DCS-23 INSTRUCTION SHEET
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51-6805
48-2951
51-0064
48-4200
48-7002
48-0056
48-3835
19-1066
19-6826
19-1056

22-1040

22-1030
22-4720

22-3320
22-1510

22-2200
06-2226
06-3626

DESCRIPTION
CMOS Microprocessor

LP2951CM Low Dropout 5V Regulator
TLO64CD Quad OP Amp (SGS only)

MMBTA42LT1 NPN H.V. Transistor
2N7002LT1 TMOS FET Transistor
BCX56 NPN SOT-89 Transistor
3.579 MHz Crystal

10uf-16V Chip Tant. Capacitor
6.8uf-4V Chip Tant. Capacitor
1uf-20V Chip Tant. Capacitor

Auf X7R 1206 Chip Capacitor

.01uf X7R 0805 Chip Capacitor
4700pf X7R 0805 Chip Capacitor

3300pf X7R 0805 Chip Capacitor
150pf NPO 0805 Chip Capacitor

22pf NPO 0805 Chip Capacitor
2.2K 5% 0805 Chip Resistor
3.6K 5% 0805 Chip Resistor
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PARTS LIST

PRICE DESIG. CSINO
15.50 ea. R22,R28, 06-6826
2.85ea. R29
1.35ea. R1,R2, 06-1036
.28 ea. R4,R7
1.02 ea. R14 06-3336
.80 ea. R3,R8, 06-4736
1.80 ea. R24-R27
.87 ea. R6,R19 06-1546
B4 ea. R18,R30 06-2446
.78 ea. R9,R10, 06-3046
R11,R12
25ea. R17 06-3946
R13 06-8246
.25ea. R5,R16 06-2756
.25ea. R20 18-4720
ANt 51-1215
25ea. J1 09-8717
25ea. 01-1023
84-1055
.25ea. 68-2082
.10 ea. 75-1002
.10 ea. 56-1001

2 anev
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ocs
' CODE SELECT
JUMPERS

P 10 TRANSMIT OATA POLARITY
JP 11 RECEIVE DATA POLAARITY
JP 12 MUTE POLARITY

DESCRIPTION PRICE
6.8K 5% 0805 Chip Resistor .10 ea.
10K 5% 0805 Chip Resistor .10 ea.
33K 5% 0805 Chip Resistor .10ea.
47K 5% 0805 Chip Resistor 10 ea.
150K 5% 0805 Chip Resistor .10ea.
240K 5% 0805 Chip Resistor .10 ea.
300K 5% 0805 Chip Resistor .10 ea.
390K 5% 0805 Chip Resistor .10 ea.
820K 5% 0805 Chip Resistor .10 ea.
2.7Meg 5% 0805 Chip Resistor .10 ea.
5K 3MM Chip Trimmer Pot 72ea.
47K x 8 Resistor Network 75 ea.
9 Pin Sub-Miniature Header .87 ea.
9 Pin Plug-in DCS-23 Cable 2.50 ea.
DCS-23 PCB 7.10ea.
DCS-23 Instruction Sheet 50 ea.
Double Sided Tape Squares .05 ea.
CS! Tuning Tool 20ea.




MODEL DCS-23

MINIATURE DIGITAL CODED SQUELCH ENCODER-DECODER

The Communications Specialists Model DCS-23 Miniature Digital Coded
Squelch Encoder-Decoder is a microprocessor based product used for
encoding and decoding the DCS 23 bit digital coded word. The DCS-23 is
compatible with digital coded squelch systems used in land mobile radio
such as 'Digital Private Line, ‘Digital Channel Guard, and ‘Digital Quiet
Channel!

Because of its small size and low power consumption, advanced engineer-
ing has resuited in a product that is ideal for mobile and portable direct FM
radio installations. Simple fieid programming by PCB jumper straps aliows
the radio service shop to configure the DCS code, as well as the DCS trans-
mit and receive data poiarity. One additional jumper strap configures the
Receive Audio Mute Output polarity. Squelch tail elimination is achieved by
the use of a ‘turn off code’ at the end of each transmission. An audio high
pass filter eliminates the DCS signal from the recovered audio.

Section Description
1.0 Operating Instructions
2.0 Installation Instructions
2.1 Adjustments
3.0 Programming the DCS-23
341 DCS Code
3.2 DCS TX-RX Polarity
33 Receiver Mute Polarity
4.0 DCS-23 Specifications

1.0 OPERATING INSTRUCTIONS -

The DCS-23 is designed to encode and decode DCS transmissions in con-
junction with an associated FM radio transceiver. Upon receipt of a DCS
coded transmission, the DCS-23 will unmute the receive audio and allow
audio to pass. While the DCS-23 is decoding, an internal timer keeps the
audio path open for approximately 750 ms during a loss of signal due to sig-
nal fade. Upon receipt of the turn off code, the DCS-23 will immediately mute
the receive audio thus eliminating the squelch tail that is usually heard at the
end of atransmission. The Microphone Hang-up Input aliows the operator to
override the decoder and open up the audio path for monitoring at any time.
A high pass filter in the DCS-23 filters out the DCS signal from the discrimi-
nator audio. If the DCS code jumpers are changed during receive, the new
code will be immediately exchanged for the previous one.

When the PTT switch is keyed on the microphone, the DCS-23 will immedi-
ately begin generating the programmed DCS code for transmission. The
DCS-23 will continue to generate the DCS code for as long as the PTT
switch is pressed. Upon release of the PTT switch, the DCS-23 will continue
to key the transmitter for approximately 180ms. During this time, the DCS-23
will generate a turn off code which will mute the decoding unit at the other
end of the transmission medium. At the end of the 180 ms period, the
DCS-23 will unkey the transmitter, and revert back to the receive mode. lf the
DCS code is changed while the PTT is keyed, the new code will not be sent
until the PTT is unkeyed and re-keyed. A transmit code can be “inverted”
immediately without re-keying the PTT.

2.0 INSTALLATION INSTRUCTIONS

Instaliation of the DCS-23 should be done by a qualified two-way radio
technician. Installation consists of mounting the DCS-23 in the radio set,
connecting the wires to their proper places within the radio, programming
the jumper straps, and setting the DCS Output Level Adjustment. When
installing the DCS-23 be careful not to twist or bend the printed circuit board
as this can damage the surface mount components. In addition, use static
protection techniques while handling the unit. Be sure that all power is
removed before installing or programming the DCS-23. The following para-
graphs describe each of the external connections on the DCS-23:

+POWER(RED) J1 Pin1

This wire should be connected directly to a filtered source of continuous
positive DC voltage in the range of +6.0VDC to +20.0VDC. This connec-
tion should be made “downstream™ from the power switch, and the power
supply filter components in the radio set. If a regulated source of DC
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voltage is available, it may be used. Using a quiet and stable source of
DC voltage inside the radio set will reduce the possibility of picking up power
supply noise.

GROUND (BLACK) J1 Pin3

The Ground wire should be connected to a location inside the radio set
which will supply a DC power ground return to the DCS-23. To eliminate
ground loops and power supply noise, the ground return to the DCS-23
should be the same power supply ground used in the transmit or receive
audio stages.

PTTINPUT (ORANGE) J1 Pin8

PTT OUTPUT (GREY) J1 Pin2

The PTT Input detects a transmit condition by sensing a ‘pull to ground’
on the PTT line of the radio set. This information is used by the DCS-23 to
determine transmit and receive status. The PTT Output line is an open col-
lector transistor that pulls to ground to key the transmitter during DCS
transmission.

To install the PTT Input and PTT QOutput lines, cut the PTT line on the radio
set at the microphone connector, and insert the PTT Input and PTT Output
onthe DCS-23in series with the transmitter’s PTT line. The DCS-23 will now
control the transmit PTT line.

DCS OUTPUT (YELLOW) Jt Piné

Please note that due to the low frequency response required for DCS
transmission (less than 1 Hz), DCS signalling is only useable on a
transmitter that utilizes a ‘direct FM' modulator circuit. The use of
DCS signalling on a ‘phase modulated’ transmitter is not recom-
mended and can resuit in poor system operation.

This output generates the DCS encode signal. The most common place to
connect this line is just prior to the modulation stage in the transmitter. Typi-
cal connections would be to the center of the deviation pot, to the varactor
diode in the modulator circuit, or to the manufacturer's suggested connec-
tion point. The connection point for a DCS signal is usually the same point as
that of a CTCSS encoder. This connection point can vary from radio to radio.
Do not connect the DCS Output to the microphone input as the microphone
audio stages will distort and attenuate the DCS signal.

Since the DCS Output on the DCS-23 is low impedance, you may have to
install a series resistor to reduce the loading effects of the DCS Output
depending on the interface impedance. This is evident in the case of con-
necting to the center of a 100K deviation pot. In this case, a 100K series
resistor will compensate for the impedance difference. In addition, a slight
adjustment of the voice deviation may be required to compensate for the
DCS Output circuit loading.

RECEIVE AUDIO MUTE OUTPUT (WHITE) J1 PinS$

This output is an open collector transistor that either pulls to ground to mute
receive audio, or pulls to ground to open receive audio. The configuration is
determined by the PCB jumper strap JP12 on the DCS-23 PCB that is
described in the Programming Section of this instruction sheet. The
Receive Audio Mute Output is usually connected to the collector of the
‘squelch switch transistor’ in the receiver. To find the correct connection
point for the Receive Audio Mute Output, locate a point in the receiver
squelch circuit that will either ‘mute’ or ‘open’ the receiver audio upon appli-
cation of a ground potential. This will be the correct point for connection.
Then configure JP 12 for the correct audio mute polarity.

DISCRIMINATOR INPUT (GREEN) J1 Pin4

This wire feeds the DCS decoder and the Audio High Pass Filter in the
DCS-23. This connection MUST be made directly to the receiver discriminator
output in the receiver. Please note that many discriminator circuits have a low
pass filter on the discriminator output that consists of a small inductor and a
capacitor. This filter network is used to attenuate very high frequency compo-
nents. In the case where this network is used, the DCS-23 Discriminator Input
should be connected AFTER this network. Connecting the Discriminator
Input after any major audio processing circuitry in the receiver may distort and
attenuate the DCS signal and produce unreliable decoding.




HIGH PASS FILTER OUTPUT (BLUE) J1 Pin7

The High Pass Filter Output removes the DCS signal from the receiver dis-
criminator audio so that the operator will not hear it. In many cases, the
audio response of the receiver will not pass the DCS signal, and the High
Pass Filter on the DCS-23 will not be required. In those cases where the
High Pass Filter must be utilized, break the discriminator audio path in the
receiver just after the point where the DCS-23 Discriminator Input was con-
nected. Then install the High Pass Filter Output so that it is in series with the
audio path in the receiver.

MICROPHONE HANG-UP INPUT (VIOLET) J1 Pin9

This input is used to control the ‘monitoring’ function in the DCS-23. When
this input is floating or above ground potential, the DCS-23 will be in the
monitor mode, and will unmute the receiver audio. If this input is grounded,
such as through a mic hang-up button, then the receiver audio will be muted.
The audio path in the receiver will only be enabled upon receipt of the cor-
rect DCS code. Connect the Microphone Hang-up Input to the microphone
hookswitch connection on the microphone jack.

2.1 ADJUSTMENTS

The DCS Output Adjustment, R20, is the only adjustment required on the
DCS-23. This control sets the level of the DCS Output. A very small slotted
alignment tool or supplied CSi tuning tool should be used to make the
adjustment on the DCS-23 PCB. Please note that there are NO stops on the
DCS output adjustment Pot R20.

A special DCS code, ‘777" should be used for adjusting the deviation level to
the proper value. The DCS code ‘777" is enabled when the PCB jumper
straps, JP1 through JP9 are all removed. To adjust the DCS Output level to
the correct deviation, key the PTT switch on the microphone, and while
watching a deviation scope tuned to the transmit output frequency, carefully
adjust the DCS Output Adjustment. The deviation level of the DCS Output
should be set to 0.75 kHz (750 Hz).

A deviation scope on a service monitor is best for adjusting the DCS devia-
tion. The DCS waveform on the scope will appear as square waves with the
corners rounded. If the DCS signal appears to droop or if it has steep spikes,
then the interface connection must be changed.

3.0 PROGRAMMING THE DCS-23

This section of the instructions describes how to program the DCS-23 to suit
the needs of your radio system. These programming features are designed
to be programmed by the installing technician. The DCS-23 may be pro-
grammed before or after it is installed in the associated radio set. The
DCS-23 is programmed by installing ‘solder bridges’ across the various
jumper straps, JP1-JP12 on the DCS-23 printed circuit board. A low wattage
soldering iron with a small tip should be used to piace a small solder bridge
across the various jumper straps. When programming the unit, be carefu!
not to damage the DCS-23 printed circuit board. The DCS-23 comes from
the factory with all jumper straps out. See the Parts Layout diagram for the
location of the jumper straps.

3.1 DCS CODE

DCS codes consist of three octal digits. The DCS codes available for use
range from ‘000’ to ‘777! Although this range of octal numbers permits 512
possible codes, not all of these codes are usable, or unique. Therefore, only
those codes listed in the “DCS Code Table” on the last page of these
instructions should be used.

The first octal digit of a DCS code is programmed by jumper straps JP1, JP2
and JP3. The second digit of a DCS code is programmed by jumper straps
JP4, JPS and JP6. The third digit of a DCS code is programmed by jumper
straps JP7, JP8 and JP9. The “DCS Code Table” on the last page may be
used Instead of the following programming instructions.

The following table shows the conversion from an octal number to the
jumper strap configuration. This conversion table is used for programming
the DCS jumper straps. In the case where the table indicates ‘out, this
means that no solder bridge should be installed across the jumper strap. In
the case where the table indicates ‘bridge, this means that a solder bridge
should be installed across that jumper strap.

COMMUNICATIONS SPECIALISTS, INC.
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OCTAL DIGIT JUMPER EQUIVALENT
0 bridge bridge bridge
1 bridge bridge out
2 bridge out bridge
3 bridge out out
4 out bridge bridge
5 out bridge out
6 out out bridge
7 out out out

For example, to program the DCS code ‘152, place a solder bridge across
each jumper as shown in the table below:

DIGIT1 DIGIT 2 DIGIT3
1 5 2
JP1  JP2 JP3 JP4 JPS JP6 JP7 JP8 JP9

bridge bridge out out bridge out bridge out bridge

Alternatively, a binary switch can be connected to the jumper straps, JP1
through JPS to allow the user to change the DCS code at any time. When
connecting a switch to the jumper straps, connect the switch common to
ground, and the wires from the switch to the side of the jumper strap that has
the hole.

3.2DCS TX-RX POLARITY

The polarity of the transmit DCS code and receive DCS code can be set for
either normal polarity or inverted polarity. The receive and transmit polarity
for any given radio is dependant on the number of stages in the radio that
might ‘invert’ the DCS signal. Since there is no easy way to determine what
polarity to use, it must be determined experimentally.

If a solder bridge is installed across the Transmit Data Polarity Jumper,
JP10, this will invert the transmit DCS code. Otherwise the DCS code will be
transmitted in the normal data polarity. If the Receive Data Polarity Jumper,
JP11, is bridged, this will invert the receive DCS code. Otherwise the DCS
code will be received in the normal data polarity.

After installation and adjustments, try to communicate on your radio sys-
tem. If communication is not possible, then install a solder bridge across the
appropriate polarity jumper to invert the transmit or receive DCS code. Note
the polarity for future installations in the same model of radio on the same
radio system.

3.3 RECEIVER MUTE POLARITY

The receiver mute polarity is changed by using the RX Mute Polarity jumper,
JP12. When JP12 is open, the Receive Audio Mute Output will pull away
from ground to enable the audio circuits in the receiver when the correct
DCS codeis received. This is the normal configuration for most receivers. To
program the Receiver Audio Mute Output for a ‘pull to ground’ to enable the
audio, install a solder bridge across JP12.

4.0 SPECIFICATIONS

Encoding Golay (23,12) 23 bit Digital Word
Encoding Data Rate 134.4 Hz. nominal

Turn off Code 134.4 Hz sine wave for 180 ms.
Encode Output Z 2.2 Kohms AC coupled

Encode Output Level
Decode Input 2
Decode Input Level
Signal to Noise
Decode time

Fade Time 750 Ms.

Squelch tail elimination By turn off code detection
DCS Code Programming By 9 PCB jumper straps
Encode/Decode Polarity By PCB jumper straps

RX Mute Output Open collector transistor

TX PTT Output Open collector transistor
Receive Audio Filter 3 pole 330Hz High-pass filter
Temperature Range -30°Cto +65°C

Supply Requirements 6.0t020.0 VDC @8 Ma.
Size 1.36” x 1.18” x 0.25"

Adjustable from 0V to 3.0V

60K ohms AC coupled

15 Mv minimum

Better than 4 db Sinad

171 Ms. Maximum (1 word length)
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