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DESCRIPTION

The ST-180 is a Shared Repeater Panel for up to
eight users. It allows a 2-way FM radio, capable of
full-duplex operation, to be modified into a repeater.
The ST-180 has been designed as a low-cost high-
performance unit. It offers the advanced features
found in more expensive repeater panels, but
without the added cost of lights and read-outs. After
the original setup by a technician using standard
radio shop equipment, no further adjustments or
changes should be necessary.

Shared usage of the repeater is determined by one
to eight tones, each assigned to a specific user.
User tones (decode and encode) must be set up at
the repeater. Each DECODE frequency is deter-
mined by placement of six wire jumpers associated
with the respective decoder IC. Each ENCODE
frequency is programmed in association with a
decode frequency. Encode frequencies are
programmed with six DIP switch positions, then
written into an EEPROM memory. :

The ST-180 is shipped from the factory with one
decode circuit and six jumpers for one user tone.
Up to seven additional decode circuits with jumpers
may be ordered and field-installed for the number
of users assigned to the repeater.

Under normal operation, the ST-180 transmits the
same tone as it receives. However, it can be set up
to transmit a different tone for specific applications.
The unit also generates its own squelch signal,
allowing the tone squelch and carrier squelch to be
AND’ed together so that both must operate before
gating can occur.

To prevent co-channel interference and to comply
with the standards for maximum repeater keying
times imposed by most governments worldwide,
thé ST-180 limits keying to user-selectable time
periods ranging from 1.5 to 5 minutes.

User tones can be activated and deactivated local-
ly, or by means of remote signaling to toggle user
tones ON and OFF. The Selectone Model ST-
800RPT Remote Control Decoder Module is
available as an option to the ST-180 for remote
ON/OFF toggling.

The ST-180 is contained in a metal chassis
designed for mounting in a standard 19" equipment
rack. The chassis requires one module (1-3/4") rack
space. The front panel is removable for easy access
to the circuit board. Interconnection to audio and
power is from the rear of the chassis by a 36"
external cable.



SETUP

PROGRAMMING DESCRIPTION

The ST-180 is shipped from the factory with one
tone decoder IC installed at U3. Up to seven addi-
tional tone decoders may be installed as options at
U4 through U11. Each tone decoder IC is
programmed for its individual tone frequency using
wire jumper fields adjacent to the chip location. The
ENCODE tone frequency data is programmed by
the settings of switch S2 positions one through six.
This binary data s written to an Electrically Erasable
Programmable Read Only Memory (EEPROM)
device at location U12 during programming. No
data is contained in the encoder/decoder IC’s
themselves. As a result, if an operational failure
should occur it is possible to freely swap IC's from
one position to another (U3-U11 and U13) for
troubleshooting. In fact, as long as IC’s are always
installed at locations U3 and U13 it is not necessary
to fill the optional IC sockets sequentially.

Actual programming of the ST-180 does not require
any external test equipment since all required
programming signals are generated internally.
Programming is accomplished by connecting the
encode output of U13 (pin 15) to the paralleled
inputs of U3 through U11 (pin 21 ) via S2 position 7.

This provides a test signal which is interpreted by
one of the eight possible tone decoders as an
on-frequency tone signal. This one of eight signal
is fed to the ADDRESS input pins of U12. The
encode data presented to the DATA input/output
pins of U12 by S2 positions 1 through 6 is then
written to the address defined by this one of eight
signal when S1 is pressed. It is imperative there-
fore that S1 be pressed only when actual
programming is intended since pressing S1
when the address and data inputs of U12 are not
set up properly will cause operational problems
as the result of storing erroneous information.
Transmit time out time is programmed by the
remaining switch positions of S2 (9 and 10) as
shown in TABLE 2. The setting of the time out timer
is not stored in memory and does not require St to
be pressed.



SETUP

PROGRAMMING MULTIPLE
CTCSS TONE USERS

. Perform the steps shown in PROGRAMMING
SETUP.

. Set the tone decode jumpers for all the tone
locations that are installed according to
TABLE 1. (Refer to the component locator to
find the location of position one in the jumper
field.)

. Turn power on to the ST-180.
. Set S2 positions 7 and 8 to ON.

. SetS2 positions 1 through 6 to the same tone
frequency as was set in step 2 for the first
decode location to be programmed.

IMPORTANT! Verify that both the decode
jumpers and the encode programming
switches are set to identical tone frequen-
cies.

. Press S1.

. Set 82 positions 1 through 6 to the same tone
frequency as was set in step 2 for the next
decode location to be programmed. IMPOR-
TANT! Verify that both the decode jumpers
and the encode programming switches are
set to identical tone frequencies.

8. Press S1

9. Repeatsteps 6 and 8 until each tone position
in sequence has been programmed.

10. Set S2 positions 1 through 8 to OFF.

-11. ResetR61 (if necessary) as outlined in LEVEL
ADJUSTMENTS.

PROGRAMMING SEPARATE ENCODE
AND DECODE CTCSS FREQUENCIES

1. Program as shown above in PROGRAM-
MING SINGLE or MULTIPLE TONE USERS
using the desired ENCODE tone frequency.

2. When programming is complete reset the
DECODE tone frequency programming
jumpers to the desired DECODE tone fre-
quency.



SETUP

LEVEL ADJUSTMENTS SETUP
1.

Set JU9 to center to A for direct FM or center
to B for phase modulated transmitters.

Apply power to the ST-180 and the
receiver/transmitter under test.

Connect a communications service monitor
in duplex mode to the receiver/transmitter
under test.

LEVEL ADJUSTMENTS

. Inject a full quieting, on channel, RF carrier

modulated with a 1KHz tone at + 3.0KHz of
deviation.

Using an oscilloscope adjust R4 (input audio
gain adj.) for 4.8Vp-p (1.7Vrms) at TP1. °

NOTE

When making the input audio level ad-
justment (R4) if you are unable to
obtain sufficient signal level at TP1 a
second 100K ohm resistor may be
tacked onin parallel with R3to increase
the input amplifier gain.

3. Turn off the carrier from the service monitor.

4.

7.

Using a voltmeter measure the voltage at
U1-7. (J2-1 can be used as a ground refer-
ence for the voltmeter.) Adjust R7 until the
voltage present at U1-7 toggles from ap-
proximately 12Vdc to approximately OVdc.
The squelch is now closed.

NOTE

When making the squelch adjustment
(R7) if you are unable to cause the
squelch gate signal to toggle properly
the problem is likely due to a poor
choice of audio pick up point in the
receiver. The receiver audio MUST be
recovered directly from the dis-
criminator stage before any filtering
takes place.

Set the service monitor to provide a carrier
modulated with one of the previously
programmed CTCSS tones at +0.75KHz of
modulation. (The transmitter under test
should key.)

Adjust R61 for +0.75KHz of CTCSS tone
modulation at the output of the transmitter
under test.

Turn off the CTCSS tone modulation from the
service monitor but retain the RF carrier. (The
transmitter under test should un-key after a
short delay.)



OPTIONAL FEATURES

BUSY CHANNEL LOCKOUT DEFEAT

If busy channel lockout is undesirable in your ap-
plication it can be defeated by removing U11.

LOCAL TONE ON/OFF OPERATION

Any user tone can be toggled from on to off or vice
versa by injecting a carrier modulated with the
CTCSS tone in question and pressing S1.

REMOTE TONE ON/OFF OPERATION

Using the ST-B00RPT any user tone can be toggled
from on to off or vice versa remotely by transmitting
a carrier modulated with the CTCSS tone in ques-
tion and sending the proper DTMF control code.
The ST-800RPT is available from Selectone as an
option for the ST- 180. Specifications and details of
programming that device are included in the
documentation provided for that product.

LOCAL/REPEAT OPERATION

Occasionally it is desirable to operate the host radio
in both the local and repeat mode. Under these
conditions it is important that the proper CTCSS
tone be encoded when local (not generated by the
ST-180) push to talk is activated. As with the repeat
©Operation encode/decode tone frequencies it is
also possible to program the idle CTCSS tone
encoded by the ST-180 to allow for this mode of
operation.

1. Temporarily cut CR12.
2. Set S2 position 8 to on.

3. Set S2 positions 1 through 6 to the desired
tone frequency or tone off if required.

4. Verify that U1-7 is low (0 volts).
5. Press S1.

6. Set S2 positions 1 through 8 off. (The trans-
mitter will key.)

7. Push S1. (The transmitter will un-key.)

8. Restore CR12 by soldering the cut lead.

The repeater will now act as before but when local
push to talk is activated with no signal present at
the receiver the ST-180 will encode the local opera-
tion CTCSS tone.
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dig uid-2e 193005 8200291 £1NX

dig uid-+2 193005 9100-294 21X

dig uid-02 183008 S100-291 LLNX

dig uid-22 19008 8200-294  |OLNX-ENX

dig uld-€ 19%00g 2000294 6NMX

diS uid-9 193005 S000-294 | 8ABNNX

diS uid-9 18%00g S000-291 | avinrx

dis uid-9 1008 S000-29 | 8AVINMX

diS uid-9 Jax005 S000-294 | avSNPX

diS uid-9 193003 S000-291 | aNPNNX

diS uid-9 19005 S000-291 | anvenrx

dis uid-9 1@x005 S000-294 | anvenrx

dis uid-9 1e%008 S000-294 | aNINMX

AS Bey 8Be30A 507182 01 #000-980 FHA
BuL Bwyog XxeH SOWD ¥1OvL 01 9100-080 s
Jowil SOND SSSINT Ol 2000-280 vin
9601/0u3 SSOLO dSSEXW Ol 9100-280 en
WOH33 %91 V9182 edA) Of 8100280 zin
YoIE] €100 SKIS-UL EESOHYL O £100-880 N
pasn jou sjusuodwo) on-+N
96Q1/0U3 SSOLO dSSEXW Ol 9100-280 en
dwy dO fenq 8sEW1 OI £000-580 2n
dwy dO penDd pZEW1 01 2000580 n
auMm Jedwinp 2000666 L

SOd O} diQ YoUMS £000-08} s
UOHNE-ysnd Yoyms 5000584 1S

'4'D %S MB/L Y22 Joisisay 1022-9v} 9/
'4'D %S M8/} YOEE Joisisey £0E6-0Y} S2H
“4'D %S M8/ Y00} Josisery £001-9%} (7]
*4'0 %S M8/1 M1 Joisisey 100L-9v | esded
4'0 %S M8/1 M1'S Joisisay LOLS-9YL (¥4}
4D %S MB/L MZ'2 Joisisay 1022-9v 4 ozd
4’0 %S M8/L YO} Joisisay 2001-9¥1 69
'4'0 %S M8/L 189 Joisisal 208991 894
'4'0 %S M8/L WE'E Joisisey YOEE-OpL 29
'4'D %S MB/L NG'L Joisisay ¥081-0p 1 99y
uonduosaq | “wnp ued JoH

40 %S M8/} WL'ZJoisisey ¥0L2-9vL | S9d-vod ‘40 %S MB/L M| Joisise 100L-SpL 9y
4D %G M8/1 HOZ Joisisay 200291 €94 40 %S M8/L YOI Joisisey 200L-9¥1 Sy
'4"0 %S M8/L W Joisisey y002-9v 1 29y uini-ZL W1 Jejewonuajod 8000-21 1 2t
Uiyl wni-| }OL Jarewiogusiod 2000111 tod '4'0 %S M8/L X001 Joisiseyf £00L-9p1 £
'4'D %S M8/L MOEL Joisisay £0E1-9¥1 (o] '4'D %S MB/L YL Joisisey 200L-9p1 2y
"4'0 %S M8/I Y01 Joisisey 200L-9¥4 654 NdN LOYYNZ Joisisues | 0000012 20
'4'0 %S MB/L X001 Joisisey £004-9¥ ) 85y dNd S06EN Joisisuel| 2000-602 1o}
‘4D %S M8/} WE'E Joisisay YOEE-Op ) 84 ‘1'a'd'a Aejey £000-€21 >}
‘40 %S M8/1 N9'S Joisisay 109S-9¥ 1 9sH anm Jadwnp 2000-666 enr
uInL-Z} Wi Jejewopueiod 8000211 gsH pasn jou sjusuodwo) snr-2nr
‘4D %S MB/L HOL Joisisay 2001-9¢1 ySH (o410
'4'0 %S MB/1 M1 Joisisey +001L-9pL £5Y alp Jedwinp 2000-866 | -(1-1nr)
'4'D %S M8/1 MLy Joisisey 20Lr9pi esd X8|l B[e Uld b JOJo8ULOD #000-950 2r
'4'D %S M8/L Y01 Joisisey 2001-9¥1 5] XB|OW BJBW Uld O} JOJ08UUOD 8000-950 w
'4'0 %S MB/1 Y002 Joisisey £002-9v1 osy UoDIIIS ¥I6N L epoia 0000-990 S1-01HO
40 %S M8/I W22 Joisisey 10229y | 6vH-vIH pesn jou sjusuodwo) 6HO€HO
'4'0 %S M8/1 }OL Joisisay 2004-9¥1 by UooIlIS ¥LBNL 3poia 0000-990 240
*4'D %S M8/L Y00} Joisiserd £00L-9vL | Zvi-ibH pesn jou usuodwo) 14O
4D %S MB/1 98 Joisisey 2095-9v1 ord %02 A0S NSZ 4n0'} Joyoede) ¥001-820 | £¥O-2¥0
4D %S M8/} HSL Joisisey 2082-9v1 684 %01 A0S HX 49000} Jonoede) 0004-920 WO
“4'0 %S M8/I YOOI Joisisey £001-9b1 8¢ %01 A0S H2X 4n10°0 Jopoede) 200L-920 o0
‘40 %S M8/1 0L Joisisey 2001-9v1 ed %02 A9} 08[3 Wiy 400} Jopoede) 0000-020 6€0
diS uld 0L }2Zex6 Aeiry Joisisay 1L000-0€} 9ey %01 A0S HZX 4d022 Joyorde) 00£2-920 8€0
pasn jou usuodwo) Sey %02 A9} We 4nZ'Z Joyoede) 1000-¥€0 80
40 %8 M8/} W1 Joisisey v00L-9Y1 ved %01 A0S H2X 4n10'0 Joyorede) 2001-920 | 980-5€0
pasn jou jusuodwo) £ed %01 A0S HX 4n4'0 Joyoede) £001-920 ¥€0
'4'0 %S M8/L W1 Joisisey ¥001-9¥L 2> 1Z 40 14vd €20
pasn jou yusuodwo) Led %04 AOOL OO 3d00} Joyoede) 000}-€€0 ]
40 %S M8/L Wi Joisisey $001-9p ) oed %02 A9} Wue) 4nZ°Z Jojoede)) 1000-¥E0 [3>4]
pesn jou wsuodwoy 6ed %01 AOS HZX 3nL0°0 Jonoede) 2004920 | 080520
4'0 %S M8/I Wi Joisisey $001-9v1 8 %0k AOS HZX 4nL°0 Joypoede) £001L-920 20
pesn jou yusuodwo) 2 %01 A0S HZX 4n10°0 Joyoede) 2001920 | €20-220
40 %S M8/L W1 Josisey $001-9b1 9eH %01 A0S HZX 4n}°0 Jojpede) £001-920 120610
pesn jou usuodwo) sed %01 A0S HZX 4002 Joyoede) 00£2-920 ¥10
40 %S M8/L W1 Joisisey ¥001-9v1 ved %0L AOS HZX 4n1°0 Joyoede) £001-920 | €10-110
paesn jou ueuodwo) €2y %0L A0S HZX 4d0g} Joyoede) 00S}-920 01080
‘40 %S MB/1 W1 Joisisay 00L-9% e %01 A0S H2X 4ni°0 JoyordeD) £001L-920 2090
Pesn jou jueuoduiog I %02 A9} 1UBL. 4n0L Joyoeded 0000-¥£0 el
UIYL WnL-| Y0} JejeLiopueloy 2000-k 44 o2y %02 A0S NSZ 4n2Z'0 JoyordeD £022-820 %)
4°0 %S M8/L WL Joisisey P00L-9¥ ) 6id %01 A0S HZX 4n10°0 Joyoede) 2001-920 £020
'4'0 %S M8/L WE'E Joisisey YOEE-9Y ) 8iy %02 A0S NSZ 4nz2 0 Jowoede) £022-820 10
40 %S MB/L M09E Joisisay £09e-97%1 Zid o
'4'D %S M8/1 Y001 Joisisey €001-9¥1 9 uondudseg YN YNd J°y
"4'D %S M8/} H0Z2Z Joisisey £022-9v1 sy ATEIWASSY LINDHID A3 LNIYd
'4'0 %S M8/1 00| Joisisey £001-9v1 vid
‘4’0 %S M8/L WL Joisisey $00L-OF 1 €1
4D %G MB/L 01 Joisisey 2004-8¥} x|
‘4'D %S M8/} H0SL Joisisey £0829v1 1] Iquuessy ued juosd 0984-108
'4'D %S M8/ Y02 Joisisay £021-971 0kH-6d rewsepq Alquiessy eqe0 0Lv0-108
“4'D %S M8/} Y001 Joisiseyy £001-9¥4 & Aiquiessy sisseud 08v0-108
UYL Wn-} )OI Jelewopuelod 2000°1 44 ] Aiquuessy ynoig paiuid 0290-108
uonduosaq | ‘wnp ped JoH uonduosag | "wnN ey JoH

(Panuyuo9) ATNASSY LINDHIO I LNIHd

(Penupuo2) ATANESSY LINDHID AILNIHd

‘ATENISSY TVHIANID




