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Introduction

The Vega C-550/RP-250 dial-up tone remote
system provides a reliable and inexpensive means
of remotely controlling two-way radio base sta-
tions over standard Public Switched ‘Telephone
Network (PSTN) lines. The system consists of the
Mode! C-550 console and the Model RP-250 re-
mote station panel. Unlisted and dedicated tele-
phone numbers are recommended at both the
console and the base station to maintain near
100% line avallability; this is not a requirement be-
cause the system Is very secure against unautho-
rized use of the base-station transmitter. A
three-part tone burst Is required to Initiate and

" maintaln the base station in transmit. As shipped,

anyone dialing the base-station number may listen
to any audio present for about 40 seconds, but
cannot transmit. If security against unauthorized
listening Is also desired, the base-station unit may
be solder-bridge programmed to connect recelver
audio to the telephone line only after decoding a
PTT or MONITOR tone burst from a C-550 con-
sole. ' : '

The system Is also secure against unauthorized
use of the base-station telephone line by mobile
operators, because the only telephone number
that a mobile operator can reach Is the C-550 con-
sole number. '

Multiple C-550 consoles’ may be used with a
single telephone line and a single RP-250 panel.
However, like extension telephones, transmit and

" receive audio Is attenuated when more than one

console Is off-hook at the same time. A maximum
of two C-550 consoles per system is recom-
mended, unless a switchboard or some other type
of telephone line switching is used. The C-650
consoles are prepared for simultaneous parallel
station operation by the inclusion of notch filters,
which greatly attenuate PTT tone audio from one
console, which would otherwise appear in the re-
celve audio of the other console.

Auxiliary audio input and PTT control terminals
are provided In the C-550 console, in order that
audio from paging or other auxiliary equipment
may be transmitted by the base station in the
same manner as voice communications.

Console Originate

Upon lifting the C-550 console handset, the
telephone number of the base station is automati-
cally dialed about two seconds after dialtone is de-
tected. The RP-250 at the base station
automatically goes off-hook upon ring detection
and answers with a beep after a 2-second billing
delay. As shipped, monitor audio (CTCSS-disabled
audio) Is connected to the telephone line as soon
as the beep tone is completed. The console oper-
ator may then listen to all base-station audio for as

long as desired from the handset earpiece or, if
the speaker switch is pressed, from the loud-
speaker. If the base station has multiple users, the
operator may momentarily depress the PTT switch
on the handset, which will switch the base station
to CTCSS (Continuous Tone Coded Squelch Sys-
tem) reception, and only the audio having the
proper CTCSS frequency will be heard. PTT swiich
operation automatically resets the console for
handset-only operation. This prevents speaker-to-
microphone feedback. After releasing the PTT
switch, the speaker may be enabled again at any
time by pressing the speaker switch.

Monltoring of the base station for long periods
is possible due to a “refresh base station -timer”
tone burst, which is automatically generated about
every 25 seconds after off-hook or after the last
PTT activity by the console operator.

When the console operator wishes to call a mo-
bile station, operation Is the same as with standard
tone remote systems over a leased line, except for
the delay between off-hook and the answer-back
beep. Depressing the PTT switch generates a tone
burst followed by a low-level PTT tone which
switches the base station to transmit. The low-level

_ PTT tone is notched out of the audio that is trans-

mitted to the mobile stations. When the console
operator releases the PTT switch, the base-station
panel connects CTCSS audio from the mobile op-
erator to the telephone line.

When communications between the console
and mobile operators are completed and the con-
sole operator does not wish to monitor- mobile-to-
mobile  transmissions, the base-station 10
telephone-line connection can be broken (i.e., the
base-station telephone can be caused to go on-
hook) in three different ways. The console opera-
tor can just hang up the handset and the base
station will automatically go on hook in 15 to 40
seconds; or the console operator can press the

_monltor switch twice within a 1-second period be-

fore hanging up; or the mobile operator may
transmit the “reset” code. In the last two cases,
the base station will go on-hook immediately.

If the C-550 telephone line is not dedicated to
base-station operation or if the C-550 rings from a
wrong-number call, audio from any ordinary tele-
phone can be heard, and simplex communications
can take place, but a tone burst followed by an
annoying low-level high-pitched (2174 Hz) sound
will be heard by the caller upon PTT switch opera-
tion by the C-650 operator.

The C-550 wall power supply requires only 8
watts or less and should be plugged into a non-
wallswitch-controlled outlet. If the C-550 is unpow-

. ered and the handset is off-hook, the telephone

line is selzed but no audio, including dialtone, tele-
phone-company recordings, and howler sounds,
can be heard. The C-550 handset should therefore
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PSTN o o o—] 150 . 2174Hz o aublo
LINE : XFMR R /4‘: NOTCH INPUT
. ) CALL , ~
. .
NG RELAY PROQ. DET . wl2174H2] oo Ao
DET DRIVER 1 NOTCH A OUTPUT
¥ 0 [ LOGIC | SUMMING
PROGRAMMABLE
) 2174Hz 217 4Hz,
AUTODIALER ON »—D | eer BPF DET
Q & TONE GEN, S:Tr
Y 40 SEC 1._(/0_,._
EXT TIMER
DCDR O > T 1
AGCESS | nowo I}
R
EXT '
DCDR © >
RESET < COUNTER [a—% > *
A 200~m|
CALL PROGESS . TIMER i )
= PTT PTT .
Loalc a7
e O 5o o
‘ LATCH ] ouTPUT
- DECODE XX # | ppocrammaBLE - | = con
o . : DTME INPUT
DECODE XX ¥_ DECODER
WMON i
. R Q RELAY [0 MON
CNSL RESET : D s
DECODER - ATCH !
(\. -
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be placed on-hook when unattended and during
power fallures,

Mobile Originate —General

The RP-250 remote station panel provides inter-
nal programmable DTMF PSTN access/reset de-
coders and Input terminals for external
access/reset logic.

Use of the Internal DTMF access/reset decod-
ers requires the mobile stations to have means 1o
transmit a three-digit DTMF access or reset mes-
sage. A DTMF microphone is usually the most
avallable and least expensive way to provide this
capability.

The external decoder input terminals are oper-
ated by grounding or by a logic low from 8 1o 28
Vdo logic. The external decoders may be extra
CTCSS frequency decoders. In this case, the mo-

. bile stations are required to have radios with an

operator-accessible switch for changing CTCSS
frequencies, and the base station is required to
have the additional CTCSS decoders.

If mobile-to-mobile communications are sel-
dom, if ever, used, logic from the existing CTCSS
decoder can often be used to operate the access
decode input of the RP-250. In this case, no
added equipment is required. However, if mobile-
to-mobile transmissions are used with this method
of operation, the panel will go off-hook and dial
the console telephone number upon the termina-
tion of any first transmission. In addition, during
“dead air” time (assuming proper Input to the

~ panel's COR input), ringback or other call-prog-

ress tones will be trahsmitted. Also, at the end of
additional mobile transmissions, a short “off-hook”
beep will be transmitted. The mobile operator has
no means to terminate the call except by waiting
for automatic reset after six rings or 40 seconds. .

Mobile Originate

Using the DTMF microphone method as an ex-
ample, the moblle-originate sequence is as fol-
lows. The mobile operator monitors the radio
channel, and, if idle, transmits a three-digit DTMF
access code (two programmable digits, last digit

“%"). The three-digit DTMF message is decoded
by the RP-250 panel at the base station, which
triggers a 40-second timer and' seizes the tele-
phone line. The telephone company (telco) de-
tects the off-hook and connects a. dialtone
generator to the line. The RP-250 panel detects
the dialtone and triggers the autodialer which has
been programmed to dial the telephone number at
the C-550 console. Telco decodes the autodialed
number, connects a ringback tone generator to
the base-station line, and connects a ringer-volt-
age generator to the console line.

The ringback tone on the base-station line is
detected by the RP-250 panel, which switches the
base station to transmit and supplies a tone signal
to the modulator for the duration of the ringback
signal. The mobile operator hears the transmitted
tone signal, which has the same duration charac-
teristics (2 seconds on, 4 seconds off) as the
telco’s ringback signal. In the meantime, the C-550
console is ringing.

When the C-550 console operator goes off-
hook, ringing at the console and ringback at the
base station stops. If, as recommended, the telco
line at the console is dedicated to base-station op-
eration, the console operator knows that a mobile
station is calling, presses the PTT switch, and an-
swers the mobile's call. Operation from now on is
the same as a console-operator originate call.

When the mobile operator dials the access
code, the console operator may be monitoring the
channel and the telco line is already in use. In this
case, the RP-250 panel will briefly switch the base
station to transmit and generate a beep tone
which will be heard by both the mobile and con-
sole operators.

If the C-550 console's line is busy when au-
todialed by the RP-250 panel at the base station,
the base station will transmit a tone having the
same duration characteristics as the teico's busy
signal (1/2 second on, 1/2 second off). After six or
seven on-off cycles of the busy signal, transmis-
sion stops and the RP-250 panel goes on-hook
(releases the-télco line).

If no dialtone is detected after access decode
and line seize (all of the telco’s lines are busy), the
RP-250 panel will wait for dialtone to appear be-
fore autodialing. If all of the telco’s lines remain

. busy for some period of time, the telco will con-

nect a busy signal to the line. This will not be de-
tected by the RP-250 panel which at the moment
is programmed to detect dialtone, and the unit will
remain off-hook for about 40 seconds from the ini-
tial line seize. The mobile- operator will hear noth-
ing If no dialtone occurs, and may think that he is
out of range and may retransmit the access code.
Anytime the access message Is decoded and the
RP-250 panel Is already off-hook (for more than 2
seconds), an “off-hook” beep tone will be transmit-
ted to the mobile operator.

When a wrong number Is reached due to telco
or programmer’s error, voice from the wrong num-
ber may cause short tone-modulated transmis-
slons (corresponding to words or syllables over
150 ms in length), but no voice will be transmitied.
If transmission does occur, the RP-250 panel will
terminate the call by going on-hook after six on-off
transmitted tone transitions. If less than six tone-
modulation transitions occurred during the wrong
number, the RP-250 panel will go on-hook in



6 Models C-550 Console, RP-250 Station Panel

STTARUSS] ~ |2
DTMF|_SWPOS =13
5678 —|5
eIt 23— =]
RIGITI 0 0 0 O “_2-1;
BIENR TE'
2 {00 10 g
3 (oo 11| w»|E|,
AR
w

6 (01 10 =1
| D
:V}

g {100 1| <]
AR
» SO | -
#1100 2]
A1 10 | e
AR -
1 =
T=0N, 0=0FF —0-

Chart 1. Autodial programming

about 40 seconds from the time of access de-
code.

The mobile operator may terminate the call at -

any time by transmitting the reset -code ("#" third
digl), except during an automatic tone transmis-
sion from the base station. (If the base station is a
repeater type with the ability to transmit and re-
ceive simultaneously and with proper RP-250-to-
radio interconnections, a mobile reset is possible
at any time.) :

Setup, Adjustments, and P'rogramming

C-550 Disassembly

Access to autodial programming switches and

auxlliary input terminals is obtained by loosening

two screws on the bottom of the console -and
“folding” the case forward. This opens up the en-
tire unit for setup. Make sure that the wall power
supply is unplugged during disassembly and as-
sembly to prevent accidental short circuits.

C-550 Autodial Programming

Any PSTN telephone number up to 11 digits
may be programmed, except that the first digit of
an 11-digit number must be the DTMF digit “1".

To program a standard seven-digit telephone
number, refer to Chart 1 or to the programming
label on the bottom of the unit; move all switches
on S1 and the first four switches on 82 to their off
positions and program the seven desired digits on
the last four switches of $2 and on S3, 84, and
85. To program a standard 10-digit long-distance
telephone number, use all programming switches
starting with the first four switches of S1 and, if in

your area the digit “1" must precede a long-dis-
tance number, close J3.

Dialing takes place at about seven digits per
second with one digit pausing after the first and
fourth digits of an 11-digit programming fleld.

Because this 11-digit field is scanned for pro-
gramming, dialing requires about 2 seconds re-
gardless of the number of digits.

C-550 Console Adjustments

Other than the volume control on the front
panel and the auxiliary input level control on the
PC board, no customer adjustments are required,
and, with the exception of the factory-preset 2174-
Hz notch potentiometers R6 and R12, no others
are present.

If the auxiliary audio Input terminals TB1-3 and
TB1-2 are used, input a normal auxiliary audio
level and adjust R53 for about 1 Vp-p or 350 mVims
at TP1. This is about 3.5 dB above the threshold of
compression. Increased level at TP1 does not in-
crease line output level and may cause excessive
noise or distortion.

RP-250 Autodial Programming

Refer to Chart 1 or the programming label in-
side the RP-250 cover and to the C-5650 program-
ming Instructions. Program the C-550 telephone
number using S1 through S5 and, if long distance,
J3.

RP-250 DTMF Access/Reset Code
Programming '

The first two digits of the three-digit ac-
cess/reset code are programmed by 86. The third

digit is a fixed “x" for access and “#" for reset.
Refer to Chart 1 or to the programming label for

the switch positions for the desired DTMF digits. . ‘

Program the first DTMF digit on the first four
switches of S6 and the second DTMF digit on the
last four switches of S6. The only difference be-
tween autodial programming and access/reset
programming is that 0000 programming on S6 is
DTMF character “D” while 0000 programming .on

TB1

AUXILIARY PTT

AUXILIARY GROUND

AUXILIARY AUDIO INPUT

Figure 3. C-550 console terminals for auxiliary
connections.
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_Figure 4. RP-250 remote-station-adapter terminals for connecting to base station and asssociated

equipment.

S1 through S5 is DTMF off. The three-diglt access
andjor reset codes may be part of a longer string
of DTMF digits if desired. For example, the access
code may be added to a DTMF ANI message and
still be decoded. If automatic DTMF message gen-
erators are used instead of a manual DTMF micro-
phone, the digit rate must be 10 digits/s or less.

RP-250 Adjustments

Only the RX audio input and the TX audio out-
put require adjustment upon installation. These
controls may be adjusted from the front of the
panel by removing only the top cover, but must be
turned counter-clockwise to increase level when
adjusted from this direction. A honmetallic or insu-
lated screwdriver should be used to avoid acck-

dental short circults. The TX output control R53
should be adjusted for proper transmitter deviation
with voice audio rather than a sinewave, because.
the TX compressor maintains its output at an aver-
age power level and, for a given power level, typi-
cal voice peak-to-peak is 2.4 times that of a
sinewave. The compressor between the RX input
and the telephone line is of the same type as the
TX compressor, and RX level should also be ad-
justed using typlcal voice audio. Adjust R51 for
about 1 Vp.p of typical voice audio at TP1.

RP-250 Solder-Bridge Programming

As shipped, upon ring detection, the RP-250
panel connects base-station audio, if any, to the
telephone line immediately after the answer beep.
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The C-550 console operator therefore is not re-
quired to operate any conirols to monitor base-
station audio for activity. However, if the
base-station telephone number is listed or has be-
come common knowledge, anyone dialing the
base-station number from anywhere can listen to
base-station audio, if any, for up to 40 seconds
and tie up the base-station telephone line. To
change RP-250 operation so that a monitor or PTT
tone burst from a C-550 console is required before
base-station audio is connected to the telephone
line, open J1 and J8 and close J2.

Sensitivity of the RP-250 as shipped Is for typi-
cal C-550 to RP-250 telephone-line losses of from
7 to 17 dB. If higher telephone-line losses are typi-
cal, close J6. Do not close J6 unnecessarily, be-
cause the Increased sensitivity also Increases
sensitivity to line noise.

J4 has been provided to defeat the auto-answer
function, which is necessary only on certain multi-
ple RP-250 installations on a PSTN line.

C-550 Console Theory of Operation

C-550 Autodialer—General

Upon lifting the handset from the cradle (going
off-hook), telephone-company (telco)” line is con-
nected to transformer T1 by the hookswitch, caus-
ing direct-current flow (loop current) through the
telco line. Telco senses the loop current and

switches a dial-tone generator to the line. :
" The enabled dial-tone detector U20 detects the
dial-tone signal and, after about two seconds of
delay, enables the autodial circuit and disables the
dial-tone detector by resetting the dial-tone latch.
The autodial circuit scans the programming field,
and, when programming is detected at any digit
position, the programmed DTMF digit is generated
by U18 and outputed to the telco line. Telco de-
tects DTMF, disconnects the dial-tone generator,
- decodes the autodialed number, and applies a
ringing voltage to the dialed number at the base
station and a ringback signal to the C-550 con-
sole. Upon detecting loop current at the base sta-
tion (the RP-250 has gone “off hook"), telco
disconnects the ringing voltage and the ringback
signal generator and provides a two-way audio
signal path between the RP-250 and the C-550.

Autodial Logic

The dial-tone latch U19-3,4,9,8 is set through
c48 and CR9 from one set of hookswitch con-
tacts at J7,8 whenever the handset is placed on
hook. Upon going off hook to originate a call to
the base station, the dial-tone detector is enabled
at U20-3 by the set dial-tone latch. Dial-tone
audio signal is conducted to the dial-tone detec-
tor audio input at U20-5 through J2-2, J10, JS,

T1, R35, U5-14, R8, U1-14, C29, C20, R22, U2-10,
R76, and C53.

U20 detects the dial-tone signal and V20-4 goes
high and, in about two seconds, charges C50 to
the threshold of U19-1, which causes U19-6 to go
high and enable the autodial sequence.

At idle, the autodial counter U17 is latched at
the last autodial position plus one, causing U17-9
to be high. When the autodial circuit is enabled by
a high at U19-1, both U16 and U17 counters are
reset to their zero count positions, causing U17-9
to go low. The low at U17-8 resets the autodial
latch through CR8, which then disables the dial-
tone detector at U20-3. Capacitor C50 is quickly -
discharged through CR10 by the low at U20-4,
which then removes the reset logic at U16-15 and
U17-15 through U19-1,2,5,6.

When U17-9 went low at the start of the au-
todial sequence, U14-13 went high through R69
and U19-11,10, enabling the clock-pulse generator
U14-11, R63, and C47. The high at U14-13 causes
U14-11 to go low because U14-12 is high from a
fully charged C47. U14-11 remains fow for -about
150 ms until C47 is discharged by R63 to the
threshold of U14-12. U14-11 then goes high and,
due to the Schmitt input hysteresis characteristics,
now oscillates at about 7 Hz. The first low-to-high
transition at U14-11 clocks the high at U16-3 10
U16-2, which, if J3 Is closed, causes U18-S to go
high through CR5.

A high at U18-9,10,11 or 12 (data inputs) also
causes a high at U14-1 through U15-13, and, if
U14-2 Is also high from the clock being high, U14-
3 goes low, Ut13-4 goes high, and U18-2 goes
high, enabling DTMF output at U18-14. The DTMF
digit generated is determined by the data at U18-
9,10,11,12. In the above case where only U189 is
high, DTMF “1" is generated.

The clock output at-U14-11 remains high for
about 70 ms and then goes low for about 70 ms, '
disabling U18 at pin 2 through U14-3 and U13-3,4.
U14-11 goes high again, clocking U16 from pin 2
to pin 4. Pin 4 has no circuit connections and is a
140-ms “pause” position of the counter. The low-
to-high transition at U14-11 clocks U16 from pin 4
to pin 7, which provides data to U18 if any of the
81-1,2,3,4 switches are on, and enables DTMF
output for the 70-ms period when the clock is
high.

The process continues, with another pause at
counter position 6, until the counter is clocked to
position 7 (pin 6). A high at U16-6 is directly con-
nected to U16-13, which inhibits U16’s clock Input.
U16 is now latched at position 7 (pin 6), but the
U16-6 high has also enabled U17 counting at Ui7-
13 through U14-8,10. The clock-line high and the
high-to-low transition at U17-13 clocks U17 from
pin 3 to pin 2, enabling DTMF if any of 63-1,2,3,4
switches are on. .
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The sequence continues until U17 s clocked to
pin 9 (position 8), which disables the clock at U14-

13 through R69 and U18-11,10. Autodialing stops

and the counter is latched as it was before au-
todial trigger.

The U18 to line audio path Is from U18-14
through R67, C38, Us-2, U8-1, R39, T1, and the
hookswitch contacts.

When U18 Is enabled, the average DC level at
U18-14 would normally step from 0 to 4.5 volts,
but reverse DC logic and R68 maintains a near-
constant DC average voltage at the junction of
R67 and R68.

C-550 Transmit Logic and Tone Bursts

The 3.58-Mhz crystal at U20-1,2 is oscillating
continuously. This frequency is applied to U119
through U19-13,12. U11 is a programmable divider
wired to divide by 206, causing the output at U11-
1 to be 17.376 kHz. U7 Is another programmable
divider used as a 16-step-per-cycle sinewave syn-
thesizer. U7 also divides by 8 In the process,
causing output at C36 to be 2172 Hz if the preset
enable at U7-10 is low. (At idle, U7-10 is high, pre-

setting U7-6 high and U7-4 low, sO that the bias .

applied to U5-6 Is 4.5 V). C87, Us-6,7, and associ-

" ated components comprise an active low-pass fil-

ter which attenuates the steps on the synthesized

waveform to a low-distortion sinewave at the U5-7.

filter output.

Depression of the PTT switch triggers timer UBA
at UB-5 through the debounce network R44 and
C35, and U10-12,11. Once triggered, the timer out-
put at Us-7 will go low for about 75 ms, enabling
the sinewave synthesizer at U7-10 through uU10-
1,3,6,4. The analog gate U3-3,4 Is enabled to con-
duct at U3-5 through U10-1,3 and U13-11,10. The
75.ms 2172-Hz audio signal path is from U5-7,
through U3-3,4, through R33, U8-2,1, and through
R39 and T1 to the line at a level of about ~4 dBm.

Upon timeout of UBA, UB-7 goes high, disabling
analog gate U3-3,4 and triggering timer U6B at
Us-12. UB-10 goes high for about 47 ms, enabling
DTMF character “C" generation from U18 through
DN1. Upon U6B timeout and for as long as the
PTT switch remains depressed, the sinewave syn-
thesizer remains enabled at U7-10 through U10-
5,4, The 2172-Hz sinewave path is now through
R19, which causes the line output level to be. —29
dBm.

Tone-burst generation from monitor-switch op-
eration Is the same as from PTT operation, except
that USA and USB are used for the timers and USB
enables the DTMF character “B” through DN2.

U12 is used to trigger a —4-dBm, 75-ms, 2172-
Hz tone burst every 25 seconds after off-hook or
after PTT-switch operation. During on-hook, U14-4
is high due to the low at U14-6. Likewise, during
PTT, U14-4 is high due to the low at U14-5. The

high at U14-4 causes a low at U12-3,13 through
U13-13,12, holding the timers in a reset condition.
Upon off-hook or termination of PTT, U14-4 goes
low, causing U12-3,13 to go high, removing timer

" reset, and U10-9 to go high, which causes U10-10

to go high, because U10-8 is also high from the
untriggered Q of U12B at U12-9. The high at uU10-
10 triggers the 25-second timer U12A at U12-4
through R54, which pulse-discharges C41 and
causes timer Q output at U12-7 to go low. C41
slowly charges through R58, reaching the thresh-
old point in about 25 seconds, causing timer
timeout,

Upon U12A timeout, U12-7 goes high, trigger-
ing timer U12B at U12-12, causing U12-9, U10-8,
U9-3,13, UB-13, and U10-13 to go low for 100 ms.

Timers U9A, U9B, and U6B are held in reset for

100 ms, but timer UBA is triggered by the high-to-
low transition at U10-13. A 76-ms pulse from UBA
causes —4-dBm, 2172-Hz line output in the same
manner as from PTT operation, but U6B Is held in
reset upon UBA timeout and, therefore, is not trig-
gered. U12A is triggered again upon timeout of the
U12B 100-ms timer through U10-8,10 and R54.
The net result is a 75-ms, —4-dBm, 2172-Hz line
output every 25 seconds. This tone burst is used
by the RP-250 at the base station to refresh its 40-
second timer and thereby prevent timeout up to
indefinitely,

C-550 Transmit Voice and Auxiliary Audio

Voice signals.from the handset microphone and
auxiliary audio from TB1-3 are applied to audio
buffer U5-3,2,1, which drives the transmit com-
pressor at U2-6 through C21, G16, and R10. The
maximum gain of this compressor is set by R11,
which causes C17 to become slightly charged,
which then controls the amount of internal inverse
feedback. Audio signal present at U2-2 Is internally
full-wave rectifled and applied to C17 whenever
the rectified signal voltage exceeds the existing
bias caused by R11. Any increase in voltage at
C17 causes a decrease In the compressor gain
and therefore maintains a near-constant output at
U2-7 for input levels above threshold, RN1-1,2,3,4
and C11 provide a DC but not audio-frequency
feedback path which maintains the average DC

voltage at U2-7.

During PTT, U3-1,2 is enabled at U3-13 by the
lows at U10-12,11 through R64, U13-5,6, and R61.
The audio signal path Is then from U2-7 through
C12, U3-1,2, R32, U5-9,8, Ra3sg, Us-2,1, R39, T1,
and the hookswitch contacts to the line at a level
of about ~10 dBm.

Another transmit audio signal path exists from
U5-8 through R40 to the junction of C7 and R50.
This path provides transmit audio at attenuated
volume-control-adjustable level to the handset ear-
piece through R50, U8-6,7, C23, and R24. This
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sidetone in the earpiece makes talking into the
handset microphone seem more natural (because
standard telephones have sidetone, and lack of
sidetone might appear that power Is off and no
transmission is occurring).

Receive Audio

The incoming audio path Is through the
hookswitch contacts, T1, R35, to U5-13,14. From
Us-14, two signal paths exist to U1-13—a direct
path through R8 and another path through R9 to
the U1 tunable 2172-Hz bandpass filter, R6, and
R7. R12 and R6 are factory-adjusted to cause 180°
and equal-amplitude 2172-Hz audio at U1-14. The
result is a 45-dB or greater notch at 2172 Hz in the
audio at U1-14. This eliminates the annoying low-
level 2172-Hz PTT tone that would otherwise be

present when a parallel C-5650 console is transmit-

ting.

U3-6,9 and R18 shunts R16 in the U1-13,14
feedback loop. This shunt greatly attenuates the
receive audio path during PTT, autodial, and tone-
burst generation, PTT enables U3-6 (which almost
disables the receive audio path) through R44, U10-
12,11, R31, and Q1. U3-6is also enabled by a
high at U15-1, caused by guard tone, autodial en-
able, 100-ms timer U12B, and function-tone DTMF
enable. ' :

Audio signals from U1-14 are applied to the re-
‘celve compressor at U2-11 through €29, C20,
and R22. Operation of the recelve compressor Is
identical to that of the transmit compressor, and
a near-constant audio output signal is developed
at U2-10 at all input signal levels above thresh-
old. B :

The audio signal path from U2-10 is through
" C8, the front-panel volume control R101, C7, R50,
U8-6,7, C23, and R24 to the handset earpiece.

U3-10,11 blocks the audio path to the speaker
unless the speaker latch U13-1,2,9,8 has been set
by speaker-switch operation, which enables the
U3-10,11 path at U3-12. The speaker latch Is reset
by PTT or on-hook through U14-5,6,4, U13-13,12,
and CR-1. .

When the speaker latch is set, the audio path to
the speaker is through R17, U3-10,11, C6, U4-2,8,
C26, and ET1.

Ring Detector

Ringing voltage from the telco line Is applied to
ringer IC U23, which, upon ringing-voltage detec-
tion, outputs ringing audio through C55 and R79
to the optical isolator at U22-1,2. Ringing audio
signals are coupled to U22-5, through R84, C62,
and C6 to the input of power-amplifier U4, and
then to the speaker. Ringing tone to the speaker
path Is unaffected by the volume control.

Power Supply

The external wall power supply connects to J5,
supplying unregulated voltage through CR13 and
R81 to power-amplifier U4. Regulated 9-V power
for everything else appears at the output of regula-
tor U21. The 4.5-V reference voltage derived from
the regulated 9 V appears at C3, to bias most of
the opamps.

RP-250 Adapter Theory of Operation

General—Autodialer and Call Progress

Upon DTMF ACCESS decode or upon a logic-
low input to the external access terminal, the telco
line is connected to transformer T1 by relay con-
tacts, causing direct current flow (loop current)
through the telco line. Telco senses the direct cur-
rent flow and switches a dial-tone generator to the
line.

The enabled call-progress detector U27 detects
the dial-tone signal and, after about 2 seconds of
delay, triggers the autodial circuit, which then dis-
ables the call-progress detector. The autodial cir-
cuit scans the programming field and, when
programming is detected at any digit position, the
programmed DTMF digit is generated by U19 and
applied to the telco line. Telco detects the DTMF
and disconnects the dial-tone generator, decodes
the autodialed number, applies a ringing voltage
to the dialed number at the C-550 console, .and
applies a ringback signal to the RP-250 line.

The RP-250 call-progress detector, which was
enabled at autodial completion, detects the
ringback signal, and switches the base station to
transmit, modulated by a tone signal which lasts
for the duration of the ringback signal on the telco

line.

When the C-550 operator goes off-hook, telco-
detects the loop current, disconnects the ringing
voltage and ringback signal, and provides a two-
way audio signal path between the C-550 and the
RP-250. ~

RP-250 Autodialer and Call-Progress Logic

Upon DTMF ACCESS decode or upon external
access input at TB1-5, the 40-second timer U17 is -
triggered at U17-5, and the MOBILE ACCESS latch.
U6 is set at UB-15. U17-6 goes high, energizing
line-relay K1 through U12-5,12, which connects
the telco line to transformer T1. Setting ACCESS
latch U6 causes Us-1 to go high, which disables
RX audio at U24-5 through U33-8,9 and U32-6,4.
The high at U6-1 also enables the call-progress
detector at U27-3 through U35-12,11, U28-5,6, and
Rs4. Dial-tone audio signal is applied to U27
through T1, R82, and C58.

Detection of the dial-tone signal causes U27-4
to go high, Q4-D to go low, Q3 to go open-circuit,
and C44 to charge through R73. C44 charges to
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the threshold voltage of U26-9 in about 2 seconds,
causing a low at U26-8 and U16-13,11. The high-
to-low transition at U16-11 applies a [0-us clock
pulse to counter U29 at pin 14 through C59 and
U18-6,10.

~ Counter U29 Is clocked from position 0 (pin 3)
to position 1 (pin 2), causing U29-3 to go low,
which disables the call-progress detector at U27-3
through U35-13,11 and U28-5,6, and enables the
DTMF-rate generator at U36-12. The high at U36-
12 causes U36-11 to go low because U36-13 Is
high from a fully charged C83. U36-11 remains low
for about 150 ms until C63 Is discharged by R76
to the threshold of U13-13. U36-11 goes high and,
due to the Schmitt input hysteresis characteristics,
now oscillates at about 7 Hz. The first low-to-high
transition at U36-11 clocks counter U29 from posi-
tion 1 (pin 2) to position 2 (pin 4), which, if J3 is
closed, causes U19-9 to go high through CR17.

A high at U19-9,10,11,12 (data inputs)” also
causes a high at U36-1 from U9-13. If U36-2 is
also high from the clock being high, U36-3 goes
low, and U28-12 and U19-2 go high, DTMF output
is enabled at U19-14. The DTMF digit generated is
determined by the data at U19-9,10,11,12. In the
present case, where only U19-9 is high, a DTMF
“1" |s generated.

The clock output at U36-11 remains high for
about 70 ms -and then goes low for about 70 ms,
disabling U19 at pin 2 through U36-2,3 and U28-
13,12. U36-11 goes high again, clocking U29 from
position 2 (pin 4) to position 3 (pin 7). Pin 7 has
no circult connections and therefore produces a
140-ms pause in the “dialing” sequence. The next
low-to-high transition clocks counter U29 to posi-
tion 4 (pin 10), which provides data 10 U19 if any
of the 81-1,2,3,4 DIP switches are on, and enables
DTMF output during the clock-high period.

The scanning process continues, with another
pause at position 7 (after the three-digit long-dis-
tance numbers), until the counter Is clocked to po-
sition 8 (pin 9). The high at U29-9 is connected to
U29-13, which inhibits U29's clock input. U29 Is
now latched at position 8 (pin 9), but the U29-9
high has also enabled the U37 counter clock input
at U37-13 through U28-9,8. U37 is clocked from
position 0 (pin 8) to position 1 (pin 2). This en-
ables DTMF if any of 82-1,2,3,4 switches are on,

The scanning sequence continues untll U37 is

clocked to position 8 (pin 9), which sets the au-

todial-completed latch at U6-11 through U28-1,2.
Ue-10 goes high, resetting counters U29 and U37
to position 0 through U16-8,10. The high at U29-3
(position 0) disables the clock oscillator at U36-12
through U28-11,10, returning the autodial circuit to
the idle state; however, the input trigger circuit Is
disabled at U16-12 by the set autodial-completed
latch. :

The DTMF audio signal path is from U19-14,
through C5, R63, U24-8,9, U24-11,10, U22-2,1,
R40, T1, and the K1 relay contacts.

The call-progress detector U27 was reenabled
by autodial completion through U35-13,11 and
U28-5.,6. Therefore, when a ringback signal is de-
tected, U27-4 goes high. The set autodial latch de-
creases the time constant of the network R73, C44
from Us-10 through US31-10,11,12, and C44
charges In less than 200 ms.

U26-8 goes low, U33-13 goes low, and U26-10
goes high. The high at U26-10 energizes the PTT
relay through U36-6,4, U26-13,12, U33-5,6, U25-
8,10, U32-1,3, and U12-6,11. The lows at U33-

.11,12,13 cause a high at Us3-10,- Ug-5,1, and

U28-3, and a low at U28-4 and U19-3,4. This dis-
ables DTMF generation by U19. The high at U19-9
from U9-5 through CR7 causes a 697-Hz sinewave
to be generated and the transmitter 10 be modu-
lated. This audio path Is from U18-14 through C5,
R64, U22-9,8, U23-10, ‘and U24-2,1 to TB1-3. The
audio path to the telco line is disabled at U24-6
from U9-5 through U26-3,4.-

Upon termination of the telco ringback signal,
tone modulation stops. After an 800-ms delay, the
PTT relay deenergizes.

In the event that telco generates a busy signal
instead of ringback, each low-to-high transition of
U26-8 clocks counter U8 (a busy signal Is 1/2 s
on, 1/2 s off). After six U26-8 transitions, U8 is
clocked to pin 8, which resets the 40-second timer
at U17-3 through U35-1,3 and U7-4,6. This causes

relay K1 to deenergizes and the RP-250 to go on-

hook.

DTMF Access/Reset Decoder

As shipped, the DTMF audio path from the
radio receiver to the DTMF decoder U10 is from
TB1-1 through U24-4,3, U22-2,1, R40, U31-2,1,
U22-6,7, R58, and C6 to U10-2. Upon digit de-
code, date Is translated from 5-V to 9-V logic by
U11 and applied to the 4-bit comparator U1, At
idle, counter U2 s held at position 0 (pin 3) by a
high at the reset input pin 15. Upon the decode of
any valid DTMF digit by U10, U11-12 goes high,
charging C2 (interdigit timer capacitor) through
U12-1,16. This releases the reset at U2-15 through
U4-3,4 and U3-1,3. The 4-bit data applied to U1-
10,12,13,15 is compared to the 4-bit programming
of $6-1,2,3,4, which, if identical, causes U1-6 and
U25-5 to go high. U25-6 is high from the VALID
DTMF digit at U11-12. Therefore, U25-4 goes low.

Upon termination of this first DTMF digit, U25-4
goes high, clocking counter U2 from position 0
(pin 8) to position 1 (pin 2), which enables digit 2
programming at $6-5,6,7,8. Upon the decode of a
second DTMF digit and a second comparison with
programming, the counter either will be reset if the -
digit is wrong (through U4-5,6, U3-5,4, and U3-2,3)
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or will be clocked to position 2 (pin 4) on the trail-
ing edge of VALID if the decoded digit Is per pro-
gramming. The high at position 2 (pin 4) enables
the fixed “#" (star) programming of DN3. If DTMF
“+" is decoded on the third digit, the counter will
be clocked to position 3 (pin 7). The high at U2-7
through U3-9,10 and CR25 causes a low at U15-9,
a high at U15-8 and U36-9, and a low at U36-10
on the tralling edge of VALID. From the low at
U15-9, logic Is the same as from an external ac-
cess Input.

DTMF reset decode is the same as access de-
code up to the third digit. If the third digit Is a “#”
(or DTMF “A”, “B", or “C"), data from U11-6 and
U11-10 is applied to U5-1 and U5-6 milliseconds
before VALID at U11-12 goes high. The highs from
U11-6,10 and from U2-4 cause a high at U5-4,
which holds U4-5 high, disabling the wrong-digit
reset which would otherwise occur. U3-12 is high
from U5-4 and, when VALID at U3-13 goes high,
U3-11 goes low, resetting the 40-second timer
U17. Reset occurs on the leading edge of VALID.
On the trailing edge of VALID, counter U2 is
clocked to position 4. Because wrong-digit reset is
enabled by the low at U5-4 and data from U11 is
latched for DTMF “#", counter reset occurs in less
than 1 us.

Ring Detector .
The incoming AC ringing voltage Is applied to

the optical coupler U30 through C37 and R46.

U30-16 conducts to ground on both the positive
and negative peaks of the ringing voltage charging
C68. C41 charges through R26 and, after about

two and one-half rings, reaches the threshold of:

U15-13. U15-12 goes high and triggers the 40-sec-
- ond timer at U17-4, which energizes line relay K1.
Telco senses current through transformer T1 and
disconnects the ringing voltage. The high at U15-
12 disables RX audio at U24-5 through U16-5,4,
U33-1,9, and U32-6,4.

After about 2.2 seconds (billing delay), C41 dis-
charges through R26 and R44 to the threshold of
U15-13, causing U15-12 to go low, charging C43
through R27, causing a low at U15-1 and a high at
U15-2. The high at U15-2 maintains RX disable
with a high at U16-6, and enables U19 through
CRs, Ug-10,13, U36-1,3, and U28-13,12, and en-
ables single-tone generation at U19-3,4 through
U9-3,1 and U28-3,4. The audio signal path from
U19-14 to the line is through C5, R63, U24-8,9,
Re1, U22-2,1, R40, T1, and the K1 relay contacts.

After about 500 ms of beep tone to the C-550
operator, C43 charges to the threshold of Uis-1,
and U15-2 goes low, enabling RX audio to the line.

Tone-Burst and PTT-Tone Detection

The 2174-Hz guard-tone signal generated by
the C-550 upon PTT switch operation is applied to

U22-6 through the K1 relay contacts, T1, U31-2,1,
and R57. U31-3,4 Is conducting, causing a signal
loss of 8.5 dB at U22-7. The signal at U22-7 is ap-
plied to the unity-gain 2174-Hz bandpass filter at
U21-12 through RN3-6,5. Output from the unity-
gain bandpass filter is applied to the high-Q, 10-
dB-galn, 2174-Hz bandpass filter at U21-3 through
R34. Output of the high-Q filter at U13-1 Is about
at line level, because a loss occurs in T1. The
2174-Hz signal at U13-1 is amplified 31 dB by
U13-12,18,14, and is normally into clipping at U13-
14. Negatlve-going signal peaks at U13-14 dis-
charge C30 through R23 and CR3, causing U13-8
to go high. The high at U13-8 disables RX audio at
U24-5 through U25-12,11 and U32-5,4, and applies
a low to U31-5 through U25-12,11 which increases

" the line-to-2174-Hz-detector and the line-to-DTMF-

decoder signal-path gain by 256 dB. The high at
U13-8 also causes U6-3 to go high through U32-
13,11, releasing the CLEAR on U6-3,4,13 PTT
latch. The low-to-high transition at U13-8 also trig-

gers a 180-ms timer at U17-12, which enables the -

function-tone DTMF decoder at U14-2 for the
timed period.
The DTMF function tone is decoded by U10

“about 25 ms after initiation into 4-bit binary, trans-

lated from 5-V to 9-V logic by U11 and applied to
U14-1 through DN5. (DN5 and R2 are equivalent

to a four-input AND gate.) When pins 1, 2, and 9

of U14 are all high (enabled, VALID, and correct 4
bits), U14-9 goes low, causing a low at U6-4, pre-
setting UB-13 (Q) low which energizes the PTT
relay K2 through U25-9,10, U32-1,3, and U12-6,11.
The TX audio path to TB-1 is also completed
through U24-2,1 by a high at U24-13.

The low-level 2174-Hz PTT tone is initiated on
the trailing edge of the function tone and, due to
the 25-dB increase of 2174-Hz-signal-path gain,
U13-8 remains high and the PTT relay remains en-
ergized. _

Upon release of the C-550 PTT switch, low-level
2174-Hz tone stops and C30 charges through R16
in about 200 ms to the threshold of U13-9. U13-8
then goes low and U6-3 goes low through U32-
13,11, clearing U6-13 to high, causing the PTT
relay to deenergize. ‘

Monitor Tone-Burst Detection

The monitor tone burst differs from the PTT
tone burst only in the function-tone DTMF charac-
ter used and the lack of PTT tone after the func-
tion tone. _ .

2174-Hz guard-tone detection causes U13-8 to
go high, disabling RX audio, increasing line-to-de-
tectors gain by 25 dB, and triggering the U17 180-
ms timer, which enables the monitor-function tone
decoder at U14-3. When the VALID monitor func-
tion tone is decoded, pins 3, 4, and 5 of U14 are
all high, causing a low at U14-6, which is applied
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to UB-7 through U5-9,10, setting the monitor latch
and energizing the monitor relay from us-9
through U12-7,10. .

The monitor laich is reset at U6-6 upon PTT
function-tone decode from U14-9 through U5-
13,11,

RP-250 Reset to On-Hook by Double Monitor
Tone Burst

The first monitor function tone decode at U14-9
quickly discharges C40 through CR13 and causes
a high at U35-6 through U26-1,2. The low at U15-5
causes a high at U15-6, but C56 does not charge
through R71 enough to reach the threshold of
U35-5 during the first monitor decode period.

If a second monitor decode occurs before CA40
has charged to the threshold of U15-5, U35-5 will
be high at the same time that U35-6 goes high
and, therefore, U35-4 will go low. The low at Us3s-4
resets the 40-second timer at U17-3 through U7-
1,9 and U7-56, causing the line relay K1 to
deenergize.

RP-250 Line to TX Audio Signal Path

The TX audio signal path is from the telco line
through K1 relay contacts, T1, Usi-2,1,-and R67 to
U22-7. U31-3,4 is open circuit and the gain of U22-
6,7 Is high. Audio signal from U22-7 is applied to
U22-9 through RN2-7,8. A second audio signal
path from U22-7 to U22-9 is through RN3-6,5, U21-
12,14, R37, U21-9,8, R42, and R43. R39 and R42
have been factory adjusted to apply 2174-Hz sig-
nals to U22-9 that are at a 180° phase relationship
and at equal amplitude to the first audio signal
path. This results in a deep narrow notch at 2174
Hz in the passband seen at U22-8. This removes
the PTT tone from the TX audio. :

TX audio from U22-8 is applied to TB1-3
through the ALC (automatic level control) stage
U23, C34, R53, U24-2,1, and C35.

RP-250 TX and RX Automatic Level Control
v (ALC)

U23 contains two independent variable-gain
stages which may be connected to operate as a
two-to-one compressor, a two-to-one expander, or
an automatic level control. Only ALC and the TX
section will be explained.

U23-15 is the Input to a full-wave rectifier which -

charges C31 at U23-16. The voltage at U23-16
controls the variable-impedance section (G) in the
feedback path from U23-10 to U23-12. The exter-
nal feedback path from U23-10 through RN5-
6,543 and bypassed by C33 at RN5-45
represents 44-k-ohm feedback resistance at DC
and near infinite impedance at audio frequencies.
At no signal input and with no DC return to

ground at the U23-15 rectifier input, the voltage at -

C31 is near zero and the internal feedback imped-
ance is near infinity. Stage gain would be ex-
tremely high under these circumstances.

To seif the maximum stage gain to a reasonable
level, R49 pulls a steady direct current from U23-
15 to ground. This charges C31 to low voltage,
which causes the internal feedback impedance to
become a reasonable value, and the desired maxi-
mum gain has been achieved.

When an audio signal is applied to U23-15
through C21, stage gain is unchanged until the
rectified signal level exceeds the bias derlved from
R49..Any signal Input level above the bias thresh-
old causes the voltage on C31 to increase and the
internal feedback impedance to decrease in al-
most direct proportion to the above-threshold sig-
nal. This decrease in stage gain with increased
input maintains an almost constant output at U23-
10. :
The output level that is maintained is deter-
mined by R50 and an internal resistor.

RP-250 RX Input to Line Audio Path
When the RP-250 is off-hook in the receive

| mode, RX audio signals must be applied to the

line so that the C-550 operator can hear. Line
audio signals must be applied to the 2174-Hz de-
tector circuits so that the RP-250 may be switched-
to TX and so that the refresh-timer tone burst from
the C-550 will be detected.

Under high-line-loss conditions, RX signal level
at the line transformer may exceed an incoming
guard or function tone signal by as much as 27
dB. To allow function-tone decoding under these
circumstances, guard-fone detection must disablé
RX audio to the line. This occurs at U24-3,4 and is
explained under “Tone-Burst Detection.”

Warranty

Vega signaling products are guaranteed to be
free from defects in material and workmanship for
a period of three years from the date of shipment.
Warranty Is for factory repair or replacement only.

In the event repairs are ever needed on your
C-550 console or RP-250 station panel, they
should be performed by Vega or an authorized
representative of Vega. For information contact:

Vega, a Mark IV company

9900 Baldwin Place

El Monte, Californla 81731 -2204

(818) 442-0782
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Information Required To Be Supplied
to the Customer

User’s Responsibility ‘
The user is required to notify the telephone com-
pany of the connection or disconnection of the de-
vice, the make, model number, FCC registration
number, and ringer equivalence and the particular
line to which it is to be made. If the proper jack(s)
are not avallable, the user must order the type of
Jack(s) to be used from the telephone company.

Information for the Remote Console
Manufacturer: VEGA, A MARK IV COMPANY
Model Number: C-550
Registration Number: BFD9EG-1 9272-0T-E
Ringer Equivalence: 1.0 B
Jack(s) Which May Be Used: RJ11C or RJ11W

Information for the Station Panel

Manufacturer: VEGA, A MARK IV COMPANY
Model Number: RP-250
- Registration Number: BFDOEG-19271 -OT-E
Ringer Equivalence: 0.41 B

Jack(s) Which May Be Used: RJ11C or RJ11W

It is prohibited to connect this equipment to
pay-telephone or party lines,  ~"

Telephone Compa‘ny Rights and
Responsibilities | , ' .
Under certain circumstances, the telephone com-

pany may discontinue service if the device causes .

harm to the telephione network. In this case, the tele-
phone company shall: ‘

1. Promptly notify the customer of discontinu-

ance.

2 Afford the customer the opportunity to correct
the situation which caused discontinuance.

3. Inform the customer of his rights to bring a
complaint to the FCC concerning the discontinu-
ance. . . ‘

. The telephone company may make changes in its
facilities and services which may affect the operation

of the user's equipment. However, the user shall be

given adequate notice in writing to allow the user to
maintain uninterrupted service. '

in case of trouble with this unit, refurn the unit to
the manufacturer (Vega) for repair, or have the man-
ufacturer or his representative repair It in place. Do
not attempt o repair the unit as this wil violate the
FCC Rules and may cause danger o persons or o
the telephone network.

FCC Requirements \

This equipment complies with Part 68 of the FCC
Rules. On the bottom of the C-550 console and on
the back of the RP-250 station panel is a label that

contains, among other information, the FCC Regis- -

tration Number and Ringer Equivalence Number
(REN) for this equipment. If requested, this Informa-
tion must be given to the telephone company.

The REN is useful to determine the quantity of |

devices you may connect 1o your telephone line and

stll have all of those devices ring when your tele--
. phone number Is called. In most, but not all, areas;

the sum of the RENs of all devices connected to one
line should not exceed 5.0. To be certain of the
number of devices you may connect 10 your line, as
determined by the REN, you should contact your
local telephone company to determine the maximum
REN for your calling area.

if your telephone equipment causes harm to the
telephone network, the telephone company may dis-
continue your service temporarily. If possible, they
will notify you in advance. But if advance notice isnt

~ practical, you will be notified as soon as possible.

You will be informed of your right to file a complaint
with the FCC. ‘

Your telephone company may make changes in
its facilities, equipment, operations, or procedures
that could affect the proper functioning of your
equipment. If they do, you will be notified in advance
to give you an opportunity to maintain uninterrupted
telephone service.

If you experience trouble with this telephone

* equipment, please contact your telephone company

for Information on obtaining service or repairs. The
telephone company may ask that you disconnect
this equipment from the network until the problem
has been corrected or until you are sure that the
equipment is not malfunctioning.

This equipment may not be used on coln service
provided by the telephone company. Connection to
party lines is subject to state tariffs. .
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Dial-up Tone Remote System

15

: ~4 dBm * 1 B
7 002%. —29

ophone element; auxniary audio
':speaker mute upon-PTT

_Transmit Ouitpit Level: 40 10 —6'dBm (50 MVpyp 10
© 2:6 Vpp-typical vome) intc a 600-Q load, adjustable.
""Tone output levels are 6 dB below voice

" white noise.
" RXInput‘Noise Tolerance

Telephone Line Loss

Low Sensitivity: 7 dB minimum to 17 dB maxi-
mum (as shipped)

High Sensitivity: 17 dB mlnimum to 27 dB maxi-
mum, solder-bridge programmable

S/N Tolerance

- DTMF Access, Reset Function Tone Decode!
10-dB-. : .

Llne-Nols Tolerance, PTT of: r Decode; -22
 line loss to =42 27 dB line loss'

Llne—Noise'-Tolerance, False ™ Hold of 800 ms or

‘Longer, 1.in 10,000 Probability

‘Low Sens[tlvlty ~36°dBm, 3 kiHz bandwidth white
nolsg.

High Sensitlvity _—46 dBm, 3 kHz bandwidth

False DTMF Access or Reset Decode: Less
than one false in 1000 hours of typical radioc audio
-estimated '
False TX Initiate: 0 dBm, 3 kHz white noise, 1 in
10,000 probability with properly adjusted RX input
control
Recelve and Transmit Audio Compression: Less
than:3 dB change in output for 20 dB change in mput
above threshold

Distortion; 2% THD maxlmum at full compression

-+ Audio:Frequency. Response- +1,5 dB, 300 to 3000
Hz éxcept at transmit tone-natch frequency

i and Noise: 60 dB-below opérating levels, mini-
- mum’ -

_Autodial )
Digits: 1 to 11, 10 DIP-switch programmable

" Digit Rate:. 7 digits/s nominal

DTMF Duty Factor: -50% nominal
DTMF Output Levelr —4-dBm = 1 dB

:LineOutput Level

Voice: -10 dBm =*

voice)

Tones to Line: ~16 dBm + 1dB

Autodial DTMF: ~4 dBm = 1dB
Logic Hold after Power Loss: 200 ms minimum
Telephone Line Interface: Modular cord

Power Requirements: 115 to 16,5 Vde, Ssemi-
regulated; 140 mA maximum at 12 Vde input; 100 MA
maximum at idle and 12 Vg input, factory program-
ming; 70 mA maximum at idle, 12 Vae Input and alter-
nate-mode programming; provision for optional 105 to
130 Vac, 8 W wall:power supply

Operating Temperature Range: -30 10 +60°C

1dB (about 2.2 Vpp typlcal

- Size: 16.6'W, 656D, 1.72 H inches; 422 W, 16.7 D,

4,37 H centimeters

Miscellaneous: Crystal-controlled tone - frequencies
and decoders; inhibit PTT/COR Input terminals; exter-
nal access/reset decoder input terminals
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C-550 Parts List 112-1608 CAP ELEC 1.0MF 20% 25V 8 g
Ckt C15 .
Part No. Description Sym C19 (
011-0039 TOP ASSY C-550 ‘ c21
C23
D12-0007 SUB ASSY PHONE BASE Cc29
: ‘ ) C56
024-0003 PANEL FRT C-550 CONSOLE 112-1609 CAP ELEC 100MF 20% 25V C3
. 112-1645 CAP ELEC 4.,7UF 25V MINI C57
065-0383 PCB MAIN C-550 ; 112-1671 CAP ELEC 22MF 16V 10%RD cs0 -
065-0384 PCB SWITCH C-550 112-1673 CAP ELEC 2.2MF 20% RAD C17
- C18
1020430 CAP CER 470P S2L 5%.50V C31 Ca7
1121691 CAP ELEC 220UF 25V C26 -
104-0748 CAP TANT 10MF 10V c27 C59
: C30 . c61
C34 130-0673 _RES VAR 10K 20T 3/8SQ R12
C42 130-0724 RES VAR 10K LOG V-ADJ R53
' . C43 1300731 POTPCB 10K V-ADJ CER R6
104-0762 = CAP TANT 100 UF 10V RAD C41  -180-0739 RES VAR PL 1KLG 7/16SHFT ~ R101
: 182-0004 RES RN55C 32.4K 1% 1/4W ‘ R1
105-1001 CAP MYLAR .001MF 10% 100V C13 : R2
. C14 . v R3
C32 ‘ R4
G40 : ' R8
C45 ‘ ' ~ RO
' . ' C60 . ’ R14
105-1009 CAP MYLAR .022MF 10% 100V C63 R16
105-1011 CAP MYLAR ,047MF 10% foov C51 ' R48
105-1095 GAP MYLAR .47UF 250V AX C54 R49
~ 105-1099 CAP MYLAR .01MF 10% 100V C36 134-0212 RES RN55D 10.0K 1% 1/4W . R32
: ) c62 134-0241 RES BN55D 11.3K 1% 1/4W - R33
110-1340 - CAP CER .1MF SMALL Cé 134.2840 RES RN55D 5.62K 1% 1/4W Re7
c12 1342842 RES RN55D 22.1K 1% 1/4W R10
Cc1i6 , R34
‘C20 : R36
c22 134-2864 RES RN55D 536 1% 1/4W R39
C24 134-2887 RES RN55D 27.4K 1% 1/4W R7
C25 i ' R38
(021 134-2947 RES RN55D 249K 1% 1/4W ) R58
C33 134.3018 RES RN55D 866.K 1% 1/4W R46
G35 R47
C37 134-3020 RES RN55D 1.69K 1% 1/4W R5
Cc38 134-3027 RES RN55D 191K 1% 1/4W R19
C39 136-0001 RES COMP 2.7 5% 1/4AW R18
C44 ‘ v R28
C46 - - R81
C48 . 136-0030 RES COMP 680 5% 1/4W R24
C49 136-0032 RES COMP 1K 5% 1/4W . R13
c52 \ R15
C53 R23
- C5h5 R30
. C64 - R102
110-1345 CAP CER .0022MF 5% NPO C1 136-0035 RES COMP 1.8K 5% 1/4W R80
- ' ' C4 136-0037 RES COMP 27K 5% 1/4AW R78
112-1606 CAP ELEC 10MF 25V - G2 _ R79
' : - Cs 136-0040 RES COMP 4.7K 5% 1/4W R17
- C9  R43 .
c10 R45 -
C11 R55 -

C58 ' R56
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136-0044 RES COMP 10K 5% 1/4W R21 162-0001 DNET CMNA QUAD DIODE SIP DN1
R25 DN2
R26 DN3
R50 DN4
R52 DNb
R54 DN6
R57 DN7
R59 DN8
R60 DN9
- Re1 DN10 -
R70 DNt
R71 DN12
R73 N
R74 1656-1212 XTAL HC-18 3.579545 MHZ Y1
R76
R77 249-0119 SPEAKER 4'SQ 3W
. R83 249-0121 HANDSET ELECTRET PTT . ,
136-0048 RES COMP 22K 5% 1/4W R22 286-1768 PIN TEST POINT' TP1
' R28 TP2
R31 TP3
R35 TP4
R37 286-1784 PWR JACK PG BD 2.5MM - J5
R40 286-1786 TERM STRIPPC BD 3 WIRE TB1
R51 286-1830 CONN PCB MODULAR HANDSET  J1
R62 286-18317 CONN PCB MODULAR LINE J2
R64 286-1833 TERM QUICK CONNECT
R66 286-1851 RECPT PCB SPADE LUG DUAL J7.
R69 ' : J8
R72 J9
136-0051 RES COMP 39K 5% 1/4W R68 J10
. : 296-0589 SWITCH PCB PUSH MOM S101
136-0056 = RES COMP 100K 5% 1/4W R41 N S$102
R44
‘R63 299-0315 SWITCH 8 POSITION DIP S1
. R75 T : : S2
136-0059 RES COMP 180K 5% 1/4W R82 S3
136-0062 RES COMP 330K 5% 1/4W R84 S4
S5
136-0064  RES COMP 470K 5% 1/4W R20 ,
136-0095 RES COMP 7.5K 5% 1/4W R27 318-0261. XFORMER 600-600 FCC T
o R42 :
136-0284 RES COMP 75K 5% 1/4W R11 395-0036 SOCKET 7 PIN INLINE IC Jé
138-0013 RNET ISO 4X22K SIP RN1 425-0105. |C OPAMP 4558 DUAL . us
188-0027 RNET CMN 5X10K SIP - RN2 425-0132 |C CMOS 4C17 CNTR-DCDR u16
: u17
141-0001 XSTR PNP MPS4126 TO92 GP - Q 425-0156  |C PWRAMP LM380 2.5W U4
4250171 1C CMOS- 4081 QUAD 2AND u10
161-0366 DIODE  1N4003 CR13 425-0173 |1C CMOS 4072 DUAL 40R u1s
161-0426 DIODE  1N4148 CR1 425-0178 INT CKT NES70N u2
CR2 425-0181 IC OPAMP TL084 QUAD BFET U1
CR3 : us
CR4 . 425.0186 |C CMOS 4018 PROG CNTR u7
CR5 425-0203 |IC CMOS 4569 PROG CNTR Uit
CR6 425-0206 |C CMOS 4584 HEX TRIG u13
CR7 : u19
CR8 425-0250 INT CKT 4N25 uz2
" CR9 4250255 |C CMOS 4093 QUAD TRIG U4
CR10  425-0285 IC CMOS 4066 QUAD SW us
CR11 425-0411 1C 4538 DUAL MONO U6
CR12 ‘ ug
161-0573 DIODE LED T1 3/4 RED DIF DS101 Uiz



110-1320

CAP CER .001MF 20% 50V C26 134-2875 RES RN55D 18.2K 1% 1/4W

18 Models C-550 Console, RP-250 Station Panel
425.0448  |C REG-P 78L09 9V 1A u21 110-1340 CAP CER .1MF SMALL o]
425.0455 |C ENCDR TP5088 DTMF u18 C3
425.0456 |C DCDR M980 CALL PROG U20 C5
425-0459 |C RINGER MC34012-3P U23 C6
450-0016 PWR SUPPLY 12DC .5A UNREG. C14
484-0102 STANDOFF 4-40 X 1/8 ROUN c18
528-0003 SCREW PH 4-40X1/4 C20
5280259 SCREW PH 3-28X1/4 TYPE B C24
536-0358 NUT TINNERMAN ,187ID PERM ca7
538-1157 NUT PEM 4-40X3/16 C29
550-0243 KNOB  BLACK1/20D 1/8 C38
674-0226 CORD PWR 2C 24 GA CA7
. 674-0239 CORD TEL MDULR 7'PLG-PLG C54
74-0247 CABLE RBN 7 COND .15 6'L C57
869-0024 CASE  TELEPHONE BEIGE C58
’ ' C60
: c62
RP-250 Parts List 86
Ckt 110-1345 CAP CER .0022MF 5% NPO co
Part No. Description Sym C10
011-0042 TOP ASSY RP-250 C15
012-0027 PCB ASSY RP-250 j C16
, 112-15653 CAP ELEC 1000MF 25V C46
021-6584 COVER BTTM P-218/RP-250 112-1606 - CAP ELEC 10MF 25V c8
021-6585 COVER TOP P-218/RP-250 ' C11
021-6587 PANEL REAR RP-250 C22
§27-0003 SCREW FH 4-40X1/4 100DE C33
533.0064 SCREW PH 6-20X 1/4 TYPE B G52
. Cé1
065-0385 PCB RP250 C74
112-1608 CAP ELEC 1.0MF 20% 25V ci7
104-0408 CAP TANT 1MF 35V C68 , c19
104-0748 CAP TANT 10MF 10V . C2 c21
' C4 32
C39 C36
C40 Cs5
C41 C56
c43 c73
Ca4 112-1609 CAP ELEC 100MF 20% 25V C49
C53 o ' C50
: C65 112-1659 CAP ELEC 4.7MF NP 10V C34
104-0751 CAP TANT 2.2. MF 16V C23 c35
C30 112-1695 CAP ELEC 2200UF 16V TWSS C48
C31 :
C63 130-0673 RES VAR 10K 20T 3/85Q R15
104-0762 CAP TANT 100 UF 10V RAD C51 : R39
105-1001 CAP MYLAR .001MF 10% 100V c13 , R42
, C25 130-0674 - RES VAR 2K R87
Cc28 R90
c42 R94
C45 130-0725 RES VAR 10K LOG PC HADJ R51
C59 130-0734 RES VAR 1K LOG H-ADJ R53
C64 132.0004 RES RN55C 32.4K 1% 1/4W R13
. ce7 R14
105-1011 CAP MYLAR .047MF 10% 100V ci2 R36
105-1013 CAP MYLAR ,1MF 10% 100V c7 R37
105-1091 CAP MYLAR .33MF 10% 250V - G37 R41
105-1116  CAP MYLAR .0047 UF 1% C69 134-0212 RES RN55D 10.0K 1% 1/4W R34
- ‘ C70 134-0250. RES RN55D 178K 1% 1/4W R55
(074 134-2864 RES RN55D 536 1% 1/4W R40
cr72 1342873 RES RN55D 133K 1% 1/4W * R48
R62
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1342901 RES RN55D 26.7K 1% 1/4W R43 136-0059 RES COMP 180K 5% 1/4W R29
. R57 136-0060 RES COMP 220K 5% 1/4W R9
— 134-2945 RES RN55D 267 1% 1/4W R35 R24
) 1342048 RES RN55D 6,98K 1% 1/4W R63 136-0061 RES COMP 270K 5% 1/4W R26
‘ R92 R73
184.2087 RES RN55D 11.8K 1% 1/4W R56 . 136-0062 RES COMP 330K 5% 1/4W R30
134.0989 RES RN55D 14.7K 1% 1/4W 1188 136-0063 RES COMP 390K 5% 1/4W R11
R89 136-0086 RES COMP 51 5% 1/4W R 28
1842991 RES RN55D 10.5K 1% 1/4W R54 R 91
134-3020 RES RN55D 1.69K 1% 1/4W R38 : R100
134.3031 RES.RN55D.66.5K 1% 1/4W R22 136-0090 RES COMP 620 5% 1/4W R45
136-0282 RES COMP 51K 5% 1/4W R16
136-0020 RES COMP 100 5% 1/4W R98 R78
186-0032 RES COMP 1K 5% 1/4W R18 136-0287 RES COMP 130K 5% 1/4W R49
R23 R72
R75 136-0288 RES COMP 160K 5% 1/4W R25
R77 136-0297 RES COMP 910K 5% 1/4W R44
R8O 136-1952 RES COMP 240K 5% 1/4W R3
R81 136-1955 RES COMP 5.1K 5% 1/4W R12
© R86 136-1962 RES COMP 36K 5% 1/4W R17
R93 136-1965 RES COMP. 11K 5% 1/4W R61
136-0035 RES COMP 1.8K 5% 1/4W R47 138-0013 RNET ISO 4X22K SIP ‘ RN4
186-0040 RES COMP 4.7K 5% 1/4W R5 RN5
! RO - 138-0027 RNET CMN 5X10K 8IP RN6
R66 138-0032 RNET CMN 5x22K SIP RN
R67 138.0045 RNETISO 5X33K SIP- . RN2
R74 . \ RN3
: o R82 .
136-0044 RES COMP 10K 5% 1/4W - .R32 141-0002 XSTR PNP 2N5087 TO92 HB Q6
: : . R33 : : :
R46 . 144-0001 XSTR NDMOS2N7000 TO92 SW Q1
R50 , e : : Q3
R52 ‘ o ' Q4
: : : R97 : : Q5
136-0048 RES COMP 22K 5% 1/4W “R1 - ) IR Q7
. ' , . R2 \
R6 161-0366 DIODE  1N4003 CR11
R7 . : CR12
R8 . _ CR18
R31 CR20
R60 . CR21
R69 : CR22
R70 161-0426 DIODE  1N4148 CR1
" R79 \ " CRs3
R83 ‘ ' CR4
R84 CR5
R85 ' CR6
R95 , » CR7
) R96 CR8
136-0055 RES COMP 82K 5% 1/4W R64 , . CR9
136-0056 RES COMP 100K 5% 1/4W R4 CR10
R10 CR13
R19 _ _CR14
R21 o CR15
R27 ‘ ’ ‘ CR16
R58 " CR17
R59 ' CR19
R65 _ CR23
' R68 - CR24
Y, R71 ‘ _ CR25
' R76 CR26

R99 ‘ o ' CR27
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162-0001 DNET CMNA QUAD DIODE SIP DN1 495-0166 |C REG-P 78L05 5V 1A : U20
DN2 u38
DN3 495.0171 1C CMOS 4081 QUAD 2AND us
DN4 . : U8 (
DN5 us2
DN6 425-0173 1C CMOS 4072 DUAL 40R U9
DN7 425.0178 INT CKT NE570N - u23
DN8 4250181 |C OPAMP TL084 QUAD BFET U13
DN9 u21
. DN10 22
DN11  425-0193 IC CMOS 4023 TRIP 3NAND u14
DN12  425-0204 |C CMOS 4025 TRIP 3NOR ©us3
DN13  425.0206 IC CMOS 4584 HEX TRIG U4
DN14 uU1s
. DN15 . 126
165-1212 XTAL HC-18 3.579545 MHZ Y1 , : . U28
, ' ' Y2 425.0215 INT CKT ULN2004A - ui2
180-0321 RELAY DPDT PCB 12V ‘ K2 4250221 IC CMOS 4071 QUAD 20R uis
' K3 4050227 1C CMOS 4504 6-L/SHIFT U11
180-0826 RELAY FCC DPDT PCB 12V K1 495.0255 |C CMOS 4093 QUAD TRIG us
286-1749. TERM STRIP12 PIN MINI TB2 , u25
286-1768 PIN TEST POINT ' TP1 o U35
286-1770 TERM STRIP 8 PIN MINI- TB1 ' Use
286-1784 PWR JACK PC BD 2.5MM ~J7 0 425-0262 IC CMOS 4044 QUAD LATCH  Use
286-1831 CONN PCB MODULAR LINE Js 425-0266 IC OPTO H11AA1 MOT 2LED uso
299-0315 SWITCH 8 POSITION DIP S1 425-0273 INT CKT CD4073B U7
: : s2 425-0285 IC CMOS 4066 QUAD SW U24
S3 ' _ . ust
e sS4 425-0295 INT CKT MT8870 DTMF DCR u10
85 405.0296 |C CMOS 40638 MAG COMP U1
S6..  425:0411 IC 4538 DUAL MONO TUt7
318-0261 XFORMER 600-600 FCC T1 425.0448 |C REG-P 78L09 9V 1A . us4.
425-0132 . |C CMOS 4017 CNTR-DCDR u2 425.0455 - |C ENCDR TP5088 DTMF S U19
. U8 425-0456 - |C DCDR M980 CALL PROG u27

u29 484-0102 STANDOFF 4-40 X 1/8 ROUN
ua7 674-0239 CORD TEL MDULR 7'PLG-PLG

Vega
a MARK IV company

Signaling Products Group

9900 Baldwin Place ‘ )
El Monte, California 91731-2204 ~ (
Telephone: (818) 442-0782
Toll-free; 800-877-1771 . .

. , Printed in USA
FAX: (818) 444-1342 . November 1989
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