | REAL
(Hz) (%) (Hz)
ROW1 | 697 ~0.24 | 69533
ROW2 | 770 -0.28 | 767.81
ROW3 | 852 -025 | 849.84
ROW4 | 941 -0.31 938.04
FREQ. | DEVIATION | REAL
(Hz) (%) (Hz)
coLt | 1209 -0.31 120523
coLz | 1337 -0.10 |1334.66
COL3 | 1477 -0.27 |1473.06
CoL4 | 1633 -0.18  |1630.03

erable odd-numbered harmonics. The lower-
order odd-numbered harmonics (11th and
less) are eliminated by synthesizing the tone
frequencies as crude stepped sine wave

approximations. Each half-cycle of the tone
waveform comprises seven discrete ampli-
tudes for the lower frequency tone and nine
for the higher frequency tone. Each amplitude
increment is generated by switching on and
off an individual current source for the dura-
tion of each step of the sine wave. The
frequency of the tones is varied by changing
the duration of each step. This circuit allows
the connection of a first-or second-order
filter, depending on the distortion require-
ments (see filter and DTFM level).

Filter and DTMF Level

The output current from the DAC causes a
voltage drop across Ry s at Pin 10. At this
point the signal path is broken to allow
insertion of filter components in series with
the ampilifier input at Pin 9. The output of this
amplifier is brought out to Pin 2 to allow
connection of filter components in the feed-
back path to provide additional attenuation of
the higher-order odd harmonics of the tone
frequencies.

The output amplitude of the tones is directly
proportional to the value of Ry.g and can
therefore be adjusted to meet specific re-
quirements. Figure 4 shows the output level
as a function of Ry g and Ry =600Q2. If
Ra = 90082, Ry s must be divided by 1.25.

When Ry is selected for the required tone
level (Cgp) can be calculated to avoid too
much influence of the filter characteristic on
the pre-emphasis parameter), the time con-
stant for a single pole filter is:

RrLs*Cr = 26us (see Figure 14).

If higher attenuation is required, a second-
order filter can be applied. The time constant
for such is:
Rt s*Cro = Rrs*Cr = 46us (see Figure
13).

Keyboard Inputs

Inputs for the logic control are compatible

with different types of keyboards. Using a

keyboard, tone combinations are generated:

® by connecting one of the row inputs to
one of the column inputs by means of
a single switch of the matrix, or

® by applying a dual contact keyboard
having its common row contact tied to
VN and the common column contact via
68ku to V.

Single tones can be generated by connecting
a row input to Vy (Pin 1) or one of the column
inputs to V| (Pin 18) through a 68kS2 resistor.

An anti-bounce circuit eliminates switch
bounce.

Microcomputer Mode

The inputs for the keyboard connections can
be used for direct connection to a microcom-
puter. If the column inputs are interconnected
and made 'HIGH' (> 1V or Icp = 30uA) the
row inputs are changed to another mode,
allowing the circuit to be driven by 4-bit data
plus an enable signal. In this mode, it is
possible to connect a separate mute enable
signal on inputs COL1, 2 and 4 and a tone
enable input on COL3.
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Figure 4. DTMF Leve! Selection
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A é Vi
i Loaic ¢+— waic
sk Sk
coL, —— ROW,
™ N
10072208 LDO72308
Figure 5. Configuration of Column Figure 6. c°?,t'°:{:"°" of Row
Inputs P
TRUTH TABLE MICROCOMPUTER MODE
ROW COLUMN
T°H"ES SYMBOL MUTE!
1 2 3 4 1,24 3 (Hz)
H H H H L L off
X X X X H L on
H H H H H H 697/1209 1 on
H H H L H H 697/1336 2 on
H H L H H H 697/1477 3 on
H H L L H H 697/1633 A on
H L H H H H 770/1209 4 on
H L H L H H 770/1336 5 on
H L L H H H 770/1477 6 on
H L L L H H 770/1633 B on
L H H H H H 852/1209 7 on
L H H L H H 852/1336 8 on
L H L H H H 852/1477 9 on
L H L L H H 852/1633 C on
L L H H H H 941/1209 * on
L L H L H H 941/1336 1] on
L L L H H H 941/1477 # on
L L L L H H 941/1633 D on
NOTE:

1. Mute "on'* = switch open.
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Figure 7. Waveform Tones 697/1336Hz (Dialing Number 2)
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Figure 8. Microcomputer Mode; Figure 9. Tone/Speech Waveform
All Column Inputs Interconnected In Circult Diagram (Figure 8)

ROW1,
ROW2, } C
1ot ROWA "%‘.',""’ X X X X
1oz ROW2 ROW4
i coL1
1103 ROW3 coL2
o = N
1104
COMPUTER TeAwrs
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106 coLt coLs / \ / \
coLz
ENABLE
1os coLs UNE
coLe SIGNAL
SPEECH DTMF SILENCE DTMF SiL  SPEECH
LD072508 WF184208
Figure 10. Micr P Mode; Coll p Figure 11. Tone/Speech Waveform
COL1, 2 and 4 Interconnected in Circult Diagram (Figure 10)
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Figure 12. Test Circuit Measuring Amplifier Voltage Gain (A7 ) Frequencies and Tone Output Levels of the Generator
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Figure 14. Application Diagram TEA1075 Using a Single Pole Filter
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