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IMPORTANT INFORMATION

Surface Mount Repalr: RITRON surface mount products require special equipment and servicing techniques.
Improper servicing techniques can cause permanent damage to the printed circuit board and/or components, which
is not covered by RITRON's warranty. If you are not completely familiar with surface mount component repair
techniques, RITRON recommends that you defer maintenance to qualified service personnel.

Precautions For Handling CMOS Devices: This radio contains complementary metal-oxide semiconductor
(CMOS) devices, which require special handling techniques. CMOS circuits are susceptible to damage by
electrostatic or high voltage charges. Damage can be latent, with no failure appearing until weeks or months later.
For this reason, take special precautions any time you disassemble the radio. Follow these precautions, which are
even more critical in low humidity environments:

1) Storagefransport - CMOS devices that will be stored or transported must be placed in conductive material
so that all exposed leads are shorted together. CMOS devices must not be inserted into conventional plastic
"snow" or plastic trays of the type that are used for other semiconductors.

2) Grounding - All CMOS devices must be placed on a grounded bench surface. The technician that will work on
the radio/CMOS circuit must be grounded before handling the radio. Normally, the technician wears a
conductive wrist strap in series with a 100 K2 resistor to ground.

3) Clothing - Do not wear nylon clothing while handling CMOS circuits.

4) Power off - Remove power before connecting, removing or soldering a PC board that contains CMOS devices.

5) Power/voltage transients - Do not insert or remove CMOS devices with power applied. Check all power
supplles to be used for testing CMOS devices, making sure that no voitage transients are present.

6) Soldering - Use a grounded soldering iron for soldering CMOS circuitry.

7) Lead-siraightening tools - When straightening CMOS leads, provide ground straps for the tool used.

When returning a unit for service, use the original packing material and shipping carton if possible. Care must be
iaken to aveoid damage to the rack mounting ears during shipment.

3-9623

i



1.1

1.2

MODEL RRX-450 SPECIFICATIONS

FCCID#

FCC Accepted Parls:
Emission Designators:
Frequency Range:
Fregquency Separation;
RF Channels:

Channel Spacing:
Tone/Code Signalling:

Power Requirements:

Power Consumption:

Local Audio Cutput:

Carrler Dropout Timer:

Squelch Tail Elimination Timer:
Time-out Timer:

Auxiliary Equipment Connectors:

RF Connector:
Antenna Impedance:
AC Power Connector:
DC Power Connector:

Batlery Maintenance Charge Current;

AC 1o Battery Backup Transfer:
Test Speaker Microphone:
Dimensions:

Weight:

Receiving System:

{IF System:

Local Osclllator:
Sensitivity (12 dB SINAD):
Selectivity:

Spurious Rejection:
Image Rejection:.
Intermodulation Rejection:
Frequency Stability

Noise Squelch Sensitivity:
Modulation Acceptance:
Audio Frequency Range:
Audio or FSK Data Output:

Power Requirements:
RF Input Impedance:
RF Connector:

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

GENERAL

AIERIT02-450

22,74,90,95

16KOF3, 16K0F2

450 - 470 MHz

TX/RX: 4.5 to 5.5 MHz Duplexer

1 TX/BX Channel

12.5 KHz

CTCSS or DQC mode:

1 CTCSS or 2 DQC codes standard

Up to 3 additional CTCSS codes available (4 total)
with optional RTS-6P modules

110/240 VAC, 0.5A or External +11 to 15 VDC/2A
60 Watls

1Winto8Q

0 to 8 s, programmable

0 to 8 8, programmable

0 to 30 minutes, programmable

1 internal 10-pin female accessory (RP-200, RTLT, or RTSU)
1 internal 10-pin male header for an external controller
3 internal 8-pin male headers for RTS-6P modules
2 extemal telephone jacks (W/RP-200 installed)
80-239

50

3-pin, fused, power entry module on rear panel
3-pin polarized socket - rear panel

Up to 0.7 A maximum

Automatic relay cutover

2,56mm and 3.5mm jacks for RSM-3X

3.5"H x 19.0"W x 12.0"D standard rack

12 Ibs. (approximate)

RECEIVER

Fixed tuned, Dual Conversion Superheterodyne
21.4 MHz/455 KHz

Low side injection

25 1V, .35 uV through duplexer

-80 dB @ +/-25 KHz

-80 dB

-80 dB

-70dB

+/- 2.5 PPM (-30° to +60° C)

2to 8 uV, adjustable, Factory setto open @ 12 dB SINAD
+- 7.5KHz maximumn

10 to 3 KHz

10 Hz to 3 KHz/P502 in position A

300 to 3 KHz/P502 in position B

2 K Minimum Load Impedance.

A received 1 KHz tone at 3 KHz deviation,

set to produce 2.1 V p-p at J401, pin 1.

+11 to 15 VDC, 0.5A nominal

50 @

Phono jack
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RITRON PROGRAMMABLE REPEATER

SPECIFICATIONS

1.3
RF Output:

Frequency Stability:
Modulation:

Deviation:

Spurious and Harmonics:
Audio Response:

Power Requirements:
FM Hum and Noise:
Audio or FSK Dala Input:

RF Output Impedance:
RF Cutput Connector:

1.4

Frequency Range (MHz)
Frequency Spacing (MHz)
Continuous Power Input (Watts)
[nsertion Loss, Tx to Ant, (dB)
Insertion Loss, Rx to Ant. (dB)
Rx Isolation at Tx frequency (dB)

Tx Noise Suppression at RX frequency (dB)

Impedance (Ohms)
Temperature Range (°C)
Connectors
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TRANSMITTER

1 to 8 Watls @ 12.6 VDC, adjustable
5 Watis @ duplexer antenna port

+/- 2.5 PPM (-30° to +60° C)

Direct FM

0 to +/- 5KHz, adjustable

Better than 51 dBc

10 to 3000 Hz (+/-3 dB))

+11 to +15 VDC, 1.5 A nominal

-60 dB

Pre-emphasized

Impedance: 10 KQ nominal
Frequency Range: 5 to 3000 Hz
Signat Level: 500 mV p-p for +/- 3 KHz of deviation
50 @

Phono jack

DUPLEXER

450 - 470 (RD-451)
5 {standard)
50

1.8

1.5

63

73

50

-30 to +60

Male Phono (TX/RX), SO-239 Female Antenna Connector



2.1

2.2

2.2.1

222

INTRODUCTION

GENERAL

RITRON's RRX-450 Is a rack-mount, synthesized UHF repeater that operates in the 450 to 470 MHz FM
communications band. The unit receives messages which are originated by handheld, mobile, or fixed
stations on one frequency, and simultaneously re-transmits the message on a second frequency. The unit
contains a duplexer which allows a single antenna to be used for simultaneous transmission and reception.
Thisfull-duplex operation allows mobite and handheld units to communicate over much greaterdistancesthan
would be possible without the repeater.

The RRX-450 Is constructed in aheavy duty standard 19" rack-mount enclosure. By removing the five screws
that secure the lid, it can then be slid off for easy access to the internal modules. Since the unit was designed
in a modular fashion, ease of service and excellent RF isolation is achieved. The standard unit is made up
of: 1) control unit, 2) transmitter module, 3) receiver module, 4) power supply and 5) a 4-cavity notch duplexer.

All module assemblies and the power transformer attach to the bottom panel. The antenna, AC power and
any optional accessories connect at the back panel. Optional microphone connections are on the front panel,

INSPECTION
Inspect the equipment immediately after delivery and report any damages to the shipping company.

MODEL IDENTIFICATION

[ )
RITRON, INC. :
@17 8463201 |FCC ID: AIERIT02-450

MADE IN U.S.A. poae u XXXX XXX XXXX

mopeL: RRX-450
PHONE
sn: 12345 REMOTE LINE

FiG-1: RRX-450 FCC LABEL

Theradio model, serialand FCCidentification numbers appear onalabel attached to the repeater's rear panel.
FCC REGULATIONS
LICENSING

The FCC requires the radio owner to obtain a station license for his radios before using the equipment to
transmit, but does not require an operating license or permit. The station licensee is responsible for proper
operation and maintenance of this radio equipment, and for ensuring that transmitter pbower, frequency and
deviation are within the limits specified by the station license. Thisincludes checking the transmitter frequency
and deviation periodically, using appropriate methods.

SAFETY STANDARDS
The FCC (with its action in General Docket 79-144, March 13, 1986) has adopted a safety standard for human

exposure to radio frequency eleciromagnetic energy emitted by FCC regulated equipment. RITRON follows
these safety standards, and recommends that you observe them also:
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RITRON PROGRAMMABLE REPEATER INTRODUCTION

page 4

SAFETY STANDARDS (CON'T.)

DO NOT operate a moblle radio transmitter when someone outside the vehicle is within two feet of the
antenna.

DO NOT operate the transmitter of a fixed radio (base station, microwave, rural telephone RF equipment)
or marine radio when someone is within two feet of the antenna.

DO NOT operate any radio transmitter unless all RF connectors are secure and any open connectors are
property terminated.

DO NOT operate radio equipment near electrical blasting caps or in an explosive atmosphere.
DO NOT press the Push-To-Talk button except when you intend to transmit.
GROUND ALL RADIO EQUIPMENT according to RITRON's installation instructions.

Repair of RITRON products should be perforted only by RITRON authorized personnel,



ACCESSORIES

Programming klits are for use by authorized service/malntenance personnel only.
DESCRIPTION ITEM NO.
Programming Kit for RRX-450 Repeater (via PC compatible computer) RPT-PCPS

Includes: 1) 1 - Software installation instructions
2) 1 - Programming software diskette, 3.5"
3) 1 - PGC/radio adapter cable (DB-25F connector to 6-pin modular connector)
4) 1-PC cable adapter (6-pin modular connector to 3.5 mm plug)

Factory programming of channels, codes and features is also optional.

RRX-450 Maintenance/Repair/Operating Manual RRERX-MRM
Bandpass Filter RF-450
CTCSS Decoder/Encoder Module, Plug-in, Up to 3 additional RTS-6P

DC Cooling Fan (call factory)
Multifunction Telephone Interconnect And Paging Terminal RP-200

No Duplexer Option (UHF Connectors Provided) {call factory)
Remote Speaker/Microphone RSM-3X
Autopatch (Telephone Interconnect and Paging Terminal RP-200

20 Watt Amplified Version RRA-452
Telenexus Line Terminator RTLT-1
Telenexus Subscriber Unit RTSU-1

* Some options cannot be used simultaneously - Contact RITRON for more information. Some options
had not yet been assigned item numbers when this manual was printed.
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4.1
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OPERATION

GENERAL

The RRX-450 repeater canbe powered by an +11 to +15 VDC, or 110/240 VAC source. Therepeaterincludes
a battery maintenance charge output, which is used during normal AC operation to maintain the charge on
an external +12 VDG battery. The external battery is then ready to use if AC power fails.

The RRX-450 has a standard frequency separation of 5 MHz between fransmit and receive channels. Normal
repeater operations have the receive frequency higher than the transmit frequency. "Inverted units” have the
transmit frequency 5 MHz higher than the receive frequency. The duplexer can be mounted with either the
low-pass or the high-pass filter toward the transmitter, to allow inverted-frequency operation if needed.

The transmitter module power output can be adusted from 1 to 8 Watts, with 5 Watls nominal at the duplexer
output (1.8 dBinsertion loss in normal mode). An optional amplifier modute, the RRA-452, has atypical power
output of 20 Watts at the duplexer output. The optional RRA-452 is an enclosed module that fits inside the
repeater enclosure.

A time-out timer, a hang-timer and Morse code 1D are standard items in the RRX-450, as s CTCSSorDQC
tone decode/encode. The use of tone Is optional, however, although the repeater microcontroller may be
programmed for tone,

This repeater can also locally monitor and transmit via an on-board audio amplifier/key circuit, using the
RSM-3X Local Speaker/Microphone.

The RRX-450 is designed to function with several RITRON accessories. For this reason, the RRX-450 main
PC board includes a 10-pin accessory connector. Refer to the "RRX-450 Accessory Installation” section in
this manual. Note that certain accessories cannot be installed simultaneously in one RRX-450 unit -
contact the RITRON Sales or Customer Service Depariment for details (Ph. 317/846-1201).

Because the RRX-450 includes a transmitter, the repeater MUST BE LICENSED BEFORE USE. Your
RITRON Dealer can help you obtain an FCC license.

To install and operate the RRX-450 as a repeater, connect the unit to an antenna that has been tuned to the
transmitter frequency. Then, connectthe unitto either a+12 Voltbattery or plugitintoa 110 VAC outlet. Make
sure that the AC voltage selector (rear panel) is set for the appropriate AG source (110 or 240 VAC). When
the red "Power" LED on the front panel lights, the repeater is fully automatic and ready for operation.

All internal adjustments have been factory set. A signal on the repeater receive frequency activates the
repeater transmitter, as indicated by the red "Status” LED lighting.

In addition to the standard repeater operation described above, the RRX-450 may be used with an RP-200
autopatch or Telenexus system to provide interconnection with the Public Switched Telephone Network.

The RRX-450 repeater includes these features:

Back-up Battery Charger

External Auxiliary Repeater Controller Connector

Internal CTCSS or DQGC Capability

Modular Design For Quick Field Repairs and RF Isolation
Rack Mount Enclosure For Professional Installations

User Programmable Functions



4.2

RITRON PROGRAMMABLE REPEATER OPERATION

TONE SIGNALING

The repeater's internal microcontroller may be programmed with CTCSS (Quiet Call) or DQC (Digital Quiet
Call) to access the repeater. CTCSS and DQC cannot be used simultaneously. The standard RRX-450 may
be operated with one CTCSS tone or two DQC codes.

Additionally, the repeater may be operated to accommodate separate groups of users, each group with its
own CTCSS access tone. This is possible because the main PC board includes ports for up to three optional
RTS-6P CTCSS tone modules. The optional tone module{s) perform decode operations only. The
microcontroller does ali encode functions.

NOTE: In a multiple tone system, if the RP-200 Is captured, all other user groups will be locked out
of the repeater until the expiration of the hangtime. In a Telenexus system, an RP-200 tone must be
set In each unlt, the hangtime in the RTLT end set to .§ seconds (9216), and the hangtime in the RTSU
end set fo 0 seconds (9200).

page 7




5.1

5.2

53

5.4
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PROGRAMMING THE REPEATER

WHAT CAN BE PROGRAMMED

The RRX-450 repeater may be programmed with a transmit frequency, receive frequency, Quiet Call
(CTCSS), Digital Quiet Call (DQC) and special features. Additionally, the repeater's internal microcontroller
mustbe programmed for use with certainaccessories. Forexample, the microcontroller mustbe programmed
with a CTCSS/DQC tone(s) in order to access a RP-200 paging interconnect.

Other programmable parameters include:

Battery backup cutover beep - when AC power fails and the repeater has switched to DC backup, a beep
will sound at the baginning of the first transmission and every 8 seconds
thereafter as long as the transmitter remains keyed.

Transmit time out timer - this feature determines how long the repeater can broadcast continuously betore

" the transmiiter automatically shuts off.

Tone signaling turn off time - this is the time thatno tone is transmitied after the repeater ceases to detect an

incoming carrier.

Call sign - Morse code identifier - the repeater may be programmed to fransmit a Morse code identifier at

a specified time Interval after activity.
TWO WAYS TO PROGRAM THE REPEATER

There are two ways to program the RRX-450 repeater. The first method uses a PC compatible computer and
the appropriate Ritron programming software kit, which includes a cable that must be connected between a
computer serial port and the repeater front pane! 3.6 mm jack. The software provides on-screen instructions
for programming the repeater.
The second way uses a remote speaker/microphone (model RSM-3X) Push-To-Talk switch. The remote
microphone plugs into the repeater front panel. Alidatais programmed by pressing and releasing the remote
PTT. (Refer to the PTT programming explanation on the following pages.)

SETUP FOR PROGRAMMING USING THE REMOTE PTT
1) Remove AC and DC power from the repeater.

2) Insert the remote speaker/microphone (model RSM-3X) plug Into the two repeater front panel jacks
marked "TEST MIC."

3) A small black plastic plug is located to the right of these jacks. Remove this plug to uncover an access
hole in the front panel.

4) Using a pointed tool, press and hold the programming button found behind this hole.

5) Apply power, then release the button.

The repeater will sound a 1 sec. tone to confirm that it is in PROGRAMMING MODE.
RETURNING TO NORMAL OPERATION

AFTER YOU FINISH PROGRAMMING, follow the steps below:

1) Remove power (AC and/or DC) from the repeater.

2) Reconnect power to resume normal operation,

The repeater is now in OPERATING MODE,



5.5

5.5.1

552

RITRON PROGRAMMABLE REPEATER PROGRAMMING

PROGRAMMING NEW CHANNEL CONTENTS USING THE REMOTE PTT
Channel contents are radio frequencies, tones and special features stored in the repeater's EEPROM.

Channel contents are programmed one digit at a time, by pressing and releasing the remote speaker/
microphone Push-To-Talk button (RITRON model RSM-3X) a number of times equal to the digit's value, A
pause of more than about one second causes the repeater's microcontrolter to immediately accept the digit
as complete. The unit then sounds a "ready” tone prompt.

Channel contents are stored by pressing and releasing the programming switch (repeater main PC board)
affer all contents have been programmed. When this button is pressed to save valid data, the repeater sounds
atone.

GUIDELINES
*+ Follow the setup and RETURNING TO NORMAL OPERATION instructions.

+ The repeater will not operate on frequencies outside of the 450-470 MHz band (alihough the unit will allow
you to program frequencies in the wrong band). .

+ While entering a digit, DO NOT pause after releasing the PTT. A pause tells the microcontroller that you
are finished entering the digit.

+ To enter the digit "0," press the PTT ten times.

¢ YOU MUST ENTER ALL RADIO FREQUENCIES AS SIX DIGITS. You cannot skip zero {"0") digits.
For instance, you must enter a zero for each of the last two digits in 464.500 MHz.

For 12.5 KHz offset channels (7-digit frequencies), enter only the first six digits.

When modifying tones in a mulliple tone application, it Is strongly suggested that you start by
using the 84 PTT code (DELETE ALL CODES) and then add the appropriate codes, one ata
time. For CTCSS, make sure the RTS-6P's are set to higher tones than your lowest torne,

The lowest tone Is handled by the on-board decoder of the RRX in a multiple tone conflguration.
Also make sure the additlonal tones are Installed In ascending order starting with J407 and the
portables are programmed for tone dropout. (QC decode)

When changing the code In a single CTCSS system, use the 2 digit PTT code. Using 81XX
wlll "ADD" a code to the existing tone data. Changlng code data DOESN'T change the PTT
tone (the code encoded when using the hand-mic). You must use 91XX to set the PTT tone!

ENTRY MISTAKES

If you press the PTT seven times when you intended six, for example, or just lose count, do not press the
programming button to store channel contents, Continue pressing the PTT until three beeps sound. Then you
can start over.

INVALID ENTRIES

Ifthe repeater sounds 3tones followed by along tone after you press the programming button to store an entry,
the entry was not valid. No programming changes are made. You are still in Programming mode however.
Attempting to save seven digits for a radio frequency, for instance, will not work (remember that all radio
frequencies are entered as six digits). The tables on the next page gives valid entriss.
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RITRON PROGRAMMABLE REPEATER

5.8.3

THE TABLE BELOW LISTS VALID PROGRAMMING ENTRIES. Check the tables. The example column reflects

PROGRAMMING

VALID PROGRAMMING ENTRIES

only a few of the radlo frequencies and codes available.

The radio's microcontroller counts the number of digits in an entry to determine what you are programming. The

first table shows how the repeater microcontroller interprets the number of digits in an entry.

Exceptions to this rule appear in the special features table below. The microcontroller interprets your entry based

on the first two or three digits you enter. (The "X"s in the table represent a code or numbsr of your choice.)

NUMBER

OF DIGITS INTERPRETATION EXAMPLE

2 QC (Quiet Call) 12

3 QC Decode Oniy 129

3 DQC (Digital Quiet Call) 071

4 DQC Decode Only 0719

4 DQC with Inversion {Decode/Encods) 0711-RX&TX

4 DQC RX Inverted (Mobile TX Inverted) 0712

4 DQC TX Inverted (Mobile RX Inverted) 0713

6 TX/RX Frequency (RX Frequency 5 MHz Above) 464700

8 TX/RX Frequency and QC 46470012

9 TX/RX Frequency and QC Decode Only 464700129

g TX/RX Frequency and DQC 464700071

10 TX/RX Frequency and DQC Decode Only 4647000718

10 TX/RX Frequency and DQC with inversion 4647000711

i2 TX Frequency and RX Frequency 464700469700
14 TX Frequency, RX Frequency and QC 46470046970012
15 TX Frequency, RX Frequency and QC Decode Only 464700469700129
15 TX Frequency, RX Frequency and DQC 464700469700071
16 TX Frequency, RX Frequency and DQGC Decode Only 4647004697000719
16 TX Frequency, RX Frequency and DQC with Inversion 4647004687000711
ENTRY INTERPRETATION EXAMPLE

81XX Add a QC Code 8112

81XXX Add a DQC Code 81071

82XX Delete a QC Code gz212

82XXX Delete a DQC Code 82071

83 Read OutAllCodes ===

84 Delete All Codes

85XX Add a RP-200 QC Code 8512

85XXX Add an RP-200 DQC Code 85071

86XX Delete a RP-200 QC Code 8612

86XXX Delete an RP-200 DQC Code 86071

87 Read Qut AlRP-200QC Codes ===

88 Delete Al RP-200QC Codes ===

91XX Set Repeater Microcontroller Programmable Encode Tone g112

92XX Set Hang Time (00 -99) 8232 (1 Second)
93XX Set Time Out {00-30) 9303 (8 Minutes)
94X RWR-10 Installed (0 = not installed, 1 = installed} 941

951 Fan ActiveonTX e

952 Fan on Continuously

96 Turn Off AC Mains FailureBeep ===

97 Tum On AC MAins FailureBesp ===

page 10



5.6

5.6.1

5.6.2

5.7

RITRON PROGRAMMABLE REPEATER PROGRAMMING

NOTES

1) Where "TX/BX Frequency" appears In the interpretation column, the receive frequency is 5 MHz above
the TX frequency,

2} A"9" added to the end of a QC or DQC entry turns off Quiet Call during transmit. Quiet Call then
operates in receive mode only ("decode only™).

3) A ™" added to the end of a DQC entry inverts the code for receive (RX). A "2" inverts the code for
transmit {TX). The examples in the table use the RX inversion.

4) If the repeater will be configured for multiple CTCSS tone operation (RTS-6P modules are used), the
internal, on-board tone programmed into the repeater must be the lowest tone. The tone(s) programmed
for the RTS-6P module(s) must be higher than the "internal” tone.

B} Inany RRX system containing an RP-200, remembher that unfess the RP-200 has a CPROM programmed
with a timeout, there is NO repeater timeout.

PC COMPUTER PROGRAMMING KIT

RITRON's programming kit (RPT-PCPK-3.0) allows programming of RRX-450 repeaters with a PC compatible
computer,

RITRON's adapter cable connects the radio to a computer's serial communications port. Once the cable is
hooked up, the user inserts the diskette provided into his computer's floppy disk drive and loads a software
program. This program transfers data between repeater and computer memory, and includes on-screen
instructions and help. Radio data may be saved to the computer's hard disk to program other RRX repeaters.

THE RPT-PCPK KIT INCLUDES:

1} RITRON RRX Repeater Programmer Software, which is contained on one 3.5" diskstte.

2) Installation instructions and a registration form.

3) RITRON PC to radio adapter cable, which is terminated at one end with a DB-25F connector, at the other
end with amodular plug. The DB-25 plugs into the computer's serial port, the modular plug inte an adapter
for use with RRX repeaters. This adapter mates the modular plug to a 3.5 mm plug, for connection to the
repeater's TEST MIC jack.

THE RPT-PCPK KIT REQUIRES:

A PC compatible computer with DOS 3.2 or later. The computer must have a RS-232 serial port available.
A hard disk drive is recommended.

COMPUTER SOFTWARE COPYRIGHTS

The RITRON, INC. products described in this manualinclude copyrighted RITRON, INC. computer programs.
Laws in the United States and other countries grantto RITRON, INC., certain exclusive rights in its copyrighted
computer programs, including the exclusive right to distribute copies of the programs, make reproductions of
the programs, and prepare derivative works based on the programs. Accordingly, any computer programs
contained In RITRON, INC, preducts may not be copied or reproduced in any manner without the express
written permission of RITRON. The purchase of RITRON, ING. products does not grant any license or rights
under the copyrights or other Intellectual property of RITRON, INC., except for the non-exclusive, royalty free
license to use that arises in the sale of a product, or as addressed in a written agreement between RITRON,
INC, and the purchaser of RITRON, INC. products. page 11



RITRON PROGRAMMABLE REPEATER

QUIET-CALL CODES AND FREQUENCIES

PROGRAMMING

QC Tone Freq QC Tone Freq. QC Tone Freq.

Code Code (Hz) Code Code (Hz) Code Code (Hz)
01 XZ 670 18 32 123.0 35 225.7
02 XA 719 19 3A 1273 36 233.6
03 WA 744 20 3B 1318 37 241.8
04 XB 770 21 4Z 1365 38 250.3
05 SP 79.7 22 4A 1413 39 69.4
06 YZ 825 23 4B 1462 40 159.8
o7 YA 85.4 24 52 1514 41 165.5
08 YB 88.5 25 5A 156.7 42 171.3
09 ZZ NS5 26 5B 1622 43 177.3
10 ZA 948 27 6Z 1679 44 -
11 ZB 974 28 6A 1738 45 183.5
12 1Z  100.0 29 6B 179.9 46 189.9
13 1A 1035 30 7Z  186.2 47 196.6
14 iB  107.2 31 7A 1928 48 199.5
15 2Z 1109 32 Mi 2035 49 206.5
16 2A 1148 33 - 210.7 50 2291
17 2B 1188 34 - 21841 51 254.1

53 Custom
DIGITAL QUIET-CALL CODES

Normal Invert Normal lavent Normal Invert Normal Invert
023 047 143 412 315 423 532 343
025 244 152 115 331 465 546 132
026 464 155 731 343 532 565 103
031 627 156 265 346 612 606 631
032 051 162 503 351 243 6i2 346
043 445 165 251 364 131 624 632
047 023 172 —_ 365 125 627 031
051 032 174 074 371 734 631 606
054 413 205 263 411 226 632 624
065 271 223 134 412 143 654 743
071 306 226 411 413 054 662 466
072 245 243 351 423 315 664 311
073 506 244 025 431 723 703 565
074 174 245 072 432 516 712 114
114 712 251 165 445 043 723 431
115 152 261 732 464 026 731 155
116 754 263 205 465 331 732 261
125 365 265 156 466 662 734 371
131 364 271 065 503 162 743 654
132 546 306 071 506 073 754 116
134 223 311 664 516 432
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6.1

6.2

6.3

6.3.1

THEORY OF OPERATION

Please refer to the RRX-450 schematics while reading the description below.
POWER SUPPLY

The RRX-450 may be powered by either 110/240 VAC oran +11 to +15 VDC external battery. A detachable
3-conductor power cord applies 110 or 240 VAC to the repeater via J307, depending uponthse voltage selector
setting. Theinputis fuse-protected by F303. VR301-303 help limit over-voltage transients fromthe AC power
line. T301 transforms the 110 (or 240) VAC source to a 36 VAC center-tapped line, for application to a full-
waverectifier (CR303 and CR304) andfllter (C306). Fuse F302 protects the DC power supply output. CR307
(30 Volt Zener) further clamps line voltage. 1C301 and assoclated circuitry can apply up to 700 mA of charge
current to the DC backup battery.

IMPORTANT: This circuit is not designed for continuous charge at maximum current, which will cause
components to overheat. Do not connect an external battery that is completely discharged. A battery that
is well below its normal charge capacity should first be fully charged using a high current, fastcharger that can
deliver continuous current for the required recharge cycle.

R306, Q302 and Q303 form the charge current limiting circuit. Q301 disables this circuit during transmit.
1C302 provides the main supply voltage, controlling pass transistor Q306. Each module contains its own
voltage regulation. Supply current limiting is sensed across R323-325 in the ground retumn path to T301.

The RRX-450 may be powered by an external +11 to 15 VDC source, applied to J301. F301 and CR301
reverse voltage short circuit and overload protect the RRX-450. C317-319 aid in filtering. An optional hash
choke (L901) may be added to remove noise, such as alternator whine, from the +12 VDC source.

If AC power falls, Q305 and its assoclated circuilry immediately disengage the relay, applylng the external
battery voltage to the repeater instead. This helps to maintain proper supply voitage to any microprocessor-
controlled devices thatareinstalled onthe repeater. Q304 applies an "AC status” signal to the main processor.

If an optional DC fan is installed, Q307 functions as the fan switch.
DUPLEXER

The purpose of the duplexer is to allow a single antenna to be used for simultaneous repeater transmission
and reception. This is accomplished by combining frequency notch filters into the same structure so that
transmitter power Is greatly attenuated at the receiver input to prevent recelver overfoad. Additionally, the RX
frequencies are attenuated at the TX output to prevent TX noise on the RX frequency from passing through
to the RXinput. The duplexer consists of four resonant cavities coupled to a common transmission line, and
is referred to as a notch duplexer because of the unique bandpass that it produces.

The RRX-450is designed to pemmit the duplexer to be mounted with either the low-pass or the high-pass filter
toward the transmitter - to facllitate reverse-frequency operation (inverted mode).

RECEIVER
The RRX-450's receiver is a fixed tuned Dual-Conversion Superheterodyne with a first Intermediate
Frequency (IF} of 21.4 MHz and a second IF of 455 KHz. A multifunction IC provides demodulated output and
noise squeich.

VYCO/BUFFER AMPLIFIER

Q107, coaxial resonator TL101, varactor CR106 and associated components form the VCO (Vollage
Controlled Oscillator), a resonant circuit that oscillates at approximately 450 MHz. C180 sets the voltage at
the cathode of GR106, determining the varactor's capacitance, which in turn sets the VGO output frequency.
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6.3.2

6.3.3

6.3.4

6.3.5

€180 is adjusted to give +4 Volts at test point 9. TL101 will oscillate at each end of the band (450-470 MHz);
However, C180 should be re-adjusted to give +4 volts each time the frequency is changed. +8 VDG is tied
to the collector of Q107. G179 and C190 serve as a feadback network. G182 couples the oscillator signal
to buffer amplifier Q108. C163 and C165 function as RF bypass capacitors. The amplified signal at Q108's
collector is coupled by C166 and applied both to synthesizer contraller IC103 pin 8 (viaR152and C171) and
1o buffer amplifier Q109. The buffered VCO signal at Q109's collector then fesds through G170 and R159 as
local oscillator injection into the source of Q102, the receiver 1st mixer.

PRESCALER DIVIDER/SYNTHESIZER CONTROLLER
IC103 contains both a prescaler and synthesizer controiler. The prescaler squares and divides the VCO
output tied to pin 8 by either 64 or 65, determined by a synthesizer controller logic signal. A logic high instructs
the prescaler to divide the VCO frequency by 64, a low by 65. The exact number of times the prescaler s
instructed to change divisors Is determined by the channel frequency. +5 VDC is supplied to IC103 at pin 4.

1C103 contains a digital phase detector that works as follows - microcontroller 1C408 (pin 28} clocks data into
IC103's internal buffer (pin 10) in synchronization with clock pulses applied to 1C103 pin 9. (Signals from the
microcontroller are usually too fast to observe with an oscilloscope.)

Once data is loaded into the buffer, a single pulse from IC408 appears at IC103 pin 11 that instructs the
synthesizer controlter to latch and execute the data, i1C103 utilizes internal circuitry to determine whether the
present VCO output frequency is correct by comparing the phase and frequency of the VCO signal (at pin 8)
and the 16.0125 MHz reference oscillator (at pin 1). 1C103 produces a pulse output signal proportional to the
phase difference between the two input signals. If the VCO output frequency is too high, pin 16 pulses high.
If the frequency is too low, pin 15 pulses low.

The charge pump (Q105, Q106 and associated components) and loop filter (C173-176,R141-143 and L111)
transform the synthesizer controller output into a DG voltage for application fo the VCO. The synthesizer
system is "locked" when the phase and frequency of the reference and the divided VCO signal are the same.

REFERENCE OSCILLATOR

The 16.0125 MHz reference osciilator connected to 1G103 pin 1 s built around crystal Y102, C201, varactor
CR107 and tuning capacitor C206. A temperature compensation circuit (R164-168 and CR108) provides the
synthesizer controller with a constant 16.0125 MHz reference frequency. A tightly graded reference crystal
maintains +/- 2.5 PPM frequency drift over temperature.

CHARGE PUMP/LOOP FILTER

The charge pump, Q105, Q106 and surounding paris, processes the phase detector (1C108) pulses to yield
a signal that the loop filter can smooth inte a DG voltage. R136 applies the pulses to Q105. Q105 turns on,
applying a voltage "burst" to the loop fiiter (C173-176, R141-143 and L111) and charging C173-176 one pulse
at time toward + 8 Volts. The loop filter provides the DC level at CR106 that governs the VCO frequency.

R137 routes the signal from IC103 pin 16 to Q106. Q106 turns on and discharges G173-1 76 one pulse ata
time, the resuiting DC voliage applied to CR106.

RF FILTERS AND AMPLIFIER

The output from the duplexer is applied to a pair of double-tuned RF bandpass filters that are tuned to the
desired receive frequency. These filters reject unwanted signals and provide approximately 80 dB of rejection
atthe image-frequency [F(Rx) - 42.8 MHz]. The first pair consists of C101, 1101, C102, C103andLi02. C104
matches the output of the filter to transistor Q101 which provides gain at the recelve frequency. The second
filter of C109, L104, C110, C111 and L105 further reduces the input bandwidth to approximately 2 MHz.
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8.3.6

6.3.7

6.3.8

6.4

6.4.1

MIXER CIRCUIT

The RF input signal Is applied to the gate of the mixer, Q102, through C112 and a matching network of C113
and L107. A local oscillator signal from R159 drives the source of the FET mixer. Proper mixer biasing is
obtained by the currentthrough R106 and is bypassed at 21.4 MHz by C116 and L108. The tuned circuit {(L106
and C115) In the drain of Q102 selects the 21.4 MHz output frequency. C114 bypasses the 21.4 MHz signals
and G118 bypasses any 450 MHz signals which could be present on the +8 VDC line.

21.4 MHZ CRYSTAL FILTER AND {F AMPLIFIER

The IF filter is a 4-pole Chebyshev (YF101, C121 and YF102), and has a passband width of approximately
15 KHz with less than 1 dB of ripple. R107 matches the output of the crystal filter to the base of Q103 which
provides gain at 21.4 MHz. C124 couples the amplified 21.4 MHz signal to the FM Subsystem IC.

FM RECEIVER SUBSYSTEM

This clrcuit is bullt around a multifunction integrated circuit, the MC3371D, IC101. It periorms the functions
of: 2nd Local Oscillator (20.945 MHz), 2nd Mixer, 2nd IF Amplifier, FM Detector and Noise Amplifier.

The 2nd Local Oscillator is controlled by Y101, a 20.945 MHz crystal, and the feedback capacitors of G125
and C126. The difference frequency s 455 KHz.

The 2nd Mixer’s inputs are from the 21.4 MHz signal applied to pin 16 and the output of the 2nd Local Oscillator.
Mixer outputis present at pin 3 where itis applied to the Input of the 455 KHz ceramicfilter. This filter provides
additional rejection of undesired adjacent channels. The output of the ceramic filter is applied to the input of
the 2nd IF Amplifier at pin 5. Pin 6 is the decoupled input to the amplifier and pin 7 is the limited IF output.

The frequency modulated signal is detected by an internal quadrature detector whose center frequency is
determined by T101. One input to the quadrature detector is internally connected to the signal atpin 7. The
other input Is the phase-shifted signal from the quadrature coil at pin 8. The demodulated output is present
at pin-9 along with a large amount of 910 KHz signal which must be filtered out by R124 and C140.

R117-119, R122, R125, G132, C136 and the internal clrcuitry of IC101 form an 8 KHz bandpass filter. A
voltage doubling positive peak detector (CR102) detects the noise from pin 11. CR101 acts as atemperature
compensation network. C135 integrates the detected signal. C137 and R121 filter the signal and apply it to
IC104 pin 2. IC104, a comparator with hysteress, compares the detected level on pin 2 to the voltage set by
squelch control R112 on pin 3. R113 and R115 set hysteresis for the comparator.

When the noise on pin 2 equals the voltage set on pin 3, the comparator output activates Q104. The resulting
"low” at Q104's collector is applied to IC408 pin 17 on the control board. 1C102 and IC105 supply +5 Voils
and +8 Volits, respectively.

TRANSMITTER

VCO/BUFFER AMPLIFIER

Q204, L207, varactor CR204 and associated components form the VCO (Voltage Controlled Oscillator), a
resonant circuit that oscillates at approximately 450 MHz. Varying the voltage at the cathode of CR204
changes the varactor's capacitance, which in turn alters the VCO output frequency; for example, when the
voltage at CR204 is increased (normally, the charge in C236-239 provides this voltage), CR204's capacitance
decreases, which increases the VGO output frequency. +8 VDC is tied to the collector of Q204, C242 and
C243 serve as a feedback network. C244 couples the oscillator signal to buffer amplifier Q205. C230 and
G232 function as RF bypass capacitors. The amplified signal at Q205's collector is coupled by C246 and
applied bothto synthesizer controller IC202 pin 8 {viaR236 and C247) and to butfer amplifier Q206. The output
of Q206 feeds Q213 (through C235 and C248). page 17
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6.4.2

6.4.3

6.4.4

6.4.5

6.4.6

PRESCALER DIVIDER/SYNTHESIZER CONTROLLER

IC202 contains both a prescaler and synthesizer controlier. The prescaler squares and divides the VCC output
tied to pin 8 by either 64 or 65, determined by a synthesizer controller logic signal. A logic high instructs the
prescalerto divide the VCO frequency by 64, alow by 65. The exact number oftimes the prescaler is instructed
to change divisors Is determined by the channel frequency. +5 VDC is supplied to 1C202 at pin 4.

IC202 contains a digital phase detector that works as follows - microcontroiler 1C408 (pin 28) clocks datainto
IC202's internal buffer (pin 10) in synchronization with clock pulses applied to IC202 pin 9. (Signals from the
microconiroller are usually too fast to observe with an oscilloscope.)

Once all data is loaded into the buffer, a single pulse from IC408 appears at G202 pin 11 that instructs the
synthesizer controller to Jatch and execute the data. 1C202 utilizes internal circuitry to determine whether the
present VCO output frequency Is correct by comparing the phase and frequency of the VGO signal (at pin 8)
and the 16.0125 MHz reference oscillator. 1C202 produces a pulse output signal proportional to the phase
difference between the two input signals. If the VCO output frequency is too high, pin 16 putses high. If the
frequency is too low, pin 15 pulses low.

The charge pump (Q202, Q203 and associaled components) and foop filter (C236-239, R231-233 and L206)
transform the synthesizer controller output into a DC voltage for application to the VCO. The synthesizer
system is "locked" when the phase and frequency of the reference and the divided VCO signal are the same.

NOTE: In an effort to achleve fast attack times, the TX VCO Is always osclilating In standby. To avold
possible close proximity interference with carrler-only radlos or radios in monitor mode, the VCO Is
shifted off frequency by 37.5KHz.

REFERENCE OSCILLATOR

The 16.0125 MHz reference oscillator connected to 1C202 pin 1 is buiit around crystal Y201, C205, varactor
CR202 and tuning capacitor C208. A temperature compensation circuit (R201-202, R269, CR201 and
variable thermistors R204 and R268) provides the synthesizer controller with a constant 16.0125 MHz
reference frequency. A tightly graded crystal maintains +/- 2.5 PPM frequency stability from -30 to +60° C.

OSCILLATOR MODULATION

When the unit is in transmit, TX modulation is passed to the reference osclllator via C202, and to the VCO via
R219. R219 routes modulation through C225 and R220 to the cathodse of varactor CR203. Because CR203
is coupled o the VCO through C227, modulation causes the VCO frequency to vary. C202 applies modulation
10 the reference crystal to provide for the addition of any Quiet Call or Digital Quiet Call signals. If modulation
was not applied to the reference, QC and DQC encode tones would be distorted as the synthesizer attempted
to track them.

CHARGE PUMP/LOOP FILTER
The charge pump, Q202, Q203 and associated components, processes the phase detector (IC202) pulses
to yield asignal that the loop filter can smooth Into a DG voltage. R215 applies the pulses to Q202, which turns
on, applying a voitage "bursi” to the loop filter (C236-239, R231-233, L206) and charging C236-239 one pulse
at time toward + 8 Volts. The loop filter provides the DC level at CR204 that governs the VCO frequency.

R228 routes the signal from IC202 pin 16 to Q203. Q203 turns on and discharges C236-239 one pulse ata
time, the resulting DC voltage applied to CR204.

KEYING

The transmitter is activated when the microcontroller applies a "high" to J202 pin 8.
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6.4.7

6.4.8

6.5

+V TX SUPPLY

This high activates Q210 and Q211, which form a voltage regulator pass configuration that supplies buffer
amplifier Q206 and pre-driver transistor Q213. (The TX ENABLE line controls other circuitry, too, as related
in other paragraphs.) The high at J202 pin 8 is routed to Q210, forward biasing the base-emitter junction and
causing current to flow from the +8 Volt line to ground through R248, Q210 and R210. The resulting voltage
at Q210's collector switches on Q211, which in turn applies TX +V to Q213 (via R238, R239 and L209).

POWER AMPLIFIER

Q213 and associated components furtheramplify the VCO signal at Q206's collector before feeding it via C257
to the 8 Watt, wide-band RF power amplifier. C258 matches the signal to the base of Q207. The output at
Q207's collector is then coupled into the base of Q209.

The output fransistor's impedance is matched to 50 & by C279 and C280. A low-pass filter (L215-L217 and
C274-C277) attenuates residual harmonics of the output frequency below their specified maximums. The low-
pass filter output is matched to the duplexer by C277. The transmitter power output may be adjusted by R243,
which drives emitter follower Q208 and in turn sets the collector voltage available to Q207. 1C201 and IC204
supply +5 and +8 Volts, respectively.

AUDIO ROUTING (CONTROL BOARD)

Audio from the receiver is applied to IC410A, a buffer amplifier with gain. If the correct conditions {as
determined by I1C408} are present, analog switch IC401A is turned on and audio is routed through the high-
pass filter, which is comprised of IC410B, IC410C and associated circuitry. This high-pass filtered signal and
fiat audio is present at PJ402. If PJ402 s in the A position, flat audio will appear at the accessory connector,
J401. Position B will pass audio with the sub-audible signal removed. In any case, R475 is adjusted to give
2.1 Vp-p at J401 pin 1. This assures the proper audio level for any accessory boards.

The flat audio at IC410A pin 1 is also routed to 1C405, for the purpose of extracting the sub-audible signal,
IC405A and B form a 6-pole low-pass filter that attenuates frequencies above 250 Hz. 1C405C Is a limiter that
squares the signal that drives Q410, whichinsures agood square wave inputat 1408 pin 11. R468is adjusted
for a 50% duty cycle (CTCSS) as seen at 1C408, pini11. (R468 -10T trim pot on rev D control boards)

With the repeal audio path open (IC401A and C are on), the repeat audio level may be adjusted with R406.
The signal is routed to the summing node of IC402B, a summing amplifier, ACC TX audio, Remote TX audio
and Ext Microphone audio are all summed at this amplifier, then applied to transmitter modulator IC404A. All
ports (with the exception of the repeat audio path) are pre-emphasized. Repeat audiois “non de-emphasized.”

IC404, a sixth order Butterworth switched capacitor low-pass filter, accomplishes modulation limiting and
filtering. IC404A, with a closed loop gain of 30, drives the input signal inte limiting. The maximum transmitted
deviation is then set by R4286. The final low-pass filtered output is then routed to the transmitter module via
IC404C pin 4.

IC408 (pin 5) generates sub-audible encode tones into buffer amplifier IC403A. The output enters a 250 Hz
low-pass filter, IG403B, 1C408 sets the corner frequency to 250 Hz (IC408 pin 6 in tri-state) or 150 Hz (IC408
pin 6 at ground). This is also the case for the “decode filter,” IC405 and IC408 pin 7. R423 sets the amount
of tone deviation that is summed with the vaice signal and any external sub-audible at the summing node of
1C404.

IC402C is the accessory audio amplifier, and IC402D the amplifier for the remote port, J402,

1C406 is a differential input amplifier that provides about 1 W of audio into 8 Q at J404. Received signals as
well as programming and acknowledgment beeps pass through this amplifier.
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6.6

Q411 and assoclated circuitry make up the "BEEP" generator, a twin-T osclllator that generates the
programming and system beeps at about 900 Hz.

Up to three CTCSS decoders (RTS-6P) can be added by installing them into J407, J408 and J409 and
programming the EE PROM (IC409) accordingly. (A total of four CTGSS decoderfencoders are avallable,
since the repeater microcontrolier is also programmed with tone decode/encode.)

IC410D provides a very sturdy Vag (Volitage audio ground) for proper op amp biasing. 1C501 and IC407 provide
the necessary regulated valtages for the audio routing circuitry.

MICROCONTROLLER (1C408) PIN DESCRIPTIONS
Microprocessor 1C408 (MC88HC705C8) controls circult operation in the RRX-450 repeater.
PIN DESCRIPTION

1 RESET (LOW) :
To prevent eroneous microcontroller operation when the unit has been on a battery backup for an
extended period oftime, this pin should be pulted low ifand when V+ drops below on-board regulator
dropout spacifications. Q402 and associated components will disconnect V+ when V+ drops below
+9.0 VDC. R435 then pulls pin 1 low.

2 IRQ (LOW)
This line will go low if either the external TX key line (J401, pin 10), the remote key line (J402, pin 5)
or the PTT on the RSM-3X hand microphone are activated. These control signals will override any
current operations. If this line goes low {pin 2), the microcontroller will apply a high to the TX enable
line (Pin 30).

5 PA7 CTCSS/DQC ENCODE OQUTPUT
If a correct CTCSS or DQC code is detected, either by the internal algorithm or an external RTS-6P
decoderfencoder module, the microcontroller will generate the appropriate output signal via this port.

6 PA6 LPF SLEW CONTROL
Pin 6 will have a tri-stated waveform for CTCSS tones above 141.3 Hz, and a low for CTCSS tones
below 141.3 Hz and DQC signals. Pin 6 is tied to 10403 via C410.

7 PA5 |LPF SLEW CONTROL
Pin 7 will have a tri-stated waveform for CTCSS tones above 141.3 Hz, and a low for CTCSS tones
below 141.3 Hz and DQC signals. Pin 7 is tied to {C405 via C428.

8 PA4 REPEAT DISABLE (EXTERNAL KEY TIMEOUT DISABLE)
if this line is fow , the microcontroller will allow the transmitter to be keyed as long as the external key
fineis low. This function is required for accessory board operation. Main audio at 1C401 will not be
passed unless tone is present and the key line is low. This DOES NOT defeat the timout function
in normal repeater mode (Tone Control). Do not confuse this with previous Ritron Repeaters.

9 PA3 BEEP OUT
This pin will enable acknowledgment or alerting tones to the Jocal audio amplifier or to the modulator
for transmission. These tones will be the general programming mode beeps and battery cutover/AC
Mains failure alert beeps. This pin will be high unless the microcontroller is generating beeps.

10 FAN CONTROL
This pin goes high to turn on the DC Fan.
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IN

11

13

14

15

16

17

19

20

21

22

24

DESCRIPTION

PA1 FILTERED CTCSS/DQC INPUT
This pin is used to feed filtered CTCSS/DQC to the microcontroller so that decode operations in the

software can be performed.

PAO TONE SQUELCH OUT

This pin will go high upon CTCSS/DQC decode. The signal is routed to audio gates IC401A and D
Inorderto letaudio pass inanormal repeater mode, as well as In a RP-200/multiple tone configuration.
(if the "patch” is ¢aptured in a multiple tone system, all other tone groups will be locked out uniil the
hang time expires.) The logic high is also inverted by Q401 and applied to any accessory boards via
J401 pin 8.

PBO REPEAT AUDIO ENABLE

This pin will go high when a CTCSS tone required to access the repeater is decoded. A separate
CTCSS tone is required to access an optional RP-200 autopatch accessory. Pin 13 will also go high
if an invalid CTCSS tone for the RP-200 (in a multiple tone RP-200 configuration) is received.

PB1 AUXILIARY TONE DECODE 1 INPUT

An optional RTS-6P module applies a logic signal to this pin. If no tone board will be installed, the
repeater’'s microcontroller must be programmed to ignore this input. If a tone board Is Installed and
the microcontrolier is programmed to recognize this, a high at pin 14 indicates a valid decode. (Q502
in the RTS-6P shuts off and pin 19 is pulled up to +5 V by R490.)

PB2 AUXILIARY TONE DECODE 2 INPUT
A high at this pin occurs when the RTS-6P module decodes a received CTCSS tone.

PB3 AUXILIARY TONE DECODE 3 INPUT
A high at this pin occurs when the RTS-6P module decodes a received CTCSS tone.

CARRIER DETECT
A low present at this pin represents the correct carrier frequency being detected.

PB5 MONITOR INPUT

Without an RWR-10 connected, this line will remain high. The microcontroller ignores this input,
unless programmed for operation with a RWR-10. If an RWR-10 is Installed, the 10 KQ pull-up
resistor (12 V) in the RWR-10 must be re-moved (R633). A low indicates an on-hook condition. A
high means that the handset is off-hook. A high on this pin telis the microcontrolier to place a high
on pin 12, which turns on the audio gate (IC401) to allow for monitoring RX audio before transmitting.

PB6 SYNTHESIZER LOCK DETECT INPUT
As long as the synthesizers are locked, this input will remain low.

PB7 GTCSS ENCODE INHIBIT INPUT
It an external accessory (such as the RP-200) applies a low to this pin, the microcontrotler will inhibit
sub-audible encode.

VSS GROUND
PC7 EEPROM CLLOCK

This pin will toggle in the middle of each bit period sent via the serial data line (pin 28), and clock data
to and from the EEPROM.
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27

28

29

30

31

32, 33

34

39

41
42
43

44
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DESCRIPTION

PCB TX SYNTHESIZER LATCH

Following an operating frequency change, pin 25 willsend asingle positive pulse fo the TX synthesizer
to latch the serial data. If this pin is low at power on, the repeater will enter programming mode.
Repeater functions will not operate in this mode.

PC5 RX SYNTHESIZER LATCH
Following an operating frequency change, pin 26 willsend asingle positive pulse to the RX synthesizer
to fatch the serial data.

PC4 TX/RX SYNTHES!IZER CLOCK
This pin will toggle in the middle of each bit period sent via the serial data line (pin 28), and clock data
to and from the TX and RX synthesizers.

PC3 DATA LINE FOR THE TX/RX SYNTHESIZERS AND EEPROM
This port provides data in and out from TX/RX synthesizers and EEPROM.

PC2 TEMPERATURE SENSE CONTROL (NOT USED)

PC1 TX ENABLE/STATUS INDICATOR DRIVER

Ifthe microcontroller determines to activate the transmitter, this pin will go high and bring pin 31 (PCO)
low. This will provide the transmitter module with the TX enable logic signal and turn on the "red”
transmit indicator. A slow green flashing indicates a EEPROM checksum error. A green flashing
about every second indicates that a synthesizer is out of lock.

PCO TX INHIBIT INDICATOR DRIVER
If a fransmit inhibit condition is present {checksum or out of lock condition), pin 30 will go low. Pin 31
will pulse high every second to fiash the green Inhibit indicator.

RDI, TDO RECEIVED, TRANSMITTED SERIAL DATA

Pins 32 and 33 link the microcontroller to communications from an external data terminal, or to a PC
compatible computer running the custom RRX-450 Programming software. Data Is transmitted or
received via these pins.

PD2 MISO, PIN 35-PD3 MOSI, PIN 36-PD4 SCK AND PIN 37-PD5 SS - NOT USED

PD7 AC MAINS STATUS INPUT

Pin 39 will be low if the power supply Is “online.” Ifthis pin goes high, battery switch-over has oceurred.
NOTE: On battery backup cutover, If the repeater Is transmitiing, the transmitter will
momentarlily un-key, come back up, and a short alert beep will be heard along with the
transmitted audio. Then as long as the repeater Is on batlery, a beep will be heard every 8
seconds during a continous transmission.

TCAP TEMPERATURE SENSE INPUT (NOT USED}

0SC2 OSCILLATOR XTAL OUTPUT

OSC1 OSCILLATOR XTAL INPUT

VDD POSITIVE POWER SUPPLY, +5 VDC
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6.7

THEORY OF OPERATION

SUMMARY OF MICROCONTROLLER PIN DESCRIPTIONS

PIN/PORT

1 Reset
2 IRQ
3 NC

4 NC

5 PA7
6 PAB
7 PAS
3 PA4
9 PA3

- 10 PA2

11 PA1
12 PAO
13 PBO
14 PB1
15 PB2
16 PB3
17 PB4
18 NC
19 PBS
20 PB6
21 PB7
22 V88
23 NC
24 PC7
25 PCH
26 PC5
27 PC4
28 PC3
29 PC2
30 PC1
31 PCO
32 PDO/RDA
33 PDA/TDO
34 MISO
35 MOSI
36 SCK
37 88
38 TCMP
39 PD7
40 NC
41 TCAP
42 0SC2
43 OSCt
44 VDD

PORT TYPE

Fixed
Fixed
Fixed
Fixed
/O
O
O
fle]
1o
o
o
11O
O
VO
11O
e}
o
Fixed
/O
VO
KO
Fixed
Fixed
l{o]
f®]
fe]
e
IO
IO
i8]
o
Fixed
Fixed
SPI
21|
SPI
SPI
Fixed
input Only
Fixed
Fixed
Fixed
Fixed
Fixed

DESCRIPTION

Reset {-)

Transmit Enable Input

No Connaction

No Connection

CTCSS/DAC Encode Output
Low Pass Filter Shift 1/O

Low Pass Filter Shift /0
Repeat Disable

Beep Output

Fan Enable

Filtered CTCSS/DQC Input
Tone Squelch Out

Repeat Audio Enable
Auxiliary Tone Decode 1 Input
Auxiliary Tone Decode 2 Input
Auxiliary Tone Decode 3 Input
Carrier Detect

No Connection

Monitor [nput

TX/RX Synth Lock Detect Input
CTCSS Encode Inhibit Input
Ground

No Connection

EEPROM Clock

TX Synth Latch/Program Mode Switch Input
RX 8ynth Latch

TX/RX Synth Clock

Data, TX/RX Synth and EEPROM
Temperature Sense

Transmit Enable LED Output
Out Of Lock/Checksum LED Output
Received Serial Data
Transmitted Serial Data

Not Used

Not Used

Not Used

Not Used

Not Used

AC Mains Status input

No Connection

No Connection

Oscillator Xtal Output
Oscillator Xtal Input

Posilive Supply
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7.1

7.2

7.3

ALIGNMENT PROCEDURE

This alignment procedure Is correct for these RRX-450 repeater systems:
Standard Repeater
Repeater with Autopatch
Telenexus

RECOMMENDED TEST EQUIPMENT

1) FM service monitor {to 470 MHz) 6) VTVMor DMM

2) Oscilloscope (to 20 MHz) 7) SINAD measuring device

3) FM deviation meter 8) RSM-3X remote speaker/microphone

4) RF Wattmeter, 10 Watts full scale 9) T-10 Torx Driver ( for Top & Front panel screws )

5} Frequency counter (to 470 MHz) 10) Xcelite XST-100 Phillips screwdriver or
equivalent

NOTE: A special "Test Mode" Is available to check repeater sensitivity and desense. Just key the TX to
lock the synthesizer on frequency, {VCO runs at 37.5KHz below normal frequency during standby ) and
before the expiration of hang-time, press the front panel programming button. This defeats the tone
decode function to allow audio to pass out to the SINADDER. The transmitter will only key by bringing the
external key line low. (PTT on the RSM-3X) This test mode only works on & "standard unit” with standard
programming. Any type of accessory board, which would invoke the repeat disable function by sherting
pins 3 to 4 on the accessory connector, distupts the test mode operation.

DUPLEXER
A normal repeater frequency split will have the transmit frequency fow and the receive frequency high. The
LP end of the duplexer will connect to the transmitter and the HP end will connect to the receiver. By
convention, F-low will be the TX frequency and F-high will be the RX frequency in a NORMAL setup. [n a

Telenexus or any other “RF LINK” system, the inverse of this arrangement will appear at the other end. So,
F-low will be the RX frequency and F-high will be the TX frequency in an INVERTED setup.

1) Remove the 5 screws that secure the lid of the enclosure.

2) Unplug the two RF cables that connect the fransmitter and the recsiver to the duplexer.

3) Connect a UHF signal generator to the antenna connector (UHF) on the RRX-450 rear panel.

4) Connect a spectrum analyzer to the duplexer LP cable. Then connect a 50 2 load to the HP cable.
5) Tune the signal generator and spectrum analyzer to the F-high frequency.

6) Carefully loosen the locking nuts on the tuning screws of the LP cavities with a 1/4" open-end
wrench and tune the notch by turning the screw while watching the analyzer.

7) While kesping the locking nut snug, fine-tune one of the LP tuning screws to achieve minimum
transmission of the F-high frequency as seen on the analyzer. Repeat this procedure for the other LP
screw. The LP side notch should be about -73 dB deep and within 50 KHz of the desired notch.

8) Reverse the LP and HP connections and tune the signal generator to the F- low frequency.

9) Repeat steps 6) and 7) for the HP side. The HP notch should be about -63 dB deep and within 50 KHz
of the desired notch,

PRELIMINARY
1) Insert a RSM-3X remote speaker/microphone into the test microphone jacks on the front of the repeater.
2) Remove the hole plug located on the front panel.

3) Rotate the powsr control (R243-TX MODULE) fully counter-clockwise to set the transmit power to 0 W,
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7.4

7.5

4) Connectan RF signal generator to the receiver input port {J101).
5) Connect a Wattmeter to the transmitter output port (J201).

8) Place the RRX-450 in programming mode. (Refer to the PTT Programming Procedure.) Program the
TX and RX frequencies as desired.

7) Setthe internal (ie., microcontroller programmable) CTCSS tone to the desired code.

8) Setthe PTT code to the same as in step 7. A QC or DQC code may be programmed.

9) Read out the data and verify that it is correct.

10) Powsr cycle the unit and proceed.

POWER SUPPLY
1} Adjust R320 for +12.6 VDC at C253, the feed-thru capacitor on the transmit module,
2) Adjust R311 for +13.75 VDG at the external battery connector (J301).
TRANSMITTER

Since the RRX-450 is operated with a single channel, both synthesizer control voltages are set to the same level,

approximately +4 VDC. (The normal voltage swing required in multiple channel radios Is not necessary.) If a key

component is replaced, make sure the control voltage measures +4 VDC (TP-7 on the transmitter board)

1) Remove the module and the synthesizer lids from the transmitter.

2) Apply power to the repeater.

3) Make sure the power control pot (R243) is turned fully counter-clockwise (low power.)

4) Re-adjust the control voltage (TP-7) to 4 VDC by tuning L207. The core is potted to reduce microphonics.

5) Key the repeater by grounding pin-10 of the control board accessory connector (J401).

6) The modulation balance control{R219) may have to be re-adjusted for high quality audio. Set the PTT tone
for DQC, key the repeater, and while scoping the de-mod out on a service monitor, adjust R219 for the best
square wave.

7) Adjust C208 such that the TX frequency Is (+200Hz) above center as seen on the frequency counter.

8) Slowiy adjust R2483 fully clockwise and observe the power reading on the Watimeter.

9) Adjust G277, G279 and G280 for maximum power as seen on the Watlmeler (8 W typical @ 2 Amps).
Absolute minimum power should be 7 Watts.

10) Recheck the center frequency and adjust if necessary.
11) Make sure that all spurious and harmonics are down at least 52 dBc.
12) Adjust R243 on the control board to produce 600Hz of iransmitted sub-audible CTCSS deviation,
13} Re-attach the synthesizer lid (bend all tabs)and the module box lid. All mechanical joints must be SOLID!
14) Set the voice deviation by keying the RSM-3X microphone while speaking. Adjust R426 (control
board) for a 5KHz maximum deviation. (Injecting a 1 V p-p 1KHz signal into J401, Pin-9 or J402, Pin-1
and manually keying the transmitter while adjusting R426 is acceptable.)

15) Un-key the transmitter.

16) Attach a duplexer TX cable to the transmitter and terminate the duplexer antenna port into a duplex
capable service monitor. page 25
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7.6

RECEIVER

1) Remove the 4 mounting screws securing the RX module to the RRX-450 enclosure,
Remove the module box and synthesizer lids, Check and adjust, if necessary, the control voltage at
at TP-9 so that it measures about +4 VDC using C180. Re-attach the lids and secure by bending all
tabs.

2} Adjust R112 fully counter-clockwise to open squelch.

3) Connect a SINADDER to R431.

4) Set the signal generator to the input frequency of the repeater and modulate the signal with a 1 KHz tone
setat3 KHz of deviation. Set the generator level high enough to achieve aSINAD reading. {About-40dBm.)
If completely de-tuned, adjust 102, G103, C110and G111 for best SINAD, while lowering the generator's
output as needed.

5) Connect a probe (set to 10 X) to the oscilloscope’s AC coupled Y input, and the tone generator output to
the DC coupled X input.

6) Connect the 10 X probe to IC101 pin 16. Set the oscilloscope for XY mode.

7) Modulate the RF generator with a 30 Hz tone at 20 KHz of deviation. Setthe generator level high enough
to observe the 21.4 MHz IF response on the oscilloscope.

8) Tune G102, C103, C110 and C111 for maximum amplitude of the passband. Reduce the generator
level as needed to minimize saturation of the RF amplifier and Q101.

9) Tune C115 for maximum amplitude and flattest response. DO NOT retune C115 after this adjustment,
10) Remove the scope probe from IC101 pin 16.

11) Inject a 1 KHz tone at 7.5 KHz deviation and adjust C206 for best SINAD.

12) Reduce the deviation to 3 KHz and increase the generator level to full-quieting.

13) With the oscilloscope in normal mode, connect the 10 X probe to R431 (control board) and tune T101 for
maximum amplitude of the 1 KHz tone. The waveform should be symmetrical and not distorted.

14) Re-adjust C102, €103, C110 and G111 for best sensitivity (.2 pV or better).

15) Increase the input signal by 3 dB; then increase the deviation until the SINAD returns to 12 dB. This
deviation is the minimum acceptance bandwidth of the receiver. Minimum is +/- 7.5 KHz. Less than
7.5 KHz indicates that the IF was misaligned or that the local osclliator frequency is incorrect.

16) Disconnect the RF signal generator from J101 and re-attach the synthesizer and module box fids to the
RX unit. Connect a duplexer cable to the receiver.

17) Before connecting the duplexer to the signal generator output, make sure the transmitter is disabled or
that the generator output port is protected.

18) Put the unit in "Test Mode" by keying the transmitter to lock its synthesizer, and inserting a tool between
the front panel and the programming button. This allows the unit to drop out of tone mode and allows you
to listen to the signal.

19) Re-adjust C102, C103, G110 and G111 for best sensitivity. Sensitivity should be better than .32 pVv
through the duplexer.

20) Bolt the unit back into the enclosure.
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7.7

7.8

7.9

21) Set the signal generator to give an 12 dB SINAD reading.

22) Make sure that R112 (carrier squelch) is fully clockwise and attach a Voltmeter or oscilloscope to J410
{contro} module) pin 8. it should read +5 VDC.

23} Adjust R112 counter-clockwise to the point that pin 8 drops low (0 VDC).
24) Decrease the generator level slowly, making sure the squelch closes with at least 2 dB of hysteresis.

25) Increase the signal level slowly, making sure the unit unsquelches @ 12 dB SINAD.

CONTROL AND FINAL ALIGNMENT

1) With the transmitter and receiver modules connected to the duplexer, apply a 1 KHz tone at 3 KHz of
deviation on the receive input frequency. Make sure there is no sub-audible tone.

2} Inject a full quisting 1 KHz signal, 3 KHz deviation, and adjust R475 on the controf board to give a
2.1 V p-p signal at J401 pin-1.

3) Key the transmitter with the RSM-3X remote speaker/microphone; adjust C277 for a minimum of 5 Watts
at the antenna port. (Set R243 fully clockwise for maximum output.)

4) With the unit still in "Test Mode", set the generator for 12 dB SINAD. Increase the generator leve! by
1.dB and key the transmitter with the remote speaker/microphone. The SINAD should remain at 12 dB or
better. The following guidelines should be observed when measuring desense:

Normal or inverted split/no amp- <.5 dB
Normal spiit with amp- <1.5 dB
inverted split with amp- <2 dB

5) Take the unit out of "Test Mode",

6) Increase the generator level to achleve a full quieting signal, apply sub-audible tone, and adjust
R468 (10 turn trim pot on rev D control boards) for 50% duty cycle at 1C408, pin 11,

7) Adjust R4086 (Repeat Audio} for 3.6KHz of transmitting deviation,
HANG TIME

If the repeater will be used In a Telenexus or Leased-Line system, program 0 seconds of hang time (9200).
Refer to the Programming section of this manual.

If the repeater will be used with Patriot handhelds and/or a RP-200, program 3 seconds of hang time (9299).

Program Jumper Settings

Jumper A B

PJ401 Normal Beep Gen Enable
PJ402 Fiat Audlo Normal (High Pass)
PJ403 Normal External Controller
PJ404 Normal Repeat Disable
PJ407 Normal Catrrier Detect

page 27



8. EXTERNAL CONTROLLER INTERFACE SET-UP

8.1 SET-UP

8.1.1) Even though the external controller will be taking care of the tone functions, the RRX has to be
"ricked” into thinking it has tone or the transmitter will come up on the correct carrier. This is
accomplished by doing the following:

1) Remove R465 from the control board. This will break the audio path to the on-board tone decoder.
Even though the unit will be looking for a specific tone, it will never see itl REV F control boards
have a program jumper to do this. (see chart on page 27)

2) Place a jumper between IC401 pins 1 and 11. This will bring discriminator audio out to the control-
ler. The next revision control board (F) has this designed in.

3) Add R903, a 10K, 1/4 Watt resistor. (See R903 on the paris placement.) Future units will have this
part standard.

4) Jumper pins 3 and 4 together on J401. This will allow the external device to take control of the
RRX-450. REV F control has a program jumper to do this,

5) Set R423 and R406 fully counter-clockwise to set the internal code deviation and the repeat audio
to zero.

6) Make the controller connections to J411. (10-Pin polarized header next to RX port... See schematic
for pinouts)

7) The audio output level to the controller is adjusted by R475. (RX Audio)

8.2
PROGRAMMING
8.2.1) Setany tone (why not use 100Hz?) by key-clicking...8112 or by using the terminal mode
method...S6108. .
8.2.2) Setthe PTT tone (the same as the other tone)...9112 or by the terminal mode method...S7EQC,
8.3

ALIGNMENT

8.3.1) Adjust all audio levels into and out of the RRX-450 for the proper received and transmitted
deviations.
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9.

MEASUREMENT CONDITIONS:

VOLTAGE CHARTS

Supply @ +12.6 VDC, Unit in operating mode, Readings taken with repeater programmed.

IMPORTANT: Because the RRX-450 repeater is constructed with grounding "sub-planes,” use & system

Ground in the same proximity as the circuit being measured. All readings indicated as GND are true system

Ground.

KEY: ALL MEASUREMENTS ARE IN VOLTS DC, UNLESS AS INDICATED BELOW.

GND = GROUND

NC = NOT CONNECTED

DEVICE PIN TRANSMITTER BOARD VOLTAGES FUNCTION
RECEIVE TRANSMIT STANDBY
IC201 1 5.1 5.1 5.1 +5 V Regulator
2 0
3 0
4 0 -
5 0
6 0
7 0
8 12.6 12.6 12,6
G202 1 25 25 25 UHF Synthesizer
2 25 25 2.5
3 5.1 5.1 5.1
4 5.1 5.1 5.1
5 .12 0.02 0.12
6 0 0 0
7 5.1 5.1 5.1
8 - 3.7 3.7 3.7
9 v 0 0
10 0 0 0
1 0 0 0
12 5.1 5.1 5.1
13 0 0 4]
14 0 0 0
15 7.8 7.8 7.8
16 0 0 0
1C204 1 12.6 12.6 12.6 +8 V Regulator
2 0 0 0
3 7.9 7.9 7.9
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RITRON PROGRAMMABLE REPEATER

VOLTAGE CHARTS

DEVICE PIN TRANSMITTER BOARD VOLTAGES FUNCTION
RECEIVE TRANSMIT STANDBY

Q201 D 7.8 7.8 7.8 Reference Oscillator
S 2 2 2
G Clock (Biased @ OV)

Q202 E 7.9 7.9 7.9 Charge Source for VCO
B 7.9 7.9 7.9
C 2.8 2.8 28

Qz03 E 0 0 0 Charge Drain for VCO
B 0 0 0
C 2.8 2.8 28

Q204 D 6.6 6.6 6.6 VCO Oscillator
S 2 2 2
G 0 0 0

Q205 E 0 0 0 VCO Buffer Amplifier
B 0.5 0.5 0.5
C 5.5 5.5 55

Q206 E 0 0.2 0 VCO Quiput Buffer
B 0 0.7 0
C -0.5 5.5 -0.5

Q207 E 0 0 0 Driver
B 0.25 0.01 0.25
C 11.6 1.2 1.6

Q208 E 11.6 1.2 11.6 Power Pass Element
B 12.6 12.4 12.6 (R259 Fully CW)
C 12.7 i2.5 12.7

Q209 E 0 0 0
B 0 0 0
C 12.7 12.4 127

Q210 E 0 3 0 TX Enable Pass Switch
B 0 3.6 0
C 7.9 7.2 7.9

Q211 E 7.9 7.9 7.9 TX +V Pass Element
B 7.9 7.2 7.9
C -0.5 7.8 -0.5

Q212 E 7.8 7.8 7.8 Twin-T Oscillator
B 6.7 8.7 6.7
C 5.3 5.3 5.3

Q213 E 0 0 0 Pre-driver
B 0 0.3 0
c 0.5 6 0.5
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RITRON PROGRAMMABLE REPEATER

VOLTAGE CHARTS

DEVICE PIN RECEIVER BOARD VOLTAGES FUNCTION
RECEIVE TRANSMIT STANDBY
1IC101 1 4.5 45 4.5 IF Subsystem
2 4 4 4
3 3.63 3.63 3.63
4 4,1 4.1 4.1
5 3.6 3.6 3.6
6 3.4 3.4 34
7 33 3.3 3.3
8 4.5 4.5 4.5
g 1.7 1.7 1.8
10 0.63 0.63 0.6
11 33 3.3 32
12 0 0 0
13 23 23 1
14 0 0 0
15 0 0 0
16 1.73 1.73 1.73
ic102 1 5 5 5 +5 V Regulator
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 0 0 0
7 0 0 0
8 12.6 12.6 12.6
1C103 1 22 2.2 22 UHF Synthesizer
2 25 2.5 25
3 -0.13 -0.13 -0.13
4 5 5 5
5 -0.05 -0.05 -0.05
6 0 0 0
7 5 5 5
8- 3.6 3.6 3.6
9 0 0 0
10 0 0 0
11 0 0 0
12 5 5 5
13 0 0 0
i4 0 0 0
15 7.9 7.9 7.9
16 0 0 0
IC104 1 6.7 6.7 0
2 0.3 0.3 i
3 1 1 10.83
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VOLTAGE CHARTS

DEVICE PIN RECEIVER BOARD VOLTAGES FUNCTION
RECEIVE TRANSMIT STANDBY
IC104 4 0 0 0
5 0 0 G
6 0 0 0
7 0 0 0
8 8 8 8
1C105 i 8 8 8 +8 V Regulator
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 v 0 0
7 0 0 0
8 12.6 12.6 12.6
Q101 E 0 0 0 RF Amplifier
B 0.8 0.8 0.8
c 6.256 6.25 6.26
Q102 D 7.35 7.35 7.35 Mixer
G 0 0 0
S 2.8 2.8 2.8
Q103 E 0 0 0 {F Amplifter
B 0.7 0.7 0.7
C 1 i 1
Q104 E 0 0 0 Carrler Detect Switch
B 6.7 6.7 0
c 0 0 5
Q105 E 8 8 8 Charge Source for VCO
B 8 8 8
C 4.2 4.2 4.2
Qi06 E 0 0 0 Charge Drain for VCO
B 0 0 0
c 4.2 4.2 4.2
Q107 D 7 7 7 VCO Oscillator
G 0 0 0
S 23 2.3 23
Q108 E 0 0 0 VCO Buffer/Amplifier
B 0.5 05 0.5
C 6.7 6.7 6.7
Q109 E 0 0 0 VCO Qutput Buffer
B 0.32 0.32 0.32
c 2.85 2.85 2,85
a0 D 7.8 7.8 7.8 Reference Oscillator
G 2 2 2
S CLOCK - -
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VOLTAGE CHARTS

DEVICE PIN POWER SUPPLY BOARD VOLTAGES FUNCTION
RECEIVE TRANSMIT STANDBY
1C301 i i2.9 0 12.9 3 Terminal Adjust Regulator
2 14.2 1.25 14.2
3 26.8 24.8 26.8
10302 1 0 0 0 Voitage Regulator
2 0 0 0
3 0 -0.15 0
4 7 7 7
5 7 7 7
6 7 7 7
7 0 0 ¢
8 0 0 0
9 3 3.5 3
10 9.8 9.7 9.8
11 26.3 24.3 26.3
12 26 24 24
13 111 1.1 11.1
14 0 0 0
Q301 E 0 0 0 Battery Charge Switch
B 0 0.6 0
c 12.6 0 12.6
Q302 E 0 0 0 Battery Charge Current Limit
B 0 0 0 Switch
Cc 12.6 0 12.6
Q303 E 26 24 26 Batiery Charge Current Limiter
B 26 24 26
G 0 0 0
Q304 E 0 0 0 AC Mains Indication Switch
B 0.7 0.7 0.7
c 0 0 0
Q305 E 0 0 0 Relay Switch
B 0.7 0.7 0.7
c 0.2 0.2 0.2
Q306 E 26 24 26 Main Pass Element
B 25.3 23.7 253
C 12.7 12.7 12.7
Q307 E 0 0 0 Fan Switch
B 0 1.4 0
G 12.4 0.7 12.4
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VOLTAGE CHARTS

DEVICE PIN CONTROL BOARD VOLTAGES FUNCTION
RECEIVE TRANSMIT STANDBY
1C401 1 4 4 4 Audio Routing Gates
2 0 4 0
3 5 5 5
4 5 5 5
5 8 8 8
6 4] 5 0
7 0 o 0
8 4 4 4
9 4 4 4
10 4 4 4
11 4 4 4
12 0 5 0
13 0 4.7 0
14 8 8 8
1C402 1 6.756 6.75 6.76 Audio Buffer/Ampilifier
2 0 0 0
3 4 4 4
4 8 8 8
5 4 4 4
6 4 4 4
7 4 4 4
8 4 4 4
9 4 4 4
10 4 4 4
11 0 0 0
12 4 4 4
13 4 4 4
14 4 4 4
1C403 1 3 3 3 Switched Capacitor
2 23 3 2.3
3 2.8 2.8 2.8
4 6.8 6.8 6.8
5 3 3 3
6 8 8 8
7 3 3 3
8 3.7 3 3.7
9 Clock
10 0 0 0
11 Clock
12 0 0 0
13 4 4 4
14 4 4 4

Page 34




RITRON PROGRAMMABLE REPEATER

VOLTAGE CHARTS

DEVICE PIN CONTROL BOARD VOLTAGES FUNCTION
RECEIVE TRANSMIT STANDBY
IC404 1 4 4 4 Switched Capacitor Filter
2 4 4 4
3 3.6 3.6 3.6
4 4 4 4
5 4 4 4
6 8 8 8
7 4 4 4
8 4 4 4
9 Clock
10 0 0 0
1 Clock
12 0 0 0
13 4 4 4
14 4 4 4
1C405 1 4 4 4 Switched Capacitor Filter
2 3.9 3.9 3.9
3 3.9 3.9 3.9
4 38 35 3.3
5 3.8 3.8 3.8
6 8 8 8
7 4 4 4
8 3.9 3.9 3.9
9 Clock -
10 0 0 0
1" Clock
12 0 0 0
13 3.8 3.8 3.8
14 4 4 4
1C4086 1 1.35 1.35 1.35 Audio Amplifier
2 0 0 0
3 0 0 0
4 0 0 0
5 . 8.5 6.4 6.5
6 12.6 12.5 12.6
7 6.4 6.3 6.4
8 1.36 1.36 1.36
1C407 1 5 5 5 +5 V Regulator
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 0 0 0
7 0 0 0
8 12.6 12.6 12.6
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VOLTAGE CHARTS

DEVICE

PIN

CONTROL BOARD VOLTAGES

FUNCTION

iC408

O~ DO N —-

RECEIVE

TRANSMIT

STANDBY
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N

Microcontroller

(if fan enabled on TX)

(No tone installed)
(No tone installed)
(No tone Installed)

AC Mains
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VOLTAGE CHARTS

DEVICE PIN CONTROL BOARD VOLTAGES FUNCTION
RECEIVE TRANSMIT STANDBY
1C409 1 0 0 0 EEPROM
2 0 0 o
3 0 0 0
4 0 0 0
5 0.09 0.1 0.09
6 0 0 0
7 0 0 0
8 5 5 5
IC410 1 4 4 4 Conditioning Filters
2 4 4 4
3 4 4 4
4 8 8 . 8
5 3.9 38 3.9
6 4 4 4
7 4 4 4
8 4 4 4
9 4 4 4
10 4 4 4
11 0 0 0
12 4 4 4
13 4 4 4
14 4 4 4
Q4 E 0 0 0 Tone Squelch Switch
B 4.9 4.9 0 (with correct tone)
C 0 0 0
Q402 E 5.7 57 5.7 Reset Switch
B 5 5 5
c 57 5.7 5.7
Q404 E 5 5 5 Key Switch
B 5 4.4 5 (upon PTT)
C 0 5 0
Q405 E - 0 0 0 Key switch
B 0 5 0 {upon PTT)
c 5 0 5
Q408 E 5 5 5 Lock Detect Switch
B 5 5 5 (if locked)
Cc 0 0 0
Q410 E 0 0 0 QC Decode Switch
B 6 Vp-p 6 Vp-p 6 Vp-p Square wave biased @ 2.2 VDC
Cc 5 Vp-p 5 Vp-p 5 Vp-p Square wave biased @ 2.2 VDC
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VOLTAGE CHARTS

DEVICE PIN CONTROL BOARD VOLTAGES FUNCTION
RECEIVE TRANSMIT STANDBY

Q4 E 0 0 0 Beep Generator
B 2.5 25 25
Cc 0.25 0.25 0.25

Q412 E 5 5 5 Beep Generator Switch
B 0 0 0 "Off”
c 0 0 0
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10. SCHEMATIC TEST POINTS (A) IDENTIFICATION

SCHEMATIC AND TEST ‘
COORDINATES POINT DESCRIPTION
CONTROL D6 A7 +V SUPPLY
D5 AT2 +8V OUTPUT
D3 A74 SUB-AUDIBLE LPF SHIFT (ENCODE)
D2 A7S MASTER RESET. Pulling pin 1 to ground causes system reset.
Q402 forces this point "low” if the supply falls below about +9 Volis.
c2 AT6 REPEAT DISABLE
C3 A77 ON-BATTERY BEEP ENABLE
G2 A7S MONITOR
ce AB0 LOCK DETECT (RX, TX)
c2 AB1 CTCSS ENCODE INHIBIT
B4 ABB FLAT RX AUDIO
A5 A8S RX AUDIO ENABLE
Ad A90 HIGH-PASS FILTERED AUDIO
TRANSMITTER D6 Al TX MODULATION
C6 A2 +5 VOLT REGULATOR OUTPUT
C6 A3 SYNTHESIZER CLOCK
Cc6 Ad TX DATA
B6 A5 TX LATCH
B6 A6 LOCK DETECT
Cd A7 CONTROL VOLTAGE
D4 A8 BESSEL GENERATOR SUPPLY
D3 A9 BESSEL GENERATOR QUTPUT
D3 A10 GROUND
D2 AT +V SUPPLY
c2 A13 TX ENABLE
D2 Al4 TX+V
RECEIVER B6 Al +5 V REGULATOR QUTPUT
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RITRON PROGRAMMABLE REPEATER

TEST POINTS

SCHEMATIC AND TEST
COORDINATES POINT | DESCRIPTION
RECEIVER B5 A2 LOCK DETECT
B5 A3 SYNTHESIZER CLOCK
B5 A4 DATA
B5 A5 LATCH
BS A6 GROUND
A5 A7 +12 V SUPPLY
A5 A8 +8 V REGULATOR OUTPUT
B4 A9 VCO CONTROL VOLTAGE
D3 A10 21.4 MHZ BANDPASS RESPONSE
c2 Al RX AUDIO
D1 A2 SQUELCH OUT
D1 A13 IF SUPPLY
POWER SUPPLY -- Al FUSE (F301)
- A2 EXTERNAL BATTERY
- A3 EXTERNAL BATTERY
- A4 BATTERY CHARGE DISABLE
- A5 CHARGE VOLTAGE OUTPUT
- A6 REG +12.6 V SUPPLY
- A7 BATTERY CHARGE CONTROL
- A8 FILTERED +V SUPPLY
- A9 AC MAINS STATUS
- A10 TRANSFORMER CENTER-TAP
- A1 | RELAY CONTROL
- A12 SUPPLY INPUT/F302
- A13 FAN ENABLE CONTROL
- Al4 FAN SWITCH
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Comi:

RRX-450 RECEIVER

TOP SIDE PARTS PLACEMENT W/ REF DES
1730142
RITRON, INC.
05/29/96
LAST ECN #2354

| ] I ] fi [ 11T I

SCHEMATIC

TOP SIDE PARTS PLACEMENT W/ VALUES
BOTTQM SIDE SIDE PARTS PLACEMENT
P.C. BOARD

130141
30143
17301441
1730140C

5
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SCHEMATIC
TOP SIDE PARTS PLACEMENT W/ REF.DES.
TOP SIDE PARTS PLACEMERT ¥/ VALUES
£.C. BOARD

17301411
17301421
1730143
1730140C

RRX-450 RECEIVER

BOTTOM SIDE PARTS PLACEMENT
173014 41
RITRON, INC.

05/29/96
LAST ECN #2354
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13.

Ref: ECN - 2354

RRX-450 RECEIVER SCHEMATIC REF. PARTS LIST

NOTE: This parts list reflects the most current component values. If a component value given in the schematic differs
from that in the parts list, the parts list should be considered most current.

In the coordinates column below, the first number is the "X" coordinate, the second number the "Y" coordinate. A "B”
at the end of the "Y" coordinate indicates the PC board bottom side. A "T" means top side.

REF# RITRON# DESCRIPTION COORDINATES

REF# RITRON# DESCRIPTION COQORDINATES

CAPACITORS, CHIP, 50V, UNLESS STATED

OTHERWISE

1508001L
01550004
01550004
150004L
162A8105
156110330
16110180
16110330
15080011
015650004
01550004
1508001L
151104A7
15111103
15400002
15111103
151101A8
15110330
15191103
15110330
151106A8
16110470
16121104
15111102
15110390
15110101

16121104
15121104
15110330
01503110
156121104
16111162
15121104
15410330
15121104
15111102
01502003
15110330
18111103
15110330
15121104
15111102
01503110
15121104
15110101

156111103
15111103
15110101

15121104

G101
c102
G103
G104
€105
C 108
G 107
C o8
C 109
C 110
C 111
Cti2
C113
Cii4
c115
ciie
c117
c118
c11¢
¢ 120
C1i21
ciz2
c123
C124
G125
G128
c127
c128
C129
C 130
C 13
c132
G133
C 134
G135
G136
G137
C 138
G140
C 141
G142
C 147
C 148
C 149
C 150
C 151
G152
C 153
C 154

68pF P100 ,25pF
0.5/3pf VARCER CAP
0.5/3pf VARCER CAP
1.2PF NPO .25PF .1
1MFD 16V ~3.2X 1.
33PF NPO 0805 50V
18PF NPO 0805 50V
J3PF NPO 0805 50V
88PF P100 .25PF .
0.5/3pf VARCER CAP
0.5/3pf VARCER CAP
68PF P100 .25PF .
4.7PF 0805 50V CHI
O1MF X7R 0805 50V
CAPAGITOR, 6.5-30p
O1MF X7R 0805 50V
1.8PF NPO 0805 50V
33PF NPO 0805 50V
O1MF X7R 0805 50V
33PF NPO 0805 50V
6.8PF NPO 0805 50V
47PF NPO 0805 50V
AMF X7R 1206 50V
.001MF X7R 0805 50
39PF NPO 0805 50V
100PF NPO 0805 50V
AMF X7R 1206 50V
AMF X7R 1206 50V
33PF NPO 0805 50V
100uf ELT CAP 10V
AMF X7R 1206 50V
.001MF X7R 0805 50
AMF X7R 1206 50V
33PF NPO 0805 50V
AMF X7R 1206 50V
.001MF X7R 0805 50
22uf TANT CAP 35V
33PF NPO 0805 50V
O1MF X7R 0805 50V
33PF NPO 0805 50V
AMF X7R 1206 50V
LO01IMF X7R 0805 50
100uf ELT CAP 10V
AME X7R 1206 50V
100PF NPC 0805 50V
O1MF X7R 0805 50V
OIME X7R 0805 50V
100PF NPO 0805 50V
AMF X7R 1208 50V

4,881

4.051
3.979
3.964
3.805
2.943
2.904

3.734
2.890
2,338
2,530
2,530
2,688
2.338
1.225
1.305
2414
1.501
1.338
1.470
1.135
0.701
0.841
0.930
1.013
0.870
1.909
1.534
1.496
1.644
2.008
1.352
2,218
1.636
1.675
0.831
0.274
0.098
0.108
0.393
0.411
1.198
1.630
0.850
0.720

1541 T

1541 T
0458 T
0888T
0378T
0.402T
14307

1.4307
1,730 T
20867
20807
1.725T
223 T
21487
23887
2387 T
23447
2381 T
2.227T
2251 T
2.387T
2348 T
1722 T
17237
1580 T
1.704T
1.792 T
1.883T
2,098 T
2.008T
22! T
19737
2075T
1.688 T
1.560 T
28757
24997
2199 T
18177
1.988T
083567
04317
08737
13187
1336 T

G 155
C 156
C 157
C 158
G 159
C 161
C 162
C 163
C 164
C 165
C 168
C 167
C 168
C 169
C 170
cin
G172
c173
C174
G175
C178
C177
C178
¢ 179
C 180
C18i
c182
G185
G186
C 187
C 189
C 180
C 191
G192
G193
G194
G195
G198
C 197
G198
C 199
C 200
C 201
C 202
C 203
C 204
C 205
C 208
ca07

15121104
152C8106
16111102
15111102
15111102
15110101
16121104
16110101
01603110
15110101
151108A2
15208108
15121104
15110101
151102A2
15110100
151105A6
01501071
01501070
15111102
15111102
161104A7
161108A2
161104A7
15400001
156110101
151100A5
15121104
15111103
15121104
16208106
151105A6
15110120
15110100
15110101
15110101
15121104
16110101
16110221
15110221
15110101
15110104
1611Q331
156110380
16111103
15121104
16110380
01550021
15110101

AMF X7R 1206 50V
10MFD 16V 6.0X3.2
.001MF X7R 0805 50
001MF X7R 0805 50
001MF X7R 0805 50
100PF NPO 0805 50V
AMF X7R 1206 50V
100PF NPO 0805 50V
100uf ELT CAP 10V
§00PF NPO 0805 50V
8.2PF NPO 0805 50V
10MFD 16V 6.0X3.2
AMF X7R 1206 50V
100PF NPO 0805 50V
2,9PF NPO 0805 50V
10PF NPO 0805 50V
5.6PF NPO 0805 50V
22uf MLPOLY CAP 5
.022uf MLPOLY CAP
.001MF X7R 0805 50
.001MF X7R 0805 50
4.7PF 0805 50V CHI
8,2PF NPO 0805 50V
4,7PF 0805 50V CHI
3-10PF CERAMIC TRI
100PF NPO 0805 50V
5pf NPO 0805 50V
AMF X7R 1208 50V
.O1MF X7R 0805 50V
AMF X7R 1206 50V
10MFD 16V 6.0X3.2
5.6PF NPO 0805 50V
12PF NPO 0805 50V
10PF NPO 0805 50V
100PF NPO 0805 50V
100PF NPO 0805 50V
AMF X7R 1206 50V
160PF NPO 0805 50V
220pf NPO 0805 50V
220pf NPO 0805 50V
100PF NPO 0805 50V
100PF NPO 0805 50V
330PF 0805 N750 50
39PF NPO 0805 50V
O1MF X7R 0805 50V
AMF X7R 1208 50V
36pf NPO 0805 50V
2-10pf VARCER CAP
100PF NPO 0805 50V

1.162
1.046
0419
0.300
0.423
1.854
2.060
2.140
2.098
2,554
2,739
1.766
1.971
2,352
2.457
2475
2,180
1.607
1.463
1.688
1.817
2.003
2.229
2.429
2,654
2.683
2372
2.238
1.785
1.397
1.662
2453
2460
2.450
0.41¢
0,390
2435
2,009
1.869
1.870
0.768
1.832
0.651
0.960
1.017
0.985

0.685
1.064

1.280T
1.248T
1.238T
1.663T
1.640T
1.185T
i.186 T
1.088 T
0.013T
1001 T
§.100T
1.308T
1.1857
1.220 T
1336 T
1.108T
1301 T
1.188T
1217 T
0.753 T
07747
0736 T
0.788T
0.640T
0501 T
0.719T
0931 T
2891 T
29107
1565 T
2.860T
0.768T
0466 T
1.670T
1.367 T
1537 T
2231 T
1.766 T
1.920T
21637
258771
2628T
0.926 T
0.485T
0736 T
0.823T

05087
0441 T
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RITRON PROGRAMMABLE REPEATER RRX-450 RECEIVER BOARD PARTS LIST

REF# RITRON# DESCRIPTION COORDINATES REF# RITRON# DESCRIPTION COORDINATES

DIODES, SOT-23, UNLESS STATED OTHERWISE
RESISTORS, CHIP, FIXED, UNLESS STATED
CR101 48A1005C MMBD7000 DUAL DIODE 2141 18137 OTHERWISE
CR102 48A1005C MMBD7000 DUAL DIODE 1.869 20327
CR103 04820007  1N5232 ZENER DIODE 0878 15357 R101 47100123 12K OHM 0805 CHIP R 3.964 11277
CR106 48C1004E MMBV-105GDIODEVWC 1931 0769T R102 47100222 2.2K OHM 0805 CHIP 3844 1.3147
CR107 48C1005L MMBV60SL DIODEVVC 0615 1.034T R103 47100221 220 ohm 0805 CHIP R 3.805 0457T
CR108 48A1005C MMBD7000 DUALDIODE 0699 1.164T R 104 47100221 220 ohm 0805 CHIP R 2344 19737
CR109 48A1005C MMBD7000 DUALDIODE 0617 0682T R105 47100221 220 chm 0805 CHIP R 1691 2376T
R106 47100102 1K OHM 0805 CHIP RE 2530 1.625T
INTEGRATED CIRCUITS R107 47100152  1.5K OHM 0805 CHIP 1.929 23447
R108 47100182  1.8K OMM 0805 CHIP 1.417 23847
IC101 31030003 MC3371D SUBSYSTEMI 1,105 2046T R 109 47100163 15K OHM 0805 CHIP R 1.648 22577
C102 31010002 7BLOSAC 5V REGULATO 0.201 2266T R 110 47100393 39K OHM 0805 CHIP R 1013 1.7607T
IC103 31330001 MB1504 UHF SYNTHESI 1.328 0676 T R 111 47100332 3.3K OHM 0805 CHIP 0585 23107
IC104 31010005 TLC272 DUALPKGOP  1.331 2873T Rii2 04750005 2K OHM TRIM POT; LI 0571 28237
iC105 31010000  7681.08 8V VOLT. REG. 1998 2875T R113 47100471 470 OHM 0805 CHIP R 1.066 2.7656T
R114 47100331 330 OHM 0805 CHIP R 0,357 2989T
R116 47100563 56K OHM 0805 CHIP R 1105 2.900T
CONNECTORS, PHONO JACK, UNLESS STATED R116 47100472 4.7K OHM 0805 CHIP 2107 19287
OTHERWISE R117 47100394 390K OHM 0805 CHIP 1764 1.882T
R118 47300103 THERMISTOR, 10K SMT 1,655 1.9907
J101 021000891 RIGHT ANGLE PC PHON 4.001 2897T R 119 47100474 470K OHM 0805 CHIP 1.486 20037
J102 02100851 HEADER, IDC BOX, 10 0221 1.428T R120 47100103 10K OHM 0805 CHIP R 2404 2207T
R121 47100104 100K OHM 0805 CHIP 2,048 2.032T
INDUCTORS Ri22 47100821 820 OHM 0805CHIPR 1.634 1.882T
Ri24 47100222 22K OHM 0805 CHIP 1.520 17257
L101 01801008 M 1.75T AIRFSW COIL 44 al 4 #16 R125 47100123 12K OHM 0805 CHIP R 1.434 1.884T
L102 01801008 M 1.75T AIRFSW COIL 44 al 4 #16 R192 47100333 33K OHM 0805 CHIP R 1413 0.432T
L103 18110151 CHIP INDUCTOR.15uhy 3.844 09697 R 133 47100100 10 ohm 0805 CHIP RE 0931 1.284T
L104 01801008 M 1.75T AIRFSW COIL 44 al .4 #16 R134 47100182  1.8K OHM 0805 CHIP 1.191 11597
L105 01801008 M 1.75T AIRFSW COIL Adal 4#16 R185 47100102 1K OHM 0805 CHIP RE 1308 1.312T7
L106 18110332 CHIP INDUCTOR3.3uhy 2434 1.850T R 136 47100682 6.8K OHM 0805 CHIP 1129 10717

L107 01870951  1.5T AIRFCW COIL 2713 2030T R137 47100103 10K OHM 0805 CHIP R 1146 0.958T
L108 01870951  1.5T AIRFCW COIL 2,387 1.663T R 139 47100472 47K OHM 0805 CHIP 1,286 0957T
L 110 01870956 6.5T AIRFCWCOIL .12al R140 47100102 1K OHM 0805 GHIP RE 1408 09437

L11t 18110101  CHIP iNDUCTOR 0.1uh 1.820 0.933T R 141 47100103 10K OHM 0805 CHIP R 1556 09707
L1183 18110101  CHIP INDUCTOR 0.1uh 2270 0935T R 142 47100124 120K OHM 0805 CHIP 1576 08657
Li14 18110101 CHIP INDUCTOR 0.1uh 2555 0684T R143 47100104 100K OHM 0805 CHIP 1.696 0.8917T
L115 01870953 3.5T AIRFCW COIL. 2687 1.010T R 144 47100470 47 OHM 0805 CHIP RE 1.944 09597
L116 01870954 4.5T AIRFCW COIL . 2484 1219T R145 47100330 33 OHM 0805 CHIP RE 2,217 1.086T
R146 47100271 270 OHM 0805 CHIP R 2293 1.086T
TRANSISTORS, SOT-23, LO PWR RF, UNLESS R 147 47100123 12K OHM 0805 CHIP R 2483 1001 T
STATED OTHERWISE R148 47100561 560 OHM0805CHIP RE 2554 08587
R 149 47100271 270 CHM 0805 CHIP R 2683 0.7947
Q101 4821007Y MMBRO4ILTILOPOWE 3.844 12037 R150 47100471 470 OHM 0805 CHIP R 21477 11957
Q102 48410067 MMBFJ310TI NFETGP 2610 18427 R151 47100123 12K OHM 0805 CHIP R 2714 12057
Q103 4821003E MMBT-H10 VHF, SOT- 1795 22077 R152 47100101 100 OMHM 0805 CHIP R 2633 11187
Q104 48010R02 MUN22{11T1 W/BIAS R, 0973 29087 R153 47100102 1K OHM 0805 CHIP RE 2709 13147
Q105 48010024 MMBT3806 "SOT23" 1,330 11997 R159 47100101 100 OHM 0805 CHIP R 2322 13877
Q106 4801001C MMBT-5088 "50T-23" 1332 1.061T R160 47100563 56K OHM 0805 CHIP R 1.502 15467
Q107 48410067 MMBFJS10TINFETGP 2335 0790T R 162 04700139 3.3K OHM 1/4W RE
Q108 4821007y MMBRO4ILTI LOPOWER 2664 0903T R 163 47300103 10K OHM THERMISTOR
Q109 4821007Y MMBR941LTI LOPOWER 2597 1.311T R1i64 47100753 RESISTOR, 75K OHM 0805 CHIP
Q110 48410087 MMBFJ310TI NFETGP  1.043 0625T R 165 47100393 39K OHM 0805 CHIP RES.
R166 47100823 62K OHM 0805 CHIP R 0.751 1.0407
R167 47300104 THERMISTOR100KOHM 0983 09967
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RITRON PROGRAMMABLE REPEATER

REF# RITRON# DESCRIPTION COORDINATES

R 170 47100104 100K OHM 0805 CHIP 0.684 1.316T
R171 47100103 10K OHM 0805 CHIP 0.620 0.817T
R172 47100102 1K OHM 0805 CHIP RE 0.881 0492T
R173 47100101 100 OHM 0805 CHIP R 0983 09177

TRANSFORMER
T101 05600018  455KHZ IF TRANSFORM 1208 1.689T

RESONATOR
TL101 23030575 RESONATOR COAXS575M 2.036 05457

CRYSTALS
Y101 02300408 CRYSTAL 20.945MHZH 0908 2.365T
Y102 023006808 CRYSTAL 16.0126MHZ 0.784 0.763T

FILTERS

YF101 02301401 21.4MHZFILTER7.5KH 28617 2875T
YF102 02301401 214MHZFILTER7.5KH 2210 2384T
YF103 02301009 455 KHZ FILTER

FERRITE BEADS

Z10t 18360001 BEAD;FERRITESURM 2081 2653T
Z102 18360001 BEAD;FERRITESURM 3119 0403T
Z103 18380001 BEAD;FERRITESURM 1786 1,068T

HARDWARE (NOT SHOWN ON SCHEMATIC)

HW 01 02500016  RF SHIELD; UHF HELICAL RESONATOR
HW 02 02500016 RF SHIELD; UHF HELICAL RESONATOR
HW 03 02500016  RF SHIELD; UHF HELICAL RESONATOR
HW 04 02500016  RF SHIELD; UHF HELICAL RESONATOR
HW 05 02500020 RF SHIELD LID; DR-450

HW 06 02500020 RF SHIELD LID; DR-450

HWO07 02800017 STANDOFF; #4-40 X 1/8~ (ROUND)
HW08 02800017 STANDOFF; #4-40 X 1/8~ (ROUND)

HW 09 02800017 STANDOFF; #4-40 X 1/8~ (ROUND)

HW 10 02800017  STANDOFF,; #4-40 X 1/8~ (ROUND)

HW 11 02800050 SHIELD PLATE .3~ X .8~

HW 12 02800050 SHIELD PLATE .3~ X .8~

HW 13 25700100 SHIELD; SYNTHESIZER REV D

HW 14 25700100 SHIELD; SYNTHESIZER REV D

HW 15 25101000 SPACER, MALE/FEMALE

HW 18 25101000 SPACER, MALE/FEMALE

HW 17 25101000 SPACER, MALE/FEMALE

HW 8 25101000 SPACER, MALE/FEMALE

HW 10 02801016  #6-32 X 3/16~ PHIL PHMS

HW20 02801016  #6-32 X 3/16~ PHIL PHMS

HW 21 13403000 ENCLOSURE, TOP, RX,TX,RRX-450
HW22 13414000 ENCLOSURE, BOTTOM,RX TX,RRX-450
HW 26 25700600 LID; SYNTHESIZER REVE

HW27 25701900 SHIELDVCO REVD

HW 28 25602500 CRYSTAL SUPPORT,UM-1

RAX-450 RECEIVER BOARD PARTS LIST
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RRX-450 TRANSMITTER

BOTTOM SIDE PARTS PLACEMENT
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RITRON, INC.

05/29/96
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TOP SIDE PARTS PLACEMENT W/ REF. DES. 1750082F
TOP SIDE PARTS PLACEMENT W/ VALUES 1750083F
P.C. BOARD 17500808
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16. RRX-450 TRANSMITTER SCHEMATIC REF. PARTS LIST
Ref: ECN-2354

NOTE: This paris list reflects the most current component values. If a component value given in the schematic differs
from that in the parts list, the pants list should be considered most current.

In the coordinates column below, the first number is the "X" coordinate, the second number the "Y”™ coordinate. A "B"
at the end of the "Y" coordinate indicates the PC board bottom side. A "T" means top side.

REF# RITRON# DESCRIPTION COORDINATES

CAPACITORS, CHIP, FIXED, 50V, UNLESS STATED
OTHERWISE

c 201
G202
C204
C 205
C 208
G207
G 208
¢ 209
c210
¢ 211
G212
G213
C 214
€215
C2ie
c217
c218
c218
G 220
ca2i
G222
c223
C224
G225
C 226
G227
C228
C 229
C 230
c23
¢ 232
¢ 233
C234
C235
G236
C 237
C 238
G239
G 240
G 241
G242
C243
G244
C 245
G246
C 247
C 248
C 249
C 250

15110390
15246105
01517502
1511Q331
16111103
15110360
01550021

15110390
15121104
15110104

156121104
15121104
01503110
15111102
15121104
15110101

15111103
15141103
16111102
151311102
15111102
15111103
01503006
15121104
16110101

151100A5
16110101

156121104
15110101

01503110
15116104

15121104
15110101

151103A3
01501071

01501070
16111102
15110101

161102A2
161105A6
161103A3
161103A3
161100A5
16110101

161103A3
15110100
16110330
151106A8
15110101

39PF NPO 0805 50V CHIP
{MF 10V ~3.2X1.6~ CHIP
.001uf FTCER CAP 50V
330PF 0805 N7560 50V
O1MF X7R 0805 50V

36pf NPO 0805 50V
2-10pf VARCER CAP 250V
39PF NPO 0805 50V CHIP
AMF X7R 1206 50V CHIP
100PF NPO 0805 50VCHIP
AMF X7R 1206 50V CHIP
AMF X7R 1206 50V CHIP
100uf ELT CAP 10V
001MF X7R 0805 50V
AMF X7R 1206 50V CHIP
100PF NPO 0805 50VCHIP
O1MF X7R 0805 50VCHIP
O1MF X7R 0805 50VCHIP
A001MF X7R 0805 50V
001MF X7R 0805 50V
001MF X7R 0805 50V
O1MF X7R 0805 50V

10uf ELT CAP 16V .1~
AMF X7R 1206 50V GHIP
100PF NPO 0805 50V

5pf NPO 0805 50V CHIP
100PF NPO 0805 50V
AMF X7R 1206 50V CHIP
100PF NPO 0805 50V
100uf ELT CAP 10V .08~
100PF NPO 0805 50V
AMF X7R 1206 50V CHIP
100PF NPO 0805 50V
3.3pf NPO 0805 CHIP
22uf MLPOLY CAP 50V
.022uf MLPOLY CAP 50V
.001MF X7R 0805 50V
100PF NPO 0805 50V
2,2PF NPO 0805 50V
5.6PF NPO 0805 50V
3.3pf NPO 0805 CHIP
3.3pf NPO 0805 CHIP

5pf NPO 0805 50V CHIP
100PF NPO 0805 50¥
3.3pf NPO 0805 CHIP
10PE NPO 0805 50V CHIP
33PF NPO 0805 50V CHIP
6.8PF NPO 0805 50V
100PF NPO 0805 50V

4,323
2.511

2122
2062

2.056
2,399
2.148
2,067
2.346
2.047
2.084
2,480
2.563
2,685
2,751
2.678
4,327
4,327
4.247
3.074
3.004
3.225
3.165
3.431
4.071
3.912
3.984
3.998
4,046
3.516
3.642
3.904
4.039
3.908
3.468
3.495
3.482
3.633
3.633
3.497
3.746
3.370
3.878
4.043
4,332
4.333
3.367

27237
1.263T

14817
1758 T

13327
1185 T
17757
1.995T
29247
24957
2481 T
17787
1.793T
1,734 T
2476 T
1.868 T
3.004T
3.080T
2723 T
2650T
2459 T
2537 T
24287
21137
21887
2267T
2008T
1.868T
17187
1.365T
14377
1136 T
24427
25147
26597
25167
22207
1.844T
1.684T
1546 T
1.685 T
1.628 T
1,368 T
13437
04607
03837
07017

REF# RITRON# DESCRIPTION COORDINATES

C 251
C 252
C 253
C 254
C 255
C 256
C 257
C 268
C 259
C 260
C 261
C 262
C 283
G 264
C 285
G266
C 287
C 268
C 269
C 270
¢an
274
C 276
276
car7
cears
G279
C 280
G 281
C 282
G283
C 284
C 280
C 292
C 293
C 294
C 295
C 206
G297
C 299
C 300
C 301
C 305
G 306
G307
C 308

15110101

15111102
01517602
01603010
16111102
15110101

1561105A6
151106A8
16110330
16110648
156110330
15208106
15111102
15111102
15110220
15110220
16111102
16110330
15111103
16121104
01503006
151241A0
151243A9
161243A9
01550010
156110150
01550010
01650010
15111102
15110150
15121104
15121104
15110330
01503211

162C8106
16111102
16208106
162C8106
16208106
16111102
156110360
161104A7
15110101

156110120
16111102
01510004

100PF NPO 0805 50V
L001MF X7R 0805 50V
001uf FTGER CAP 50V
100uf ELT CAP 25V 12~
A001MF X7R 0805 50V
100PF NPO 0805 50V
5.6PF NPO 0805 50V
6.8PF NPO 0805 50V
33PE NPO 0805 50V CHIP
6.8PF NPO 0805 50V
33PF NPO 0805 50V CHIP
1OMED 16Y 6.0X3.2 TANT
.001MF X7R 0805 50V
.001MF X7R 0805 50V
22PF NPO 0805 50V CHIP
22PF NPO 0805 50V CHIP
.001MF X7R 0805 50V
33PF NPO 0805 50V CHIP
.01MF X7R 0805 60V
.1MF X7R 1206 50V CHIP
10uf ELT CAP 16V 1~
1,0PF NPO 1206 100V
3.9PF NPO 1206 100V
3.9PF NPO 1206 100V
1,6-10pf VARTEF CAP
15PF 0805 NPQ 50V CHIP
1.6-10pf VARTEF CAP
1.6-10pf VARTEF CAP
A001MF X7R 0805 50V
15PF 0805 NPO 50V CHIP
AMF X7R 1206 50V CHIP
1MF X7R 1206 50V CHIP
33PF NPO 0805 50V CHIP
100uf ELT CAP 16V
10MFD 16V 6,0X3.2
001MF X7R 0805 50V
10MFD 16V 6.0X3.2 TANT
10MFD 16V 6.0X3.2 TANT
10MFD 18V 6.0X3.2 TANT
001ME X7R 0805 50V
36pf NPO 0805 50V CHIP
4.7PF 0805 50V CHIP
100PF NPO 0805 50V
12PF NPO 0805 50V CHIP
L001MF X7R 0805 50V
1.2pf NPO CERDIS CAP

3,143
3.227

3.602
2.356
2434
2.935
2,896
2,020
1.015
2.200
2,653
1.728
1,569

1.095
1.015
1.175
1.260
0.965
0.189
0,259
0.141
0.611
0.592
0.231
0,608
3.168
2,298
3.191
3177
3.293
2.994
2417
4.210
3.150
2.015
3.018
1.381
1.920
1.054
2.473
3.297
1.506
0.387

0.804T
0.894T

07577
08287
08237
086147
05067
0.8597T
0.483T
0.747T
0.828T
1.605T
0.874T

1.0717F
11207
1071171
1.053T
14127
2.052T
2275 T
2557 T
2991 T
0448T
1.807T
18787
11037
0.559 T
17047
1808T
2431 T
1.5856 T
2866 T
17947
22207
23747
1801 T
22087
14777
0351 T
12T
2347 T
22677
29537
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RITRON PROGRAMMABLE REFPEATER

REF# RITRON# DESCRIPTION COORDINATES

RRX-450 TRANSMITTER BOARD PARTS LIST

DIODES, SOT-23, UNLESS STATED OTHERWISE

CR201 48A1005C MMBD7000 DUALDIODE 2282 1,549T
CR202 48C1005L MMBVBOSL DIODEVVC — 2431 1.412T
CR203 48C1004E MMBV-105G DIODEVVC 3.296 2238 T
CR204 48C1004E MMBV-105G DIODE VWC 3482 2377T
CR206 48A1005C MMBD7000 DUAL DIODE 1.951 20317
INTEGRATED CIRCUITS

IC201 31010002  78LOSAC 5Y REGULATOR 2,107 2664 T
IC202 31330001  MB1504 UHF SYNTH 2410 21927
IC204 03131015  MC78MOBCT 8V REG

JACKS

J201 02100091  RIGHT ANGLE PC PHONO 0.056 2.892 T
J202 02100351 HEADER, IDCBOX, 10 45756 2472T
INDUCTORS

L202 01870953 35T ARFCWCOIL.07 2672 19967
L203 18110101 CHIPINDUCTORO.iuhy 3751 1.692T
L204 01870952 25T AIRFOWCOIL.05 4057 15673T
L205 01870953 35T AIRFCWCOIL.07 3447 1.165T
L206 18110101 CHIPINDUCTORO.luhy 3375 2542T
L207 01850301 15TSHIELDEDCOIL 3700 2079T
L208 18110101 CHIP INDUCTORO.luhy 3515 1.678T
L209 01870852 25T AIRFCWCOIL.05  3.244 0.680T
L210 01870855 55T AIRFCW COIL .1 1.735 0.840T
L212 01870956 65T AIRFCWCOIL.12 0200 0661 T
L213 01800101 .1SuhPHEFCWCOIL  0.665 1.144T
L215 01804203 COIL 35T #20AWGMAG 0515 2217T
L216 01804204  4.5T #20AWGMAGWIRE 0.414 2557 T
L217 01804203 COIL 35T #20AWGMAG 0.611 2778T
TRANSISTORS, SOT-23, LO PWR RF, UNLESS
STATED OTHERWISE

Q201 48410067 MMBFJ310T1 NFETGP 1951 1.755T
Q202 4801002A MMBT306 "SOT23" 3.250 2.7887T
Q203 4801001Q MMBT-5088"SOT-28" 3601 27587
Q204 48410067 MMBFJ310TI NFETGP 3605 1.546T
Q205 4821007V MMBROAILTI LOPRRF  3.878 1.477T
Q206 4821007Y MMBRO4ILTI LOPRRF 3736 1.168T
Q207 04801030 MRF-555 NPN RF BIPOLAR 1,926 0.607 T
Q208 04800023 TIP-122; NPN PWRDARL 1.468 1.665T
Q200 04801021 MRF652 UHF RF POWER 0.428 0.918T
Q210 4801001Q MMBT-5088"SOT-28"  3.226 1.367T
Q211 48180001 BCP-69PNPRFPWR 3010 1.2667T
Q213 48220001 MRF-5812NPNLOWPR 3.327 04587
RESISTORS, CHIP, FIXED, UNLESS STATED
OTHERWISE

R20f 47100393 39K OHM 0805 CHIP RES.

R202 47100753 75K OHM 0805 CHIP RES,

R203 47100332  3.3K OHM 0805 CHIP RES,

R204 47300103 THERMISTOR, 10K SMT 2517 1.523T
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REF#

R 205
R 206
R 207
R208
R 209
Rz10
R 211
R2i2
R 213
R 214
R 215
R218
R 217
R 218
R219
R 220
R 222
R 223
R 224
R 226
R 226
R 227
R 228
R 229
R 230
R 231
R 232
R 233
R 234
R 235
R 236
R 237
R 238
R 239
R 240
R 241
R 242
R 243
R 246
R 248
R 252
R 258
R 259
R 285
R 266
R 267
R 268
R 269
R270

RITRON# DESCRIPTION COORDINATES

47100104
04750100
47100101
47100273
47100224
47100102
47100103
47100102
47100333
47100000
47100103
47100272
47100102
47100102
47270104
47100102
47100470
47100470
47100101
47100822
47100221
47100103
47100103
47100472
47100102
47100103
47160103
47100103
47100221
47100102
47100101
47100152
04700115
47100682
47100102
47100222
47100470
04750008
47100103
47100103
47100222
04700104
47100102
47100180
47100180
47100221
47300104
47100623
04750101

100K OHM 0805 CHIP RES 2.318
10K OBM THERMISTOR

100 OHM 0805 CHIP RES. 2,235
27K OHM 0805 CHIP RES. 2.549
220K OKM 0805 CHIP RES 2.241
1K OHM 0805 CHIP RES  3.284
10K OHM 0805 CHIP RES 1.918
1K OHM 0805 CHIP RES  2.000
33K OHM 0805 CHIP RES 2,674
ZERO OHM 0805 CHIP RES 3.767
10K OHM 0805 CHIP RES  3.111
2.7K OHM 0805 CHIP RES  3.150
1K OHM 0805 CHIP RES 2,939
1K OHM 0805 CHIP RES  3.228
VARIABLE RESISTOR 100K 3.081
1K OHM 0805 CHIP RES  3.259
47 OHM 0805 CHIP RES 3,983
47 OHM 0805 CHIP RES  3.868
100 OHM 0805 CHIP RES  3.943
8,2K OHM 0805 CHIP RES  3.903
220 ohm 0B05 CHIP RES  3.630
10K OHM 0805 CHIP RES 3,739
10K OHM 0805 CHIP RES  3.804
4,7K OHM 0805 CHIP RES  3.989
1K OHM 0805 CHIP RES  3.570
10K GHM 0805 CHIP RES  3.945
10K OHM 0805 CHIP RES 3,358
10K OHM 0805 CHIP RES  3.335
220 ohm 0805 CHIP RES  3.370
iK OHM 0805 CHIP RES  3.742
100 OHM 0805 CHIP RES  3.876
1.5K OHM 0805 CHIP RES 3.901
33 OHM 1/4W 5% 3.024
6,8K OHM 0805 CHIP RES 3.585
1K OHM 0805 CHIP RES  3.5687
2,2K OHM 0805 CHIP RES 2.535
47 OHM 0805 CHIP RES.  2.327
10K OHM TRIM POTMHORZ 1.543
10K OHM 0805 CHIP RES  3.367
10K OHM 0805 CHIP RES  3.185
2.2K OHM 0805 CHIP RES 0.912
4.7 OHM 5% 1/4W CF 1.724
1K OHM 0805 CHIP RES  1.720
18 OHM 0805 CHIP RESIS 3.623
18 OHM 0805 CHIP RESIS 3.765
220 ohm 0805 CHIP RES  3.136
THERMISTOR 100K OHM  2.440
62K OHM 0805 CHIP RES 2,285
THERMISTOR; 200 OHM

14107

1.764 T
14147
14107
15127
1.894T
1164 T
2176 T
1.8197
2756 T
26850T
22837
2650T
29657
24227
2.085T
1.690T
16007
15867
12717
1.2857
28067
27957
27637
27177
27687
26597
1,704 T
1.608 T
12017
1.2127
0.8487
0541 T
0376 T
0777 T
03997
1,1807
13317
14787
24568T
21857
1.465T
11877
1397 T
0.708 T
1668 7T
16897



RITRON PROGRAMMABLE REPEATER

REF# RITRON# DESCRIPTION COORDINATES

CRYSTALS
Y201 02300603 CRYSTAL 16.0125MHZ 2062 16067

FERRITE BEADS

Z201 18360001 BEAD; FERRITE S MOUNT 296t 2.170T
Z202 18360001 BEAD; FERRITE S MOUNT 2.177 0.862T
Z203 18380001 BEAD; FERRITES MOUNT 2.177 0.445T
Z204 18360001 BEAD; FERRITE S MOUNT 0.017 0.701T
Z205 01801029  FAIR-RITE BEAD AXL 0.865 1.243T
Z206 01801020  FAIR-RITE BEAD AXL 1176 1.261T
2207 01801029  FAIR-RITE BEAD AXL 0.985 1.7737
2208 18380001 BEAD; FERRITE S MOUNT 3.357 0.887T
Z209 18360001 BEAD; FERRITE S MOUNT 3269 1.218T
Z210 01801029 FAIR-RITE BEAD AXL 1481 21107
Z211 01801003 BEAD FR-RT 2643000301 1.724 2.334T

PLUGS

P210 02100306 2 POSITION HEADER

JUMPERS

06001001 RG178 COAX 3"

HARDWARE (NOT SHOWN ON SCHEMATIC)

HWoO1 25700100 SHIELD; SYNTHESIZER REV D

HW 02 25700100 SHIELD; SYNTHESIZERREV D

HW 02 25700600 LiD; SYNTHESIZER REV E

HWo04 02160120  .156~ GRIMP CONTACT TERM

HWO05 02100129 156~ CRIMP CONTACT TERM

HW 06 02500122 BRACKET, MOUNTING, TRANSISTOR RF
POWER / MRF862 MNTN

HW 07 02500123 HEATSINK, MNTN NUT 8-82,.625 X .075

HW 08 02800020 STANDOFF; 4-40 X 3/16~

HW 09 02800020 STANDOFF; 4-40 X 3/16~

HW 10 02800020 STANDOFF; 4-40 X 3/16~

HW 11 02800020 STANDOFF; 4-40 X 3/16~

HW 12 02801005  4-40; 1/4~ PHILLIPS PAN

HW 13 02801005  4-40; 1/4~ PHILLIPS PAN

HW 14 02801005  4-40; 1/4~ PHILLIPS PAN

HW 15 02801008 4 X 1/4~ PPHMS SELF-TAP/TYPE 25

HW 16 02801002 4 X 1/4~ PPHMS SELF-TAP/TYPE 25

HW 17 02801038  #6-32 X 1/4~ PHIL PHMS

HW 18 02801039  #6-32 X 1/4~ PHIL PHMS

HW 19 02802003  4-40 X 1/4~ X 3/32~ HEX NUT/ZINC PLT.

HW 20 02802005  8-32 X 11/32~ X 1/8~ HEX NUT

HW 21 02803004  #4 INTERNAL TOOTH LOCKWASHER

HW 22 13403000 ENCLOSURE, TOP, RX,TX,RRX-450

HW23 13414000 ENCLOSURE, BOTTOM,RX,TX,RRX-450

HW 24 25103900 BRACKET, MOUNTING, FEED-THRU

HW 25 25104300 SHIELD,VCO,RRX-450

HW 26 25602500 CRYSTAL SUPPORT, UM-1

HW 27 25702000 SHIELD, VCO CUP, RTX

RRX-450 TRANSMITTER BOARD PARTS LIST
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19. RBRX-450 CONTROL BD. SCHEMATIC REF. PARTS LIST

Ref. ECN-2348

NOTE: This parts list reflects the most current component values. if a component value given in the schematic differs
from that in the parts list, the parts list should be considered most current.

In the coordinates column below, the first number is the "X" coordinate, the second number the "Y" coordinate. A "B"
at the end of the "Y" coordinate indicates the PC board bottom side. A "T" means top side.

REF# RITRON# DESCRIPTION COORDINATES

REF# RITRON# DESCRIPTION COORDINATES

CAPACITORS, CHIP, FIXED, 50V, UNLESS STATED
OTHERWISE

G401 18121222  .0022MF X7R 1206 3.061 52007
€402 15120331  330PF NPO 1206 50V 3169 47767
€403 15121104 .AMF X7R 1208 50V 3413 5337
G404 15110680 68PF NPO 0805 50V 3.249 49397
C 405 15121104  .IMF X7R 1206 50V 3.261 47767
C406 15121104 .tMF X7R 1206 50V 3.684 5364T

C 407 15110101  100PF NPO 0805 50V 3412 53347
C408 15110101  100PF NPC 0805 50V 3717 47547
C 409 15110161  150PF NPO 0805 50V 3.618 31427
C410 15110821  B20PF NPO 0805 50V 3.891 2800T

C411 15111122 .0012MF X7R 0805 3974 27487
C412 15121104 .iMF X7R 1206 50V 3578 25677
C413 162A8105 1MFD 16V 3.2X1.6 3.044 3.766T
C414 15121104 . IMF X7R 1208 50V 3.362 3604T
C415 15110470  47PF NPO 0805 50V 3.219 3.808T

C418 156110471  470PF NPO 0805 50V 3.887 3.269T
C417 15110101 100PF NPO 0805 50V 3929 3.681T

G418 15121104 . AMF X7R 1206 50V 3.233 321 T
C419 15110221  220pf NPO 0805 50V 3.215 3.482T
C420 15121104 .1MF X7R 1206 50V 3134 38777
C421 15111103  .01MF X7R 0805 50V 2022 26577
C422 152C8106 1OMFD 16V 6.043.2 {.746 2463T
C423 15110330  33PF NPO 0805 50V 3.250 3.918T
G424 15111102 .001MF X7R 0805 1,669 2432T

C426 15111223 .022mF X7R 0805

C428 15110821  820PF NPO 0805 50V 4,016 41267
C428 15111102  .001MF X7R 0805 50V 2600 1.000T
C 430 15111102 .001MF X7R 0805 50V 1.914 12057
G431 15111102 .001MF X7R 0805 50V 1702 37117
€43z 15111102 .001MF X7R 0805 50V 1.540 3.760T
G433 15111102  .001MF X78 0805 50V 1.540 3.683T

C 434 15121104  AMF X7R 1206 50V 0.682 1.900T
G435 15110390  39PF NPO 0805 50V 1.270 2370T
C436 15110880  30PF NPO 0805 50V 1.161 2331 T
C 437 15121104  .1MF X7R 1206 50V 0674 2376T
C 440 15121104 .1MF X7R 1206 50V 1.634 4.929T
Cdd41 15111102 .001MF X7R 0805 1.438 41527
Cd42 15111102 .00TMF X7R 0805 1466 10037
C443 15121104  1MF X7R 1206 50V 1814 10467
C444 152A8105 1MFD18V3.2X16 1.937 1770T
C445 15121104 . 1MF X7R 1206 50V 1.844 1.688T
Cd448 01503011  220uf ELT CAP 16V 2134 10167
C447 15121104 IMF X7R 1206 50V 2735 1.045T
C448 15110330  33PF NPO 0805 50V 2381 1.282T
C 449 15110330  33PF NPO 0805 50V 1,016 13407
G450 01503211  100uf ELT CAP 16V 2583 13027
C451 15121104  .1MF X7R 1206 50V 1997 14807
C452 15121104  .IMF X7R 1206 50V 1.844 15037
C 453 151911102 .Q01IMF X7R 0805 1183 115637
C454 15111102  .001MF X7R 0805 1118 12307

C 455
C 456
C 457
C 458
C 459
C 460
C 461
C 462
C 463
C 464
C 465
C 466
C 467
C 468
C 469
C 470
C 471
G 472
C 473
C 474
G475
C 476
C 477
C 478
G 479
G 480
G 481
G482
G 483
C 484
G 485
C 486
C 487
C 501
C 502
G 503
C 504
C 505
C 506
C 507
C 508
C 509
C 511
C512
C513
C 514
C515
¢ 516
G518
C519
€ 520

15110151

15110180
15111122
15110101

15121104
152A8105
15110330
15110101

16110330
16226475
162A8105
16121163
16121163
16121153
15110330
16110470
16110180
15121153
15121163
15121153
15110330
15110470
15110180
16121104
15121104
15111102
15121104
16121104
15121104
16111102
16111103
16121104
162C8108
01503011

01503021

16110330
01503211

15121104
16111223
16111223
15111223
15111223
156110101

15110101

15111102
15110101

16110101

15110101

16411102
16110101

16111102

160PF NPO 0805 50V
15PF 0805 NPO 50V
0012MF X7R 0805
100PF NPO 0805 50V
AMF X7R 1206 60V
iMFD 16V 32X 1.8
33PF NPO 0805 50V
100PF NPO 0805 50V
23PF NPO 0805 50V
4.7MF 10V CHIP TAN
1MFD 16V CHIP TANT
O16MF X7R 1206
JO15MF X7R 1206
L015MF X7R 1206
33PF NPO 0805 50V
47PF NPO 0805 50V
18PF NPO 0805 50V
015MF X7R 1206 50V
O16MF X7R 1206 50V
O15MF X7R 1208 50V
33PF NPO 0805 50V
47PF NPO 0805 50V
18PF NPO 0805 50V
JIMF X7R 1206 50V
JAMF X7R 1206 50V
D01MF X7R 50V
AMF X7R 1206 50V
AMF X7R 1206 50V
JAMF X7R 1206 50V
.001MF X7R 0805 50V
O1MF X7R 0805 50V
JAMF X7R 1206 50V
10MFD 18V TANT CHIP
220uf ELT CAP 16V
10uf ELT CAP 50V
33PF NPO 0805 50V
100uf ELT CAP 18V
JAMF X7R 1206 50V
022mf X7R 0805 50V
.022mf X7R 0805 50V
.022mf X7R 0805 50V
.022mf X7R 0806 50V
10CPF NPO 0805 50V
100PF NPO 0805 50V
L01MF X7R 0805 50V
100PF NPO 0805 50V
100PF NPO 0805 50V
100PF NPO 0805 50V
Q0iMF X7R 0805 50V
100PF NPO 0805 50V
O01MF X7R 0805 50V

3.807
3.404
4,098
3.913
3.400
3.134
2310
2.165
2125
1.418
2.080
2,600
2,168
2.253
2,200
2,050
2,125
2,545
2770
2.790
2,640
2715
2,790
1.701
1.780
0.967
2.350
0.950
0.929
1,831
1.886
2.068
2.470
0.080
0.058
1.955
2,622
2,657
1.584
1.724
140
1.479
0.466
0.077
0.467
0.182
0.467
4,568
4,788
4,272
4.349

46107
4380 T
422097
4.086T
41637
4.589°T
4.6256T
4,490 T
4385T
4900T
4255 T
3.6557
37767
30047
41807
4150 T
4150 T
37957
39207
4,265T
4150 T
41157
41167
38727
38727
32817
4.690T
24877
2.864 T
0637 T
23177
3.482T
4725T
4.162T
44857
53087
50717
4.387 7
14777
13637
1401 T
1401 T
3.0237
2.380T
2738T
24107
2590T
52797
52857
627871
52787
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RITRON PROGRAMMABLE REPEATER RRX-450 CONTROL BOARD PARTS LIST

REF# RITRON# DESCRIPTION COORDINATES REF# RITRON# DESCRIPTION COORDINATES

C521 15110101  100PF NPO 0805 50V 4117 52787

G522 15110101 100PF NPO 0805 50V 4195 so7a7 UUMPERSAND PLUGS

C523 152A8105 1MFD16VCHIP TANT  3.134 3762T

C524 15111102  .001MF X7R 0805 50V 4122 51287

G525 15111102  .001MF X7R 0805 50V 4199 51287 P501 02100072  5-PIN PLRZD PC MNT 0.112 3.6047T
C526 15111102 .001MF X7R 0805 50V 4388 5098 PJ401 02100024 3 PINHEADER

C527 15111102  .001MF X7R 0805 50V 4549 51297 PJ402 02100024  3-PIN HEADER 2773 3300T
C528 15111102  .001MF X7R 0805 50V 4727 51207 PJ403 02100024 3 PIN HEADER

C520 15111103  .OIMF X7R 0805 50V 2493 5308T PJ404 02100024 3 PINHEADER

G530 15111103  .O1MF X7R 0805 50V 2034 65309T PJ407 02100024 3 PIN HEADER
C531 15111102  .001MF X7R 0805 50V 1449 22537 SP401 021000756 2 PIN SHORTING PLUG
532 15121104 .1MF X7R 1206 50V 3204 5.406T SP402 02100076 2 PIN SHORTING PLUG

SP403 02100075 2 PIN SHORTING PLUG
DIODES, SOT-23, UNLESS STATED OTHERWISE SP404 02100076 2 PIN SHORTING PLUG

SP407 02100075 2 PIN SHORTING PLUG
CR4D1 48A1005C MMBD7000 DUAL DIODE  4.656 3.005T
CRA02 48A1005C MMBD7000 DUAL DIODE  4.600 2.705T
CR403 48A10056 MMBD7000 DUAL DIODE 4.654 23287 TRANSISTORS, SOT-23, UNLESS STATED OTHERWISE
CR404 48A1005C MMBD7000 DUAL DIODE 8.623 5.612T
ORA0S 43A1005G MMBD7000 DUAL DIODE 3662 4{osT Q401 48010R02  MUN2211T1 WRIASRES 4487 28811

OR407 48A1005C MMBD7000 DUALDIODE 3446 5ei0T & 402 4801002A  MMBTS906 SOT2S 1660 26177
Q404 48010024 MMBT3906 “SOT23 1599 14107

CR408 48A1005C MMBD7000 DUALDIODE  1.115 1.341T

Q405 48010R02 MUN221iTi WBIAS RES 1.628 1.252T
OR414 02450014 LED DUALCOLORR/A  1.645 0.345T | WIDIAS

Q408 4801002A  MMBT3906 "SOT23 1581 3.050T
GR415 02450015 LED, GREEN, R/A 0.905 0.345T

Q410 48010R02 MUN2211Ti W/BIAS RES 3.216 4.800T
CR416 48A10058 MMBD 6100LT1 2419 3542T o 11y 401002V MMBTAG4PNPDARL.  1.476 1.678T
GR501 02450013 LED RED R/A 0175 0.345T
INTEGRATED CIRCUITS

RESISTORS, CHIP, FIXED, UNLESS STATED OTHERWISE
IC401 31124086 MC14066 QUAD ANALOG 2432 31867

IC402 31020324  LMT324ADMNJIM324EOP 3551 5051 T

IC403 31020001 MFECWM-506 POLEFIL 3580 2.807T R401 47100473 47K OHM0805CP RES.  4.487 2.807T
IC404 39020001 MFECWM-506 POLEFIL 3544 8431 T R402 47100273 27KOHMO080SCPRES. 3124 5.002T
10405 31020001 MFECWM-508 POLEFIL 38707 4.320T R403 47100104 100K OMM 0805 CP RES  3.131 4.942T
10406 31010004 LM386MX-1 AUDIO AMP 2149 1.927T R 404 47100273 27K OHMO0805CP RES. 3.051 5.0927

1C407 31010002  78LOSAC 5V REG 2057 24507 R405 47100104 100KOHMOS0O5CP RES 3.056 4.8427
1408 314A1001 MCE8HC705CBACFN R 406 04750008 10K OHM TRIMMERH MT 2,808 47607
IC400 31210001  X24C01S EEPROM 1283 44077 R407 47100154 150K OHM 0805 RES. 8331 49337
IC410 31020324 LMT324ADNJMI24EOP 2420 42567 R 408 47100103 10K OHM 0805 RES 3349 47917
IC501 31010009  78L08 8Y VOLT. REG 0084 52737 R409 47100163 15K OHM 0805 RES 3302 46427

R410 47100472 4.7K OHM 0805 RES. 3411 54717
R411 47100104 100K OHM 0805 RES 3.489 53357

JACKS R412 47100163 15K OHM 0805 RES 3.206 5205T

R413 47400683 68K OHM 0805 RES. 3567 5.335T
J401 02100062 10 PIN FEMALE CONN 4865 2516T R414 47100221 220 ohm 0805 RES 3824 47937
J402 02100082 6 PIN MALE HEADER 3436 5855T R415 47100472 A7KOHMOSOSRES. ~  3.638 4.7557T
J403 02100001  2.5MM PC-MT JACK 2150 04077 R416 47100224 220K OHMOBOSRES. 8770 49147

J404 02100053 3.5MMSTERECJACK 28546 0855T R417 47100104 100K OHM 0805 RES 3.864 47157
J406 02100347 CONNECTOR, HEADER  0.142 3.0757 R419 47100555  1.5M OHM 0805 RES. 3779 34057

J407 02100350 HEADER 8 PIN .1'CEN R 420 47100105 1M OHM 0805 RES 3,859 3.065T
J408 02100350 HEADER8PIN.1'CEN R421 47100224 220K OHM 0805 RES. 3518 3.084T
J409 02100350 HEADER 8 PIN .f* CEN R422 47100333 33K OHM 0805 RES. 3,891 27477

J410 02100347 <CONNECTOR, HEADER,10 4.490 5664T R 423 04750028 00K MINI POT:HORZ 2950 2.767T
J411 02100313 10 PIN POLAR PC MNT 5007 4.850T Rd424 47100224 220K OHM 0805 RES. 2072 35077
R 425 47100474 470K OHM 0805 RES. 3.300 38097
R 426 04750028 100K MINI POT;HORZ 3.684 38897
R 427 47100104 100K OHM 0805 RES 3,052 34627
R 428 47100104 100K OHM 0805 RES 3,052 356977
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RITRON PROGRAMMABLE REPEATER

RRX-450 CONTROL BOARD PARTS LIST

REF# RITRON# DESCRIPTION COORDINATES

REF# RITRON# DESCRIPTION COORDINATES

R 4290 47100472  4,7K OHM 0805 RES. 3.847 3.380T
R430 47100473 47K OHM 0805 RES. 2931 4378T
Rd431 4700142l  5.6K OHM 5% 1/4W CF

R432 47100102 1K OHM 0805 RES 1.770 26177
Rd433 47100472  4.7K OHM 0805 RES 1875 2657 T
R434 47100562 5.6K OHM 0805 RES 1.545 2685T
R435 47100473 47K OHM 0805 RES, 1423 23597
R437 47100103 10K OHM 0805 RES 3.280 3.0287T
R43¢ 47100000 ZERO OHM 0805 RES.

R440 47100105 {1MOHMO0805 RES {161 24087
R441 47100104 100K CHM 0805 RES

R443 47100473 47K OHM 0805 RES 4378 2745T
R444 47100473 47K OHM 0805 RES 3.193 56437
R446 47100224 220K OHM 0805 RES

R 447 47100274 270K OHM 0805 RES

Rd48 04732153 215K OHM 1 % METAL

R449 47100102 1KOHM 0805 RES 1.836 1.2077
R450 47100224 220K OHM 0805 RES

R461 47100473 47K OHM 0805 RES 1730 10667
R452 47100103 10K OHM 0805 RES 1.624 1.003T
R453 47100103 10K OHM 0805 RES 1.768 12077
R454 47100562 5,6 OHM 0805 RES 1.837 1.609T
R455 471004A7 4,7 OHM 0805 RES 2580 13007
R456 04760008 10K OHM TRIMMER HMT 2261 1.715T
R457 47100392 3,9K OHM 0805 RES 1836 13427
R458 47100471 470 OHM 0805 RES 1802 14887
R459 47100103 10K OHM 0805 RES 1.302 13247
R460 47100471 470 OHM 0805 RES 1.223 1.266T
R461 47100473 47K OHM 0805 RES 1773 1.857T
R462 47100274 270K OHM 0805 RES

R463 47100123 12K OHM 0805 RES

Rd64 47100682  6,8K CHM 0805 CHIP

R465 47100473 47K OHM 0805 RES 3.950 4.604T
R466 47100333 33K OHM 0805 RES 4.011 4.2687
R467 47100224 220K OHM 0805 RES 3727 46107
R 468 47270103 10K OHM SEALED 3.261 45647
Rd69 47100225 2.2M 0805 RESISTOR 3.328 43807
R470 04732153 215K OHM 1% METAL

R471 47100104 100K OHM 0805 RES 3,358 4.526T
R472 47100000 ZERO OHMO805 RES  2.312 34267
R473 47100473 47K OHM 0805 RES 2416 45107
R474 47100224 220K OHM 0805 RES 2365 45657
R475 04760008 10K OHM TRIMMER HMT 1.992 4.836T
R476 47100472 4.7K OHM 0805 RES. 2200 43857
R477 47100153 15K OHM 0805 RES 2455 37907
Rd478 47100563 56K OHM 0805 RES 2415 38207
R479 47100154 150K OHM 0805 RES 2415 4000T
R480 47100184 150K OHM 0805 RES 1.975 4.150T
R 48t 04732496  34.8K OHM 1% METAL 2205 3.8867
R482 47100332 3.3KOHM 0805 RES 2380 3.790T
R483 47100163 15K OHM 0805 RES 25256 3.960T
R 484 47100152 1.8K CHM 0805 RES 2303 37137
R485 47100563 56K OHM 0805 RES 2770 44057
R 486 47100154 150K OHM 0805 RES 2,640 4,015T
R 487 47100154 150K OHM 0805 RES 2885 4.115T
R488 04732436  34.8K OHM 1% METAL 2827 38087
R489 47100392 3.09K OMM 0805 RES 2755 4.010T
R 490 47100473 47K OHM 0805 RES 0.893 6.836T

R491 47100473 47K OHM 0805 RES 0833 6.2087
R492 47100473 47K OHM 0805 RES 0.833 6.1227
R493 47100103 10K OHM 0805 RES 1.540 3.840T
R494 47100104 100K OHM 0805 RES 1.740 4.000T
R495 47100104 100K OHM 0805 RES 1.618 41137
R486 47100000 ZERO OHM 0805 RES

R498 47100271 270 OHM 0805 RES 0487 3321 T
R 499 47100271 270 0HM 0805 RES 0881 08537
R501 04710030 680 OHM 5% 1/2W 0.423 06937
R502 47100103 10K OHM 0805 RES 2262 50327
R503 47100822 82K OHM 0805 RES 2770 4.480T
R504 47100103 10K GHM 0805 RES 0816 29227
RE05 47100473 47K OHM 0805 RES. 0921 07657
R506 47100473 47K OHM 0805 RES. 2342 29337
R507 47100473 47K OHM 0805 RES, 0815 2843T
R508 47100220 22 COHM 0805 RESISTOR 1.363 {.678T
R500 04750008 10K OHM TRIMMERHMT 1.383 10877
R510 47100333 33K OHM 0805 RES. 1504 17417
R511 47100822 82K OHM 0805 RES. 1.5904 1.807 T
R512 47100102 10K OHM 0805 RES 1.479 1641 T
R513 47100103 10K OHM 0805 RES 1.706 14787
R514 47100222  2.2K OHM 0805 RES 1586 1364 T
R515 47100103 10K OHM 0805 RES

R5616 04720008 ZEROOHMG5% 1/4WCF  4.883 5.0677
R&17 47100224 220K OHM 0805 RES. 3219 36197
R518 47100272 27K OHM 0805 RES. 1.021 873 T
R519 47100472  4.7K OHM 0805 RES, 1,705 1.682T
R520 47100103 10K OHM 0805 RES 1.061 38257
R&21 47100103 {10KOHM 0805 RES i.081 39067
R523 47100154 150K OHM 0805 RES 3.801 51436T
R524 47100473 47K OHM 0805 RES

R&28 47100103 10K OHM 0805 CHIP

R529 47100332  3.3K OHM 0805 RES

RB30 47100000 ZERO OHM 0805 RES

R531 47100000 ZERO OHM 0805 RES

R532 47100000 ZERO OHM 0805 RES

CRYSTALS

Y401 02300086 CRYSTAL;4.003125MHZ 1,282 2.554T

FERRITE BEADS

Z401 18360001 BEAD; FERRITE SMOUNT 1.694 08307

HARDWARE (NOT SHOWN ON SCHEMATIC)

HW 0t 02800114 CRYSTAL SUPPORT

HWO02 02100229 PLCC SOCKET 44 PIN SURFACE MNT
HW 03-1¢ 02800020 STANDOFF; 4-40 X 3/16~

HW 11-14 02800074 NYLON STANDOFF .250D X .625L
HW 15-18 02801005 4-40; t/d~ PHILLIPS PAN

HW 19-22 02804008 SPRINGTENSION WASHER

SWITCHES

SW401 05100042 SWITCH SPST MOMENTARY

page 63




a0 F301 K301/8
EXTERNAL 2V \./.\
12¥0¢ DATTERY GND - R dan L e crzon
£XT DATIZRY =iz —— K400 &V
i w307 4303
F5UH — 1 4V LTO TX MODULE
1woK R» 21 o | gno SUPPLY)
et
|HI 13P
L T R s g e
© eaos { GND
R302 24120 - 304
100K
c3m Y
15P R _ u...._JPu
i F 1 AC WA STATUS
R
- TQ_GONTROL
= = = = 3o VRSO
. 4+ BATTERY GHARGE DISABLE
£2]3 FAN EMABLE
c320
ZH4124 \ﬁ|C~| A T..u:
- & 32 W
R327
—— R320 10X
R316 R319 WK
i ! S T L AR
2. cone m%mw ADRIST
._D.M(_ _ _Du\ 3V r z‘uo
R34 CIN9 Lo Y ) + R321 pomey
302 CRI03 302 50 Br - R ! 2 z =
' e AM_ W . & 5 - sk i%
2|t . [ _ #]ic3oz 14
TO R302 31T caos - T 5P i 3 0307
e . T I z 36 2WE724
33 cRaDG - _ Kaa/A 1 e ez ey (e - A
a0 2o A GR307 5P 3 A -7 N Y o 5 L smwm El
o282 H_H w0 15P WI9238 oo = 1
L BT L =
2 avT . R324 2R3
e,/ WPSWOIA 02y S0.22
4001 21k R3Z3
o cx07 A313 0.22
T2/ B0V 100K = =
B L&ST NUMBER USED NUMBERS NOT USED
= = €323 4308
4 = R327 F303
CRI0D L3OV
- €302 0307
TP+ KDt
1 VR303
. ¥301 F302 €306 1307 0308 R323 NOYES:
1. GAPACITOR VALUES ARE IN uF UNLESS OTHERWISE NOYED,
44 SUPPLY 05116005 05116005 01303036 05600039 04500019 ROT USED 2. RESISTOR VALUES ARE IN GHMS UNLESS OTHERWISE NOYED.
9A SUPPLY 05110012 esn0m2 01503039 05600040 04800027 04720048
SYMBOL INDICATES P.C BOARD BOTTOM SIDE TEST POINT
P.C. BOARD 17301504
e P08 J30B T3 TOP SIDE PARTS PLACEMENT /REF.BES, 172301524 .
1 : [ ]o2] Buk -— toP SIC PARTS PLACEMENT /VALUES 17301504
i . Pio2 BGTTOM SIE PARTS PLACEMENT /VALUES 17301544
1 i VR3O0
i ' 1 UNLESS OTWCRWISL SPECFRO
H T BLK/WHT tm DMENSIONS ARE N IXCKES APPROVALS e RITRON, INC.
: H 0 302 ORAWN 505 W. CARMEL DR, CARMEL, IN, 48032
: : RON W, 01/25/96
m m Py CHISHER RRX—-450 REPEATER
“ ; TN = POWER SUFPLY
1 )
1 ! -|||.l}.1ll.]1‘1.€§v KATLRIAL SIZEL [P35 HO. DWE. KO HLV.
1 3 DECINALS
- ! Vo C 1730151A A
s P SCALE s _ TIBIIIICH _u.nz or




RRX-450 REPEATER
POWER SUPPLY
TOP SIDE PARTS PLACEMENT W,/ REF.DES.
17301524
RITRON, INC.
06,/08,/95

COMPONENT CHART

* F301 F302 ¢306 Q306 R323
4A SUPPLY | 05110005 | 05110005 | 01503036 | 04800019 | NOT USED
9A SUPPLY | 0510012 ;| 0510012 01503038 | 04800027 | 04720048

SCHEMATIC

17301514

TOP SIDE PARTS PLACEMENT W/VALUES 1730153A

BOTTOM SIDE PARTS PLACEMENT

P.C. BOARD

17301544
17301504
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RRX-45  JWER SUPPLY BOARD . ,
1730154A
BOTTOM SIDE PARTS PLACEMENT
RITRON, INC.
07/26/95

SCHEMATIC 1730151A

TOP SIDE PARTS PLACEMENT W/REF. DES. 1730152A

TOP SIDE PARTS PLACEMENT W/VALUES  1730153A
P.C.BOARD 1730150A
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22. RRX-450 PWR SUPPLY SCHEMATIC REF. PARTS LIST

Ref. ECN-2279

NOTE: This parts list reflects the most current component values. If a component value given in the schematic differs
from that in the paris list, the parts list should be considered most current.

REF# RITRON# DESCRIPTION COORDINATES REF# RITRON# DESCRIPTION COORDINATES

CAPACITORS

C3 01510017
G302 01503024
C303 01515463
C 304 01517006
C 305 01517006
G307 01503003
G308 01510017
C 309 01510017
G310 01510017
C 311 01503024
G312 01515463
C 313 01510017
C314 01503024
C316 01510127
C316 01515463
C317 (1510017
C 318 01503021
C 319 01503028
€320 01510017
C321 01501063
€322 01502013
G323 01510017

DIODES

CR301 04820119
CR302 04810003
CR303 04810009
CR304 04810008
CR305 04810003
CR306 04810003
CR307 04820028
CR308 04820038
CR309 04810001

15pt NPO GERDIS CAP 50V .160X.1 r
100uf ELT CAP 85V .14~ .32~X.47~ 1
1uf X7R MLCER CAP 50V .100 r K
.1uf X7R MLGER CAP 100V .100 r M
Auf X7R MLCER GAP 100V .100 r M
2.20f ELT CAP 50V .1~ .2~x.46~ r
15pf NPO CERDIS CAP 50V .160X.1 7
15pf NPO CERDIS CAP 50V .160X.1 r
15pf NPO CERDIS CAP 50V .160X.1 1
100uf ELT CAP 35V .14~ .32~X.47~ 1
.1uf X7R MLCER GAP 50V .100 r K
15pf NPO CERDIS CAP 50V .160X.1 1
100uf ELT CAP 35V .14~ .32~X.47~ 1
100pf N150 CERDIS CAP 50V .32x.2 1
.1uf X7R MLCER CAP 50V .100 r K
15pf NPG CERDIS CAP 50V .160X.1 1
10uf ELT CAP 50V .1~ 2~x.46~
3300uf ELT CAP 35V .3~ .72~x1.4~
15pf NPO CERDIS CAP 50V .160X.1 1
AMF MYLAR CAP 100V .300~ r 10%
10uf TANT CAP 16V(C) .1~ 1 20%
15pf NPO CERDIS CAP 50V .160X.1 1

1N5355A; ZENER 18V; 5W

1N4001 DIODE S50VHA

MRF751 DIODE 100V/6A

MRF751 DIODE 100V/6A

1N4001 DIODE 50V/HA

1N4001 DIODE S0VHA

1N6282; SURGE SUPPRESSOR DIODE
DIODE,1N5925B, ZENER, 1.5W
1N4148; DIODE/GENERAL PURPOSE

INTEGRATED CIRCUITS

IC301 03131027
G302 03131053

LM317T ADJ. VOLTAGE REG.
YOLTAGE REGULATOR iC; MC1723

CONNECTORS, HEADERS

J301 02100305
J302 02100149
J303 02100305
J304 02100305
J3056 02100072
J3068 02100305

RELAY
K301 04500008

2 PIN POLAR HDR .2~LS

5 PIN PLUG ,156~ LOCKING

2 PIN POLAR HDR .2~LS

2 PIN POLAR HOR .2~LS

5-PIN PLRZD PC MNT HEADER
2 PIN POLAR HDR .2~.8

12 VDC SPDT RELAY

TRANSISTORS

Q301 04800006 MPS-4124 NPN LOW NOISE AUD,
Q302 04800006 MPS-4124 NPN LOW NOISE AUD.
Q303 04800011  2N4126 PNP GP AUDIO TC-92
Q304 04800008 MPS-4124 NPN LOW NOISE AUD.
Q305 04800048 TRANSISTOR NPN W MPSWO1A
Q307 04800012 2N6724/92PU45 NPN DARL' TO-134

RESISTORS

R301 04720009 ZERO OHM 5% 1/4W CF RESISTOR
R302 04700145 10K OHM 5% 1/4W CF

R303 04700145 10K OHM 5% 1/4W CF

R3304 04700145 10K OHM 5% 1/4W CF

R305 04700145 10K OHM 5% 1/4W CF

R306 04720052 .68 OHM 1W RES

R307 04700157 100K OHM 5% 1/4W CF

R308 04700133 1K OHM 5% 1/4W CF

R30¢ 04700127 330 OHM 5% 1/4W CF

R310 04700120 470 OHM 5% 1/4W CF

R311 04750008 10K OHM TRIM POT/HORZ MOUNT
R312 04700150 27K OHM 5% 1/4W CF

R313 04700157 100K OHM 5% 1/4W CF

R314 04710822 150 OHM 1W 5% CF

R315 04700121 100 OHM 5% 1/4W CF

R316 04700145 10K OHM 5% 1/4W CF

R317 04700150 27K OHM 5% 1/4W CF

R318 04700157 100K OHM 5% 1/4W CF

R318 04700145 10K OHM 5% 1/4W GF

R320 04750008 10K OHM TRIM POT/HORZ MOUNT
R321 04700142 56K OHM 5% 14W CF

R322 04700133 1K OHM 5% 1/4W CF

R324 04720048 0.22 OHM 1W 5% METAL RESISTOR
R326 04720048 0.22 OHM 1W 5% METAL RESISTOR
R326 04700145 10K OHM 5% 1/4W CF

R327 04700145 10K OHM 5% 1/4W CF

HARDWARE (NOT SHOWN ON SCHEMATIC)
HW 00 02800003 HEATSINK; TO-220 LAY DOWN

HW 0! 05120002 FUSE HOLDER; PC BOARD MOUNT
HW02 05120002 FUSE HOLDER; PC BOARD MOUNT
HW 03 05120002 FUSE HOLDER; PC BOARD MOUNT
HW 04 05120002 FUSE HOLDER; PC BOARD MOUNT
HW 05 02800020 STANDOFF; 4-40 X 3/16~

HW 05 02800020 STANDOFF; 4-40 X 3/16~

HW 07 02800020 STANDOFF; 4.40 X 3/16~

HW 08 02800020 STANDOFF; 4-40 X 3/16~

HW 09 02800020 STANDOFF; 4-40 X 3/16~
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23.

HW 01
HW 02
HW 03
HW 04
HW 05
HW 06
HW 07
HW 08
HW oS
HW 10
HW 11
HW 12
HW 13
HW 14
HW 16
HW 16
HW 17
HW 18
HW 19
HW 20
HW 21
HW 22
HW 23
HW 24
HW 25
HW 26
HW 27
HW 28
HW 29
HW 30
HW 31
Hw 32
HW a3
HW 34
HW 35
HW 36
HW 37
HW 28
HW 3¢
HW 40
HW 41
HW 42
HW 43
HW 44
HW 45
HW 46
HW 47
HW 48
HW 49
HW 50
HW 51
HW 52
HW 53
HW 54
HW 55
HW 56
HW 57
HW 58

RITRON

02100128
02100129
02100129
02100150
02100202
02100203
02100327
02100327
02100327
02100327
02100328
02100328
02100328
02100328
02100349
02500028
02500028
02500125
02800079
02800079
02800079
02800116
02800120
02800121
02800121
02800121
02800121
02801005
02801005
02801005
02801005
02801005
02801005
02801005
02801005
02801005
02801005
02801005
02801005
02801005
02801005
02801005
02801011
02801011
02801012
02801014
02801014
02802003
02802003
02802003
02802007
02802007
02802007
02802017
02802017
02803004
02803004
02803004
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RRX-450-D4000 (STANDARD) PARTS LIST

DESCRIPTION

156~ GRIMP CONTACT TERM

156~ CRIMP CONTACT TERM

156~ CRIMP CONTACT TERM

§ PIN SOCKET.156~LOCKING

9 POS, RECPT. W/DETENT LOCK

9 POS.PLUG W/O MNTG. EARS

DC POWER GONNEGTOR PIN

DC POWER CONNECTOR PIN

DC POWER CONNECTOR PIN

DC POWER CONNECTOR PIN

DC POWER CONTACT SOCKET

DC POWER CONTACT SOCKET

DG POWER CONTACT SOCKET

DG POWER CONTACT SOCKET

AC INLET VOLTAGE SELECTABLE FUSED
TO-220 INSULATOR BUSHING SMALL
INS. WASHER FOR T0-220 TRANS
HOLE PLUG RRX-450

ANGLE BRACKET~STEEL~ 6/32 TAP
ANGLE BRACKET~STEEL~ 6/32 TAP
ANGLE BRACKET~STEEL~ 6/32 TAP
#6 SOLDER LUG

TERMINAL #4 LUG FASTON .020 TN 45D
PAD, STICK-ON, BUMPER, BLACK

PAD, STICK-ON, BUMPER, BLACK
PAD, STICK-ON, BUMPER, BLACK
PAD, STICK-ON, BUMPER, BLACK
4-40; 1/4~ PHILLIPS PAN

4.40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4.40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4-40; 114~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

10-32 X 1/2~ HEX HEAD WASHER SCRE
10-32 X 1/2~ HEX HEAD WASHER SCRE
4-40 X 318~ PHIL (PHMS)

SCREW, 4-40 X 3/8~ PFHMS

SCREW; 4-40 X 3/8~ PFHMS

4-40 X 1/4~ X 3/32~ HEX NUT/ZING PLT,
4-40 X 174~ X 332~ HEX NUT/ZINC PLT.
4-40 X 1/4~ X 3/32~ HEX NUT/ZING PLT.
6-32 X 5/16~ X 7/64~ ANGLE BRKTS
6-32 X 516~ X 7/64~ ANGLE BRKTS
6-32 X 5/16~ X 7/64~ ANGLE BRKTS
10-32 X 3/8~ X 1/8~ HEX STEEL NUT
10-32 X 3/8~ X 1/8~ HEX STEEL NUT

#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER

RITRON#

02803004
02803004
02803004
02803004
02803004
02803004
02803004
02803004
02803004
02803004
02803004
02803004
02803004
02803004
02803006
02803006
02803006
02803008
02803008
02803025
02803026
06002013
13241000
13242000
13244000
13247000
13247000
28110601
28110801
28110601
28110601
28110601
28110801
2811DHO1
2811DHO1
2811DHH
2811DHOY
2811DHO1
2811DHO
HWo8 2811DHN
HW 99 2811DHO1
HW100 2811DHO1
HWi0t1 2811DHN
HW102 2811DHO
HW103 2811DHO1
HW104 2811DHO1
HW105 2811DHO1
HW106 2811DHO1
HW107 2811DHO1
HW108 2811DHO1
HW1i09 2811DHO1
HW110 28721007
HW111 02801005
HW112 02801005
HW113 02801005
HW114 02801005
HW115 02803004
HWi16 02803004

HW 59
HWe0
HW 61
HW 82
HW 63
HW 64
HW 65
HW 66
HW 67
Hwes
HWe9
HW 70
HW 71
HW 72
HW 73
HW 74
HW 75
HW 76
HW77
HW 78
HW 79
HW 80
HW 81
Hw 82
HW 83
HW 84
HW &5
HW g6
HW 87
HW 88
HW 89
HW 90
HW a1
Hw 92
HW 63
HW o4
HW 85
HwW o8
HW 97

DESCRIPTION

#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
#6 INTERNAL TOOTH LOCKWASHER
#6 INTERNAL TOOTH LOCKWASHER
#6 INTERNAL TOOTH LOCKWASHER
#10 INTERNAL TOOTH STEEL WASHER
#10 INTERNAL TOOTH STEEL WASHER
#8 FLAT WASHER STEEL

#8 FLAT WASHER STEEL

1/4~ DIA CLEAR HEAT SHRK/INCHES
PANEL, FRONT, RRX-450

PANEL, REAR, RRX-450

PANEL, BOTTOM, RRX-450
EXTRUSION, SIDE PANEL, RRX-450
EXTRUSION, SIDE PANEL, RRX-450
SCREW 6-32x3/8 TRXHD THREADFORM
SCREW 6-32x3/8

SCREW 6-32x3/8 TORXHEAD
SCREW 6-32x3/8 TORXHEAD
SCREW 6-32x3/8 TORXHEAD
SCREW 6-32x3/8 TORXHEAD
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE,TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE,TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE,TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE,TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE,TRSHD 6-32 X3/8
SCREW, TAPTITE,TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 8-32 X3/8
SCREW, TAPTITE,TRSHD 6-32 X3/8
SPACER 1/4 HEX NYLON 6-32

4-40; 174~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

4-40; 1/4~ PHILLIPS PAN

#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER



RITRON PROGRAMMABLE REPEATER

BEF# RITRON#

HW117 02803004
HW118 02803004
HW119 13523000
HW120 25200500
HW121 2811DH01
Hwi22 2811DHO1
HW123 2811DHO1
HW124 2811DHOM
HW125 2811DHO1
HW126 14313007
HW127 02100079
HW128 02100081
HW12¢ 02100081
HW130 06001059
RD-451
C 306 01503036
Q306 04800019
F301 05110005
F302 05110008
F303 05110018
VR3O 05111002
VR302 05111002
YR303 05111002
T301 05600039
06001007
06001113
08001113
06001116
06001116
RRX-MRM

RAX-450 ENCLOSURE HARDWARE PARTS LIST

DESCRIPTION COORDINATES REF# RITRON# DESCRIPTION COORDINATES

#4 INTERNAL TOOTH LOCKWASHER
#4 INTERNAL TOOTH LOCKWASHER
PANEL, TOP, RRX-450,VENTED

PUSH IN FASTENER NYLON BLK 140 DIA
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
SCREW, TAPTITE, TRSHD 6-32 X3/8
RRX SHIPPING CARTON

3-PIN POLARIZED RECEPTCL

093~ MALE CONTACT PIN

003~ MALE CONTACT PIN

CORD, 3 CONDUCTOR, AC POWER
STANDARD RITRON DUPLEXER
4700UF ELT GAP 35V

TiP-42 40V 6A POWER TRANSISTOR
FUSE 250V 3A

FUSE 250V 3A

FUSE 5X20 mm SLO-BLO 250V 3A

130 VOLT VARISTOR

130 VOLT VARISTOR

130 VOLT VARISTOR

POWER TRANSFORMER (4A SUPPLY)
#18 AWG/IRPVC BLK 2

RIBBON CABLE ASSEMBLY TX-CNTL
RIBBON CABLE ASSEMBLY RX-CNTL
CONTROL CABLE

EXT DC CABLE :
MAINTENANCE AND REPAIR MANUAL
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RITRON makes a full line of radio communications
products: high power portables, mobiles, base stations,
range-extending repeaters and telephone interconnects.

Call your dealer or RITRON for more information.

RITRON, INC.
P.O. BOX 1998
505 WEST CARMEL DRIVE
CARMEL,IN 46032 USA
PHONE: 317/846-1201
FAX: 317/846-4978
hitp:/fwww.ritron.com

RITRON TWO-WAY RADIOS ARE
DESIGNED AND MANUFACTURED IN THE U.S.A.

06/96 MODEL RRX-MRM

COPYRIGHT ©1995 RITRON, INC. ALL RIGHTS RESERVED
SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

RITRON AND QUIET CALL ARE REGISTERED TRADEMARKS OF RITRON, INC.
RRX AND DIGITAL QUIET. CALL ARE TRADEMARKS OF RITRON, INC.
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