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Radio Repeaters: 
 
Both the Point-to-Point and Host-to-Multipoint topologies can make use of radio repeaters (RCI-RPT-
RF9) to extend the reach between host and remote(s).  A repeater acts as a store-and-forward radio in 
that it receives a transmission from one unit, temporarily stores it, and then passes it on to the next unit. 
 
This allows remote units to be placed where they 
cannot be reached directly from the host unit.  
Currently, a repeater cannot act as a remote unit but 
future version of firmware will allow a dual function 
repeater that can also act as a remote unit. 
 
It is possible to string several repeaters together in a 
chain-like fashion to extend the reach of a host unit 
far beyond its regular coverage.  It is important to 
note however, that every repeater introduces a small 
propagation delay, which slows down the response 
time of the entire system. 
 
The configuration in a repeater system becomes a bit 
more complex since all units in a network must know how the transmissions are to be routed.  To 
achieve this the repeater uses two different hop patterns.  One to communicate with the host and one 
to communicate with the next unit down the line (either a remote or another repeater).  A hop pattern is 
a radio configuration parameter that allows several spread-spectrum radios to communicate 
simultaneously.  Hop patterns are numbered 1 through 7 and the host always uses hop pattern 1. 
 
The repeater uses the Primary Hop Pattern (PHP) to 
communicate with the device before it (host or another 
repeater).  It uses the Secondary Hop Pattern (SHP) to 
communicate with the device after it (remote or another 
repeater). 
 
Remember the host always uses PHP=1 and remotes 
have no SHP since the transmission does not get 
repeated by a remote. 
 
The diagram to the right shows a network of 
repeaters and remotes and how the PHP and 
SHP hop patterns are used to identify which unit is 
‘connected’ to which other unit. 



..\Manuals\RCI-RPT-RF9 rev.C.doc                                                                                                           Page 4 of 9 

 
Radio Configuration: 
 
The radio communication board has two banks of 8-position DIPswitches: SW1 and SW2.  The function 
of these switches is different for a host, remote and repeater unit.  We recommend powering the unit 
down while making any changes to the configuration. 
 
 
 
 
 
 
 
 
 
 
Network ID: 
 
The Network ID is common to both the 
host and remote modes of operation.  All 
hosts and remotes that are intended to 
communicate with each other must be set 
to the same Network ID.  Four ID’s are 
available: A, B, C, D.  They are set as 
shown in the table.  

SW2-5 SW2-6 Network ID 
UP UP A 

DOWN UP B 
UP DOWN C 

DOWN DOWN D 

 

 

 
 

SW1- REPEATER 
1 Repeater Number 
2 Repeater Number 
3 Repeater Number 
4 PHP 
5 PHP 
6 PHP 
7  
8 Repeater Select 

SW2- REPEATER 
1 SHP 
2 SHP 
3 SHP 
4  
5 Network ID 
6 Network ID 
7 RF Output Power 
8 Host / Remote Select 

RF Output Power: 
 
 The radio output power can be selected with 
SW2-7.  For shorter transmission ranges select 
the 100mW range to limit the amount of ‘RF 
pollution’.  Select the 1W setting for: a) longer 
transmission ranges, b) heavy foliage 
transmission scenarios, c) if there is no 
communication at the 100mW setting, or d) if the 
signal strength is less 
than -93dBm. 

SW2-7 RF Power 
UP 100 mW 
DOWN 1 W 
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Repeater Configuration: 
 
To make an RCI-RPT operate as a REPEATER unit, make 
sure that SW1-8 is down and SW2-8 is down. 
 
 

 
 
 
 
 
 
 
 
 

Next, set the repeater number using SW1-1, -2 
& -3.  Each repeater in a system must have a 
unique number. 

 

SW1-1 SW1-2 SW1-3 Repeater Number 
UP UP UP 1 
DOWN UP UP 2 
UP DOWN UP 3 
DOWN DOWN UP 4 
UP UP DOWN 5 
DOWN UP DOWN 6 
UP DOWN DOWN 7 
DOWN DOWN DOWN 8 
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Next, set the repeater PHP using SW1-4, -5, -6.  
The PHP of the repeater must match the SHP of 
the unit before it.  If this is a host then set the 
repeater PHP=1.  

SW1-4 SW1-5 SW1-6 REPEATER PHP 
UP UP UP 1 

DOWN UP UP 2 
UP DOWN UP 3 

DOWN DOWN UP 4 
UP UP DOWN 5 

DOWN UP DOWN 6 
UP DOWN DOWN 7 

DOWN DOWN DOWN 8 
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Next, set the repeater SHP using SW2-1, -2, -3.  
The SHP of the repeater must match the PHP of 
the unit after it. 

 

SW2-1 SW2-2 SW2-3 REPEATER SHP 
UP UP UP 1 

DOWN UP UP 2 
UP DOWN UP 3 

DOWN DOWN UP 4 
UP UP DOWN 5 

DOWN UP DOWN 6 
UP DOWN DOWN 7 

DOWN DOWN DOWN 8 
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Repeater Example: An RCI-400 Host communicating with (3) RCI-100 Remotes via Repeater 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
Received Signal Strength Indicator (RSSI): 
 
 The radio communications board has a signal strength 
indicator to show the level of the signal that was 
received from another radio.  The indicator consists of 3 
LED’s labeled 1, 2 & 3.  It is desirable to operate with 
the highest signal strength achievable.  If the signal 
strength is less than -93 dBm, it is advisable to try to 
make adjustments to then system to bring the signal 
strength up.  A higher power setting on the radio or a 
higher gain antenna can be used to increase signal 
strength and achieve more reliable operation of the 
radio system. 
 
 
 

       RCI-400 (Host)      RCI-RPT (Repeater) 

Host Channels: 4 
Number of Remotes: 3 
Channels on Remotes: 1 
Network ID: A  
Power: 1W 
 

   Repeater Number: 1 
PHP: 1 
SHP: 2 
Network ID: A  
Power: 1W 

       RCI-100 (Remote 1)     RCI-100 (Remote 2)    RCI-100 (Remote 3) 

Remote Channels: 1 
Address: 1 
PHP: 2 
Network ID: A  
Power: 1W 
 

 Remote Channels: 1 
Address: 2 
PHP: 2 
Network ID: A  
Power: 1W 

 Remote Channels: 1 
Address: 3 
PHP: 2 
Network ID: A  
Power: 1W 

Signal Strength 
(dBm) 

LED 1 LED 2 LED 3 

-108 Flashing Off Off 
-101 On Off Off 
-93 On Flashing Off 
-86 On On Off 
-79 On On Flashing 
-71 On On On 


