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Model DTC-520

GENERAL

The Cetec Vega Modcl DTC-520 DC-to-tone con-
verter card is designed to convert existing DC control
systems to the industry-standard sequential tone-
remote-control format used in Motorola, GE, and other
systems, and as generated by the Model C-510B tone-
remote control console. The DTC-520 allows existing
DC control systems to use voice-grade links such as
leased telephone lines, radio, and microwave.

Sensors are provided to detect the presence of posi-
tive and negative 2.5-mA, 6-mA, and 15-mA currents
and zero current. Upon detection of a current change
from one state to another, a sequential guard-tone-for-
mat tone burst is generated. If one of the push-to-talk

“currents has been detected, a —20 or —30 dB continuous
2175-Hz tone is also generated as the third tone in the
sequence. This tone appears only on the outgoing line.

Jumper-plug programming allows any two of three
currents of either polarity and zero. current to be
selected for up to five control functions (TX-F1, TX-F2,
RX-F1, RX-F2, and MON). Diode-matrix frequency
programming allows nonstandard frequencies to be
derived from the crystal oscillator.

Standard factory programming is- +6 mA for TX-F1,
+15 mA for TX-F2, -6 mA for RX-F1, -15 mA for
RX-F2, and zero current for MON. ’

INSTALLATION AND SETUP

The DTC-520 is shipped with a 22-pin connector and
card guides for installation in panels such as the Series
211 and Models P-217 and P-218.

In a typical DTC-520 installation, the DC line resis-
tance is much less than with the original DC line.
Before connecting the DC line to.the DTC-520, ter-
minate the DC line with a 2.7-k{), 2-W resistor, and
readjust the control currents to the original level. Alter-
natively, set the control-current adjustment to mini-
mum, connect the DC line to the DTC-520, and then
adjust the DC current up to the desired 2.5 mA, 6 mA,
or 15 mA. These procedures insure that the 20-mA

maximum current ratmg of the DTC-520 is not ex- .

ceeded.

Referring to the DTC-520 silkscreen and the Figure
2 schematic, connect the DC line so that terminal Y,21
is positive in respect to W,19 when a positive current is
being generated. Program the DTC-520 with the

jumper plugs for current and polarity versus desired

function. Only one jumper plug (one current) can be
used per function. If one or more of the functions are
not to be used, the unused jumper plugs may be hung on

the last inside pin to prevent loss. If the DTC-520 is to

be used for PTT (TX) only, solder bridge J2 to disable
the function tone.

Connect the 600-0) leased line and an AC meter to
A,1and C3. Clip lead TP1 to TP5 to enable the high-

level 2175-Hz tone and adjust R1 for the desired line

level which is usually 0 dBm (775 mVms or 2.2 Vpp On
the 600-Q line). The function-tone level is automatically
10 dB below the high-level 2175-Hz tone, and the low-

level 2175-Hz (PTT) tone is automatically 20 dB below
the function tone.

Ceter Weps'e Series 324 and other tone-remote
equipment are designed for a ~20 dB PTT tone (20 dB
below the reference 0-dB function tone), but certain
Motorola equipment is designed to receive a 30 dB
PTT tone. If -30 dB equipment is to be used, open J3.

THEORY OF OPERATION WITH
FACTORY PROGRAMMING

- Referring to the Figure 2 schematic, a direct current
from the DC control line flows through the split primary
of T3, through part of the optocoupler U13, through the
diode bridge, and through R34 which develops a voltage
proportional to the DC control line current. Polarity of
the current is detectéd by line current flow through the
U13 LEDs, which, when positive, causes U13-14 to go
low. The diode bridge maintains a positive polarity at

- U12-2,6, regardless of incoming polarity.

The DC voltage across R34 is compared by U12 to
reference voltages generated by the isolated power
supply.” Line current above 4.5 mA causes U12-7 and
U13-11 to go low. Line current above 9 mA causes
U12-1 and U13-10 also to go low. If U13-11 is high
(current less than 4.5 mA), this is sensed as zero cur-
rent,

U8 and U9 decode the three optocoupler outputs
and generate a low at only one of the five programming
rows. A positive 6-mA line current causes the POS
LOW CURRENT row to go low. Since POS LOW
CURRENT is connected to TX-F1 through a jumper
plug, U4-10 and U4-4 go low.

The low at U4-10 enables the tone-generator section,
consisting of crystal oscillator U1-6, programmable
divider U3, sinewave synthesizer U6, and filter U10-7.
Latch U1-10/U7-11 is set by any row-logic change of -
state. This set latch triggers the burst timers after a

. short delay. U2-4 goes high for 130 ms and switches the

output to the "+ 10 dB" guard -tone level. The PTT row
of the frequency- programming diode matrix is high at -
idle and remains high during guard-tone-timer output.
Tone output from T2 is therefore 2175 Hz at a "+10

"dB" level.

Upon timeout of the 130-ms timer, the 40-ms func-
tion timer is trlggered which disables the PTT diode-
matrix programming row and activates the 1950-Hz F1
row. The 40-ms function timer also switches tone level
to "0 dB". Tone output from T2 is therefore 1950 Hz at

a"0 dB" level.

Upon timeout of the 40-ms timer, thc 2175-Hz PTT
diode-matrix programming row is reenabled and the
tone level is switched to "—20 dB" by Q2 and Q3. The

—20 dB" 2175-Hz tone continues for as long as the in-
coming control current remains unchanged.

In systems with multiple DC control stations or with
monitor speakers, the continuous low-level 2175-Hz
tone would be annoying. Therefore, a notch filter has
been provided to attenuate the>20 dB PTT tone by 45
dB or more towards the DC-control stations.
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TX-F2 operates in the same manner as FX-F1, ex-
cept that a 15-mA control current enables the F2 1850-
Hz diode-matrix programming row during the function-
tone burst. Detection of a non-TX current (including
zero) will trigger the same sequence of operation as a
TX current, except for the continuous "-20 dB" 2175-Hz
PTT tone which is not present, and the function tone
may be of a different frequency.

The isolated power for Ul2 and the reference vol-
tages are derived from a 70-kHz oscillator consisting of
Q1 and the primary of T1. Output from the secondary
is rectified by CR13 and regulated by U11.

WARRANTY

Cetec Vega signaling products are gnaranteed to be
free from defects in material and workmanship for a
period of three years from the date of shipment. War-
ranty is for factory repair or replacement only.

TECHNICAL ASSISTANCE

Cetec Vega products are engineered to meet your
requirements of performance, relishility, and com-
patibility. Technical assistance is offered by correspon-
dence or telephone, should it be required, to assure
your satisfaction.

Part No.
010-0555
011-0025
001-1797
065-0378

102-0160
102-03%90

105-0119
105-1001

105-1102
110-1340

112-1606

112-1608
112-1609

112-1663
112-1670
112-1681
130-0526

130-0633
130-0725

134-0233

134-2875
134-2894

DC-to-Tone Converter Card

DTC-520 Parts List

Description

DTC-520 DC-to-tone converter card

DTC-520 PCB assembly
Potcore, type 215 (L1)
PCB for DTC-520

30 pF ceramic cap., S2L, 5%, 50 V
270 pF ceramic cap., S2L, 5%, 50 V

0.047 wF PS cap., 5%, 100 V
0.001 uF mylar cap., 10%, 100 V

0.0047 wF mylar cap., 10%, 100 V

0.1 uF cer. cap., small

10 pF elec. cap., 25V

1.0 uF elec. cap., 20%,25V
100 pF elec. cap., 20%, 25 V

4.7 uF elec. cap., rad., 10%

3.3 pFelec. cap., rad., 10%, 50 V
2.2 uF elec. cap., NP, 50 V

100 k) var. res., ver. mt., lin.

1 kQ var. res., hor. mt.
10 k} var. res., log, PC, had;.

1.30 kO RN55D res., 1%, 1/4 W

182 kQ RNSSD res., 1%, 1/4 W
3.01 kQ RN55D res., 1%, 1/4 W

C4

C15
C17
C24

C23
C1

Ci4

C16
C12

C13

C10




_Model DTC-520

134-2897
134-2903

134-2987
134-2988
134-2991
134-2992
134-2993
134-2694
134-2995

136-0020
136-0036

136-0044
136-0048

136-0051
136-0056

136-0080
136-0150

{

138-0015
138-0017

142-0001
144-0001

161-0366
161-0426

402 X0 RNS5D res,, 1%, 1/4 W
1.00 kQ RN55D res,, 1%, 1/4 W

11.8 k() RN55D res., 1%, 1/4 W
25.5 k(0 RNS5D res., 1%, 1/4 W
10.5 kQ RN55D res., 1%, 1/4 W
2.00 kQ RN55D res., 1%, 1/4 W
200 QO RNS5D res., 1%, 1/4 W

4.53 kQ} RN55D res., 1%, 1/4 W
191 kQ RN55D res., 1%, 1/4 W

100 ©2 comp. res., 5%, 1/4 W
2.2k comp. res., 5%, 1/4 W

10 kQ comp. res., 5%, 1/4 W

22 k8 comp. res., 5%, 1/4 W

39 kQ comp. res, 5%, 1/4 W
100 k) comp. res., 5%, 1/4 W

10 MQ comp. res., 5%, 1/4 W
1.2kQ comp. res., 5%, 1/2W

9X22 k) SIP RNET, CMN
7X100 k) SIP RNET, CMN

PN100 NPN xstr, TO92, SW

2N7000 NDMOS xstr, T0O92, SW

1N4003 diode
1N4148 diode

CR18 .
CR1
CR2
CR3
CR4
CR5
CR6

Vega

165-1216
286-1766

286-1768

286-1772

318-0256
318-0259

326-0490

425-0104
425-0157
425-0166
425-0171
425-0186
425-0203
425-0204
425-0206
425-0221
425-0231

- 425-0255

425-0420
425-0425
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Telephone: {(818) 442-0782
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2.8275 MHz xtal, HC-18

J umper-plug connector

Test-point pin

36-pin connector, strip tin

600 Q-split-600 Q xfmr
600 /CT-600 Q/CT xfmr

DC-DC power xfmr

4016 quad SW CMOS IC
4001 quad 2NOR CMOS IC
78LOSREG-PIC,5V,0.1 A
4081 guad 2AND CMOS IC
4018 prog. catr CMOS IC
4569 prog. catr CMOS IC .
4025 trip. 3NOR CMOS IC
4584 hex trig. CMOS IC

-4071 quad 20R CMOS IC

LM393 dual comp. opamp IC
4093 quad trig. CMOS IC
quad ILQ-30 opto cplr
M5218L dual SIP opamp IC

CR7

CR8

CR9

CR10
CR11
CR12
CR13
CR14
CR15
CR16
CR17
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