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Hybrid MF Generator
with Digital Frequency
Synthesizer

DESCRIPTION

This hybrid microcircuit comprises a proprietary
CMOS digital frequency synthesizer and hybrid
digital to analog conversion and filtering. An inex-
pensive crystal reference generates the 18 frequen-
cies required for MF inter-office signalling. Ineach
signalling format, six frequencies are combinedin
pairs fo provide the 15 tone combinations.

Designed for ease of interfacing, with four-bit code
selection of fone pairs in a signalling format, and
two-bit code which provides format selection and
on/off control. Starting sine waves at 0° phase
assures control of harmonic content.

Selection of the appropriate tone pair code and
signalling format generates divider ratios fo obtain
the two audio tones from the 2.976MHz reference
oscillator. D/A conversion is achieved by a stairstep
waveform with levels accurate to within 1% of
ideal. The operational amplifier combines the
oufputs of the two tones generated. The resuliant
fone is exceptiondlly free of harmonics, and those
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present are attenuated by a lowpass filter.

The frequency stability of this type generator is
such that no adjustments are needed fo mest the
accuracy requirements of MF sighalling.

FEATURES

e Generates MFR1, R2 forward & R2 backward
tone combinations

e Auxiliary tones: 425Hz, 500Hz, 350/440Hz -

« Digital frequency synthesizer for stability and
accuracy

¢ Low harmonic content

o Low twist

¢ Exceeds CCITT Specifications

¢ One external component. 2.976 MHz crystal

¢ Low power (less than 60MW)

¢ Single supply: +51o +12Vdc
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NOTE: DOTTED EINES SHOW REQUIRED EXTERNAL CONNECTIONS
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Pin Descripfion

PIN-OUT DRAWING TONE PAIRS
FORMAT CONTROL {FS1F52)
(S4 |€S3{CS2{CS1]00 01 10 11
[ ]est OSC.IN [24] 010] 0] o0 |DC| 500/DC | 350/440 | 425/DC
[2]cs2 osc.our [23] 01001 [DC] 700/900 |1380/1500 | 540/660
[3]css Fs1[22] 0 ]0 ] 1] o0[DC| 700/1100 | 1380/1620 [ 540/780
[Z]csa Fs2 [21] 010 [ 1] 1 [bC| 900/1100 | 1500/1620 | 660/780
AMS 011 |00 [pcli500/1700 | 1860/1980 | 1020/1140
[5vss 3501 F1]20] 0] 1[0 1 [DC|[1100/1300 | 1620/1740 | 780/900
[6nc F2[1e] 0 | 1 [ 1] 0 [DC| 700/1300 | 1380/1740 | 540/900
[Z1vop a1[18] 01 1] 1 {1 [bc| 900/1300 | 1500/1740 | 660/900
[slnc a2[17] 1 10] 0] 0 [DC|1300/1700 | 1740/1980 | 900/1140
[5]enp ‘ ME 18] 1 10]0 {1 [DC]1100/1700 | 1620/1980 { 780/1140
: 110 [ 110 |DC| 700/1700 | 1380/1980 | 540/1140
[o]ne Ne [15] 1 [0 | 1 | 1 [pc| 200/1700]1500/1980 | 660/1140
[ ne NC 14] 111 [0 ] 0 [DC|1300/1500 | 1740/1860 | 900/1020
[2}out ne [13] 1 ] 1[0 ] 1 [DC|1100/1500 |1620/1860 | 780/1020
) 1 ] 1] 1] 0 [DC| 700/1500 | 1380/1860 | 540/1020
1} 1 [ 111 |Dc| 900/1500 | 1500/1860 | 660/1020
PN | NAME DESCRIPTION
7 VDD The positive supply pin.
5 Vsg The negative supply pin.
12 TONEOUT | Analog output of final filter providing selected tone combination.
24 OSCIN Connections for external 2.976 MHz crystal. -
23 OSCOUT | Extemal oscillator may be connected to OSCIN. Frequency accuracy of
external crystal or oscillator is reflected in accuracy of generated tones.
1 C3H Code Select Pins. The four bit code present at these pins determines
2 CS2 the tone pair present at TONEOUT. The table above lists conesponding
3 CS3 fone pairs and four bit codes.
4 Cs4
22 FS4 Format Select Pins. The state of these two pins determines which signolihg
21 FS2 format will be generated. When both FS1 and FS2 are low, no tone is
generated, thus providing the on/off control for the tone generator.
See Table above.
6, 8,10, NC These pins are to be left unconnected.
11,13,14,15
Q GND Connect to analog ground reference.
16,17 MFE G2 These pins must be connected together.
18,19, 20 G1,F2,F1 | These pins must be connected together.
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NOTE: Please refer to this Insert for the cormrect Information regarding "Tone Pairs*
on the second page of this data sheet.

TONE PAIRS

x

‘ Ccs4| Cs3| cs2 |[cs1| 00 10 01
o| o| o] o] DC| 500/DC 350/440 425/DC
o| o[ o] 1] oc| 700/900 1380/1500 540/660
o| o/l 1| 0] pc| 7001100 1380/1620 540/780
o| o] 1} 1| bc| 900/1100 1500/1620 660/780
0o 1 o| o| bc |1500/1700 1860/1980 1020/1140
0| 1 o| 1| DC |1100/1300 1620/1740 780/900
o] 1 1| 0| bC | 700/1300 1380/1740 540/900
0| 1 1] 1| DC | 900/1300 1500/1740 660/900
1{0 0| 0] DC |1300/1700 1740/1980 900/1140
110 o| 1| DC |1100/1700 1620/1980 780/1140
1|1 o 1| o] pc | 700/1700 1380/1980 540/1140
110 1] 1| DC | 900/1700 1500/1980 660/1140
1 1 o| ol pc|1300/1500 | = 1740/1850 * 900/1020
1|1 o| 1| DC|1100/1500 1620/1860 780/1020
11 1| 0{ DC| 700/1500 1380/1840 540/1020
1] 1 1| 1| DC | 900/1500 ~1500/1860 660/1020
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Electrical Characteristics

ABSOLUTE MAXIMUM RATINGS

(all voltages referred to Vgg) Operation above absolute maximum
ratings may permanently damage device.

Supply Voltage +13Volts
Operating Temperature 0°C to 70°C ambient
Storage Temperature 65°C fo 150°C

Power Dissipation af Tp = 256°C 750 mwW

derate above T = 25°C ot 10 mwy/°C

Digital Input Voliage Vgg—.bVioVpp +.5V
DC Current info any Digital Input 10ma

Lead Temperature 300°C

(soldering, 10 sec.)

AC CHARACTERISTICS 0° <Tp =< 70°C; Vpp = +12V; Vg5 = OV

sYmM | PARAMETER MIN. MAX. | UNITS
DD Supply Current 10.0 mA
AF Frequency Deviation R4 -4 +4 % of FQ
R2 =27 +2.7 Hz
VH/VL Twist R4 _ +5 dB
R2 +1 dB
Harmonic |  Wide Band =34 dB
Distortion below 3400 Hz ~37 dB
VouTt Output perTone VbD=12V -05 +05 dBm
VD=6V -6.25 -5.75 dBm
Ton/off Turm on or Tum 1.0 ms
off delay
VouT Tone off - -80 dBm

DC CHARACTERISTICS 0° < 1A < 70°C; Vottages referred fo Vs

SYM ~ PARAMETER , | MING MAX UNITS .
VDD Supply Voltage 475 B 126 Vdfs
VIL Digital Input Low Level 2VDD Volts
VIH Digital Input High Level 8VDD Volts -
Rout Output Resistance Tone Out 10 Ohms
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For more information confact:

Information furnished by Aptek Microsystems is believed to be accurate
and refiable. However, no responsibility is assumed by Aptek Microsystems
for its use, nor for any infringements of patenis or other rights of third
parties which may result fromits use. No license Is granted by implication
or otherwise under any patent or patent rights of Aptek Microsystems.
Aptek Microsystems reserves the right to make changes at any time and
without notice.
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