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DUAL TONE MULTIFREQUENCY GENERATOR

= 2.4 TO 4V SUPPLY RANGE

= VERY LOW POWER CONSUMPTION

= ON-CHIP CRYSTAL CONTROLLED OSCILLA-

TOR (fo = 4.433619 MHz) WITH INTEGRATED

FEEDBACK RESISTOR AND LOAD CAPACI-

TORS

LOW HARMONIC DISTORTION (<2 %)

FIXED PRE-EMPHASIS ON HIGH-GROUP

TONES

a FAST START-UP TIME

= LOW POWER CONSUMPTION IN STANDBY
MODE

=« MUTE OUTPUT

s ONE CONTACT PER KEY

DESCRIPTION

The M761 provides all the tone frequency pairs re-
quired for a DTMF Dialling System. Tones are ob-
tained from an inexpensive TV crystall (fo =
4.433619 MHz) followed by two independent pro-
grammable dividers. The dividing ratio is controlled
by the selected key. Keyboard format is 4 rows x 4
columns and a key is valid when a column and a row
are connected together.

Intermnal logic prevents the transmission of illegal
tones when more than one key is pressed. If no key
is selected the oscillator turns off and the linear parts
are strobed to decrease the total power consump-
tion.

As any buttomis pressed row and column inputs are
scanned internally, to identify the activated ones.
Electrically, row and column inputs are activated on
high level voltage.

Single tone output cannot be emitted by a "1" an a
row or column only. For single tone emission see
"Single tone procedure”.

A debounce output is available to indicate that akey
has been selected. D/A conversion is accomplished
by a capacitive network allowing very low power
consumption, very low distortion and an exceptional
stability of tone level against temperature variations.
The tones are mixed in a resistive network ; a unity
gain amplifier is provided to realize a two pole ac-
tive filter with only four external passive compo-
nents.
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ORDER CODE : M761EB1

The M761 can be interfaced with the speech circuit
family LS156, LS356, LS656 with MF interface avoi-
ding the need of the common spring set.

The M761 utilizes low voltage CMOS technology
and is available in 18 pin dual inine plastic
package.
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M761E

BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Voo Supply Voltage - 051t0+55 \
\ Input Voltage -031to Vpp + 05 v
Piot Power Dissipation 400 mwW
Top Operating Temperature Range ~-25t0+70 °C
Tstg Storage Temperature Range -55t0+ 125 °C
THERMAL DATA
| Rihj-amb | Thermal Resistance Junction-ambient Max 100 | °C/W |
29 L§7 SGS-THOMSON
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M761E

ELECTRICAL CHARACTERISTICS (all parameters are tested at Tamp = 25 °C)

Parameter Test Conditions Min. Typ. Max. Unit
(see note 1)
DC CHARACTERISTICS
Vpp Voltage Supply 24 3 4 Vv
Supol Voltage
upplYy lpp Operating Supply Vpp =24V 1.8 mA
Current
lppo Stand-by Supply Vppo =255V 0.3 mA
Current
Input Voltage Levels
Vin  Logical "" 80 % of Vpp + 0.3 \'
Row and (Vop-Vss)
Column Inputs (v, Logical "0" Vss 20 % of Y
- 03V |(Vop-Vss)
Cin  Input Capacitance Any 75 pF
Pin
iy High Level Input Vpp=25V VnN=25V 1 HA
Current
I Low Level Input Vpp =25V Vi =0V 1 HA
. Current
Oscillator
lon High Level Output Vpp =25V Vou=2V -100| - 500 HA
loL Low Level Output Vpp=25V VoL =05V 100 500 uA
Current
Digit. lor Low Level Output Vpp =25V VoL =1V 100 uA
Freq. Current
Outp. (open drain output)
Vo Output DC Voltage Vop =25V 200 mvV
Without Tones
Filter Vo Output DC + AC Vpp =25V (see note 2) 0.63 0.84 1.05 v
Voltage with (see fig. 1)
2 Tones
Mute lon Output Drive Current  |Vpp =25V Vou =15V [-100 UA
Output |15 Output Sink Current | Vpp =25V Vo =1V 20 pA

Notes : 1. This device has been designed to be connected to the DTMF interface of the speech circuit tamily LS 156, LS356, LS656 from which
it takes a Vpp = 2.4 V min. Therefore many parameters are tested at this value.
2. The value of DC output component at two different conditions of supply voltage, with two tones activated, can be related as

follows :
Voo
Voc = Voc i
Voo
3. The value of AC output components (VLr, Vi) at two different conditions of supply voltages can be related as follows
Vie =ViF Voo Vir = Vue Voo
oo DD

The values are measured with two tone at the output.
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M761E

ELECTRICAL CHARACTERISTICS (all parameters are tested at T, = 25 °C)

Test Conditions

Parameter (see note 1) Min. Typ. Max. Unit
AC CHARACTERISTICS
Rr  Feedback Oscillator 1.5 45 MQ
Resistance
i . . F
Oscillator C :nput Capacitance 9.5 10.5 p
0 Vpp
Co Output Capacitance 10.5 1.5 pF
o VDD
Zo1 Output Dynamic Vop =25V 10 KQ
Mixer Impedance with
2 Tones
Zo2 Output Dynamic Vpp =25V 25 KQ
Filter Impedance with
2 Tones
A F Max. Output Tone At Crystal Frequency
F Derivation from f =4.433619 MHZ
Standard
R1 697 Hz +05 %
R2 770 Hz -02 %
R3 852 Hz +05 %
R4 941 Hz -06 %
C1 1209 Hz +06 %
C2 1336 Hz -04 %
C3 1477 Hz -03 %
C4 1633 Hz + 14 %
VLr Low Frequency Tones | Vpp =25V (see note 3) 124 148 mVpe
Amplitude at Filter Out (see fig. 2)
Vur High Frequency Tones | Vpp =25V (see note 3) 157 187 mVpp
Amplitude at Filter Out (see fig. 2)
Tone Pre-emphasis 1.25 2 2.75 dB
Characteristics
Unwanted Frequency
Components
at f = 3.4 KHz - 33 dBm
at f =50 KHz - 80 dBm
Total Harminic Vpp =25V 5 Y%
Distortion for
a Single Frequency
ts  Start-up Time Vpp + 25V 3 5 ms
(see fig. 4) (see fig. 5)
tr  Supply Voltage Rise Vpp =25V 250 ms
Time
Notes : 1. Thisdevice has been designed to be connected to the DTMF interface of the speech circuitfamily LS156, LS356, LS656 from which

it takes a Voo = 2.4 V min. Therefore many parameters are tested at this value.

2. The value of DC output component at two different conditions of supply voltage, with two tones activated, can be related as
follows :

3. The value of AC output components (Vir, Vi) at two different conditions of supply voltages can be related as follows :

ViF=Vir

Voo
Voo

Voc = Voo

Voo
Voo

Voo

Vir = Vir —

Voo

The values are measured with two tone at the output.
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M761E

FUNCTIONAL DESCRIPTION

OSCILLATOR (OSC. IN - OSC. OUT)

The oscillator circuit has been designed to work
with a4.433619 MHz crystal ensuring both fast start-
up time and low current consumption.

When Vbp is applied and a key is activated two in-
verters are paralleled (see fig. below) to decrease
the total row resistance.

After oscillations have started one of the two buffers

is switched off and the current consumption is redu-
ced to 2/3 of the initial value.

Feedback resistance and load capacitances are in-
tegrated on the chip ensuring good temperature per-
formance.

When the device is supplied but no key is activated,
the oscillator is in the stand-by mode to minimize po-
wer consumption.

NSCIN

THREE STATE
INPUT

0sc.out

5-3800

KEYBOARD INPUTS
(Ct, C2,C3,C4 - R1, R2, R3, R4)

Each keyboard input has an internal protection cir-
cuit ; when a button is pressed, the oscillator starts

MIXER OUTPUT

The two reconstructed sine waves are buffered then
mixed in a resistive array network that also restores
the DC output level.

and dynamic scanning of keyboard is realised.
This allows to the detection of which button has
been pressed.
When two or more column or row inputs are activa- DIGITAL
ted no tone is generated. FREQUENCY
| | | I ouTPUT
DIGITAL FREQUENCY OUTPUT '
This output is intended for testing only ; when a sin- 5-3806
gle tone is activated, at this output is available a di-
gital signal whose frequency is 16 times the selected
output tone frequency. This output is an open col-
lector N-channel transistor.
Voo Voo
LF.ANALOGUE HF ANALOGUE
INPUT INPUT
20K0 0KO 10K 20K
NS,
LSy SGS-THOMSON S8
Y/ wicrosECTRONICS
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M761E

FILTER (Filter Input, Filter Output)

A unity gain amplifier is available to realize a two
pole active filter (see fig. below). The output of this
amplifier is held low until tones are valid, it than rises
toabout 0.85 VatVpp=25V.

Tones are superimposed on this DC.

The output DC component is very precise and sta-
ble to allow DC coupling with the LS156 speech cir-
cuit with MF interface.

The output dynamic impedance of the filter is about
2.5 KQ.

Voo

15KQ

S-3805

The following equivalent circuit should be applied
during filter design :

The following values are suggested :

R1 =56 KQ+2 %
R2=33KQ+2 %
C1=22nF+10%
C2=056nF+10%

MUTE OUTPUT

Mute output becomes active when a key is activa:
ted eliminating keyboard bounces and remains ac-
tive for all the duration of tone transmission.

If the key is released before the oscillator produces
the correct control signals, mute output is disabled

SINGLE TONE PROCEDURE
This is accomplished through the following steps :

1) Activate simultaneously R1, R4, C1, C4 inputs
appling logic 1'S. This implies the use of logic ie-
vel sources. The single contact keyboard does
not allow this procedure.

2) The device enters the "test mode" Now any sin:
gle row or column frequency (or both) can be
activated at output applying logic "1" to corres:
pondant input (inputs).

3) To get out from "test mode" reply R1, R4, C1, C4
activation or power off/power on.

i

R2 FILTERINPUT p5uq

MIXER
OuTPUT

FILTER
ouTPUT

5-38°2n

It is evident that R1 and R2 should be kept high to
avoid undue influence of Mixer and Filter output im-
pedances.

i Ly ses™
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M761E

Figure 1 : DC + AC Out Level Measurement Test Set.
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This measurement is performed with both row and column tones at output.

Figure 2 : Out Tone Level Measurement Test Set.
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This measurement is performed with both row and column tones at output.
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M761E

Figure 3 : THD Measurement Test Set.
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High pass filters characteristics : F1 :fo= 1400 Hz 100 dB/dec
F2 :fo =2500 Hz 100 dB/dec

THD measurement is made by sensing the level of harmonic components after suppression of the fundamental.
Two different high pass filters are used for low and high frequency tones.

Figure 4 : Start-up time Measurement Test Set. Figure 5 : Start-up time Definition.
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TYPICAL APPLICATIONS

Figure 6 : M761 application circuit with electronic speech circuit.
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