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CTCSS Encoder

Features/Applications
o 40 CTCSS Frequencies
0 Field Programmable Tone Encoder
0 Xtal Frequency Stability
0 Low Distortion Sinewave Output
0 Low Power 5 volt CMOS
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Applications
0 CTCSS Encode Applications
0 Repeater Access Control
0 Mobile or Hand Held Radio

Squelch Control
0 Low Frequency Tone

0 Surface Mount or DIL Package Generation
Style
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Fig. 7 Internal Block Diagram

Brief Description
The FX315 is a monolithic CMOS integrated
circuit tone encoder for subvaudio tone
squelch systems. The tone frequencies are
derived from an input reference frequency
and an on—chip inverter is provided to drive
an external crystal circuit.

Tone selection is by a logic code at the
00— D5 programming inputs and two control
inputs allow either a logic '1’ or logic ‘0' to
enable the device. A low distortion Sinewave
is generated at the Tx Tone Output when the
FX315 is activated. The emitter follower
output stage can source 1mW directly into a
600 Ohm load.
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Application Notes

Nominal1 FX315 Nominal1 a15 e'
Freq. 1 Freq. 1'l1 i Programmable Inputs Freq. Freq. f1I l Programmable Inputs
(Hz) 1 (Hz) 3101114) oo 01 02 oz 0‘ D, 1 (H2) (H2) 310191.): on 01 oz 03 D4 05
37.0 1 37.03 +0.10 1 1 1 1 1 1 131.3 ' 131.37 -0.10 1 0 0 1 0 0
39.3 1 39.37 +0.10 1 0 0 1 1 1 133.5 133.39 +0.14 0 0 0 1 1 0
71.9 . 71.34 0.03 1 1 1 1 1 0 . 141.3 141.43 . +0.13 1 0 0 0 1 0 0
74.4 1 74.33 10.10 1 0 1 1 1 1 1 1 143.2 145.93 §- -0.13 1 1 1 1 0 1 0
77.0 73.99 -0.02 ? 1 1 1 1 0 0 1 151.4 § 151.45 . +0.03 1 1 1 1 0 0 0
79.7 1 79.35 -0.03 1 0 1 1 1 1 1 153.7 1 153.59 ' 0.07 ' 0 1 1 0 1 0
32.5 ! 32.50 0.0 0 1 1 1 1 0 1 132.2 ' 132.10 . 003 0 1 1 0 0 0
35.4 35.34 -0.07 0 0 1 1 1 1 137.9 133.01 1 +0.07 1 1 0 1 0 1 0
33.5 1 33.32 1 +0.14 0 1 1 1 0 0 173.3 173.43 1 -0.21 : 1 0 1 0 0 0
91.5 91.33 2 -0.13 1 1 0 1 1 1 179.9 130.21 1 +0.17 1 0 0 1 0 1 0
94.3 94.33 +0.03 I 1 0 1 1 1 0 133.2 133.43 +0.14 1 0 0 1 0 0 0
97.4 97.43 +0.03 1 0 1 0 1 1 1 192.3 193.13 ' +0.19 1 1 1 0 0 1 0
100.0 99.37 013‘ 1 0 1 1 0 0 203.5 202.33 1 -0.31 1 1 0 0 0 0
103.5 103.39 -0.11 0 0 1 1 1 0 203.5 203.73 +0.14 1 0 0 0 1 1 1
107.2 107.17 -0.03 0 0 1 1 0 0 210.7 1 210.34 +0.07 . 0 1 0 0 1 0
110.9 110.35 -0.04 1 1 0 1 1 0 1 213.1 217.93 -0.07 0 1 0 0 0 0
114.3 114.30 0.0 1 1 0 1 0 0 225.7 1 225.53 1 0.05 1 0 0 0 1 0
113.3 113.30 . -0.17 I 0 1 0 1 1 0 1 233.3 233.75 +0.07 1 0 0 0 0 0
123.0 1 123.12 1 +0.10? 0 1 0 1 0 0 1 241.3 1 242.54 i +0.31 0 0 0 0 1 0
127.3 1 127.50 1 +0.13 1 1 0 0 1 1 0 250.3 1 250.03 i +0.10 I 0 0 0 0 0 0
Test 1 4032 1 0.0 1 1 1 0 O 1 1 1 1 1 1

Table1 Code Programming Logic “1": VDO Logic “0”: V55 Xi‘al Frequency (X1) = 1.0MH2

General Notes
The FX315 is dedicated to continuous tone controlled squelch systems lCTCSSl in radio
applications. It can however, be used wherever encoding of low frequency tones is required such
as intercoms, door entry systems or industrial applications.

The performance of a CTCSS system can be degraded if Speech frequencies in the signalling
spectrum are not removed prior to transmission. This can be achieved by filtering the microphone
signals to attenuate frequencies below 250Hz. Figure 2 illustrates adding the Tx Tone Output to the
filtered microphone signals prior to modulation.

The FX315 requires a clock of lMHz which is internally converted to logic level square waves.
Consideration should therefore be given to possible interference problems with RF or IF circuitry
caused by lMHz or its harmonics (Fig. 3). A decoupling capacitor (C1) should be used to smooth the
supply rails. This will reduce the level of superimposed noise on the supply caused by internal
switching transients {particularly at 1MHz and fol.





Package Outlines
The FX315 is available in the package styles outlined
below. Mechanical package diagrams and
specifications are detailed below.
Pin 1 identification marking is shown on the relevant
diagram and pins on all package styles number
anti-clockwise when viewed from the top.

Handling Precautions
The FX315 is a CMOS LSI circuit which includes input
protection. However precautions should be taken to
prevent static discharges which may cause damage.

CML does not assume any responsibility for the use of any circuitry described. No circuit patent licences are implied
and CML reserves the right at any time without notice to change the said circuitry.

FX315P2 14-pin plastic DIL

FX315LG 24-pin quad plastic encapsulated
bent and cropped (L1)

Ordering Information
FX315LG 24-pin encapsulated bent and

cropped (L1)
FX315P2 14-pin plastic DIL
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A & B are reference datums and do not
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Angles in degrees

A & B are reference datums and do not
include mold deflash or protrusions



CML Product Data

In the process of creating a more global image, the three standard product semiconductor
companies of CML Microsystems Plc (Consumer Microcircuits Limited (UK), MX-COM, Inc
(USA) and CML Microcircuits (Singapore) Pte Ltd) have undergone name changes and, whilst
maintaining their separate new names (CML Microcircuits (UK) Ltd, CML Microcircuits (USA)
Inc and CML Microcircuits (Singapore) Pte Ltd), now operate under the single title CML Micro-
circuits.
These companies are all 100% owned operating companies of the CML Microsystems Plc
Group and these changes are purely changes of name and do not change any underlying legal
entities and hence will have no effect on any agreements or contacts currently in force.

CML Microcircuits Product Prefix Codes
Until the latter part of 1996, the differentiator between products manufactured and sold from
MXCOM, Inc. and Consumer Microcircuits Limited were denoted by the prefixes MX and FX
respectively. These products use the same silicon etc. and today still carry the same prefixes.
In the latter part of 1996, both companies adopted the common prefix: CMX.

This notification is relevant product information to which it is attached.

Company contact information is as below:

CML Microcircuits

(UK)Ltd

COMMUNICATION SEMICONDUCTORS

CML Microcircuits

COMMUNICATION SEMICONDUCTORS

CML Microcircuits

(Singapore)PteLtd

COMMUNICATION SEMICONDUCTORS

CML Microcircuits

(USA) Inc.

COMMUNICATION SEMICONDUCTORS

Oval Park, Langford, Maldon,
Essex, CM9 6WG, England
Tel: +44 (0)1621 875500
Fax: +44 (0)1621 875600
uk.sales@cmlmicro.com
www.cmlmicro.com

4800 Bethania Station Road,
Winston-Salem, NC 27105, USA
Tel: +1 336 744 5050,

0800 638 5577
Fax: +1 336 744 5054
us.sales@cmlmicro.com
www.cmlmicro.com

No 2 Kallang Pudding Road, 09-05/
06 Mactech Industrial Building,
Singapore 349307
Tel: +65 7450426
Fax: +65 7452917
sg.sales@cmlmicro.com
www.cmlmicro.com

D/CML (D)/1 February 2002
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