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Section 1: General Information 

 1.0 Introduction 
 
This section provides the general information for the Teledyne Paradise Datacom LLC 
line of  Redundant Control Panels. The RCP2-1100 and RCP2-1200 are used for 1:1 
and 1:2 redundant systems, respectively. The FPRC-1100 and FPRC-1200 are used 
for Phase Combined Solid State Power Amplifier  (SSPA) systems.  
 
This section describes the supplied equipment and safety precautions. 
 

1.1 Description 
 
The RCP2/FPRC controller is used to monitor and control amplifiers configured in 1:1 
and 1:2 redundant systems.  The RCP2-1100 and FPRC-1100 controllers provide  
control of two amplifiers and their corresponding transfer switch. The RCP2-1200 and 
FPRC-1200 controllers monitor and control three amplifiers and two switches.    
 
The RCP/FPRC Series of redundant controller can be used in LNA, LNB,  and SSPA 
systems as well as frequency converter systems.  A mimic display on the front panel 
indicates the RF path and the fault status of the equipment.  User interface and control 
is provided in several forms: 
 

¶ Front Panel, Local Control 

¶ 37-pin Parallel Control Port with Contact Closures and Opto-Isolated In-
puts 

¶ Serial Data Control via RS232 or RS485 (2 or 4-wire) 

¶ 10/100 Base-T Ethernet interface. Ethernet control options include em-
bedded web page, SNMP interface and propriety IP interface to connect 
over Teledyne Paradise Universal M&C software 

 
Additional features include: 

¶ Universal Input, Power Factor Corrected Power Supply 

¶ User Friendly Front Panel LCD Display for Local Monitor & Control 

¶ Dual AC Mains Entries with removable power supplies. 
 

1.2 Equipment Supplied 
 
The following equipment is supplied with each unit: 
 

¶ The RCP2/FPRC Redundant Controller 

¶ (2) IEC Line Cord Sets 

¶ Redundant Controller Operations Manual 
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Optional Equipment includes: 

¶ Rack Slides 

¶ 100 ft. (30 m ) Control Cable 

¶ Switch Plate Mating Connector 

¶ DC Operation 
 

1.3 Specifications 
 
Refer to the specification sheets in Appendix E for complete specifications on the 
RCP2/FPRC Redundant System Controllers. 
 
1.3.1 Outline Drawings 
 
Figure 1-1 shows an outline drawing of an RCP2-1100 redundant controller. The     
outline drawings for the RCP2-1200 and FPRC units are the same in dimension, with 
differences only in the signal path mimic display and the number of fault indicators. 

Figure 1-1: Outline Drawing, RCP2-1100 Redundant System Controller 
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1.4 Safety Considerations 
 
Potential safety hazards exist unless proper precautions are observed when working 
with this unit. To ensure safe operation, the user must follow the information, cautions 
and warnings provided in this manual as well as the warning labels placed on the unit.  
 
1.4.1 High Voltage Hazards 
 

High Voltage for the purpose of this section is any voltage in  
excess of 30 volts. Voltages above this value can be hazardous 
and even lethal under certain circumstances. Care should be tak-
en when working with devices that operate at high voltage. 
 

¶ All probes and tools that contact the equipment should be 
properly insulated to  prevent the operator from coming in 
contact with the voltage. 

¶ The work area should be secure and free from non-essential items. 

¶ Operators should never work alone on high voltage devices. There 
should always be another person present in the same work area to assist 
in the event of an    emergency. 

¶ Operators should be familiar with procedures to employ in the event of an        
emergency, i.e., remove all power, CPR, etc. 

 
An AC powered unit will have 115 VAC or 230 VAC entering through the AC power 
connector. Caution is required when working near this connector, the AC circuit break-
er, or the internal power supply. 
 
1.4.2 High Current Hazards 
 
Many high power devices are capable of producing large surges 
of current. This is true at all voltages, but needs to be  
emphasized for low voltage devices. Low voltage devices provide 
security from high voltage hazards, but also require higher  
current to provide the same power. High current can cause injury 
from burns and explosion. The following precautions should be 
taken on devices capable of discharging high current: 
 

¶ Remove all conductive personal items (rings, watches, medals, etc.) 

¶ The work area should be secure and free of non-essential items. 

¶ Wear safety glasses and protective clothing. 

¶ Operators should never work alone on high risk devices. There should 
always be another person present in the work area to assist in the event 
of an emergency. 

¶ Operators should be familiar with procedures to employ in the event of an        
emergency, i.e., remove all power, CPR, etc. 
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1.4.3 Electrical Discharge Hazards 
 
A spark can not only create ESD reliability problems, it can also 
cause serious safety hazards. The following precautions should 
be taken when there is risk of electrical   discharge: 
 

¶ Follow all ESD guidelines 

¶ Remove all flammable material and solvents from the area. 

¶ All probes and tools that contact the equipment should be properly insu-
lated to   prevent electrical discharge. 

¶ The work area should be secure and free from non-essential items. 

¶ Operators should never work alone on hazardous equipment. There 
should always be another person present in the same work area to assist 
in the event of an    emergency. 

¶ Operators should be familiar with procedures to employ in the event of an        
emergency, i.e., remove all power, CPR, etc. 

¶ Keep in mind that ground potential on both ends of long cable runs may 
be significantly different due to various factors. These ground potentials 
equalized by a cable ground signal line. Hence, it always a good practice  
to make connect/disconnect interface connectors when the equipment on 
both ends of a long cable run is powered down. This practice will mini-
mize risk of damage of electrical interfaces due to unbalanced ground 
potentials.  
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2.0 Introduction 
 
This section provides information for the initial inspection, installation, and external 
connections for the RCP2/FPRC series redundant system controllers.  
 

2.1 Inspection 
 
When the unit is received, an initial inspection should be completed. First ensure that 
the shipping container is not damaged.  If it is, have a representative from the shipping 
company present when the container is opened. Perform a visual inspection of the 
equipment to make sure that all items on the packing list are enclosed. If any damage 
has occurred or if items are missing, contact:  
    Teledyne Paradise Datacom LLC 
    328 Innovation Blvd., Suite 100 
    State College, PA 16803 USA 
    Phone: +1 (814) 238-3450 
    Fax:     +1 (814) 238-3829 
 

2.2 Mounting 
 
The Teledyne Paradise Datacom Redundant System Controller is designed to be 
mounted in a standard EIA 19 inch equipment rack. The depth of the chassis, exclud-
ing rear panel connectors, is 13.19 inches (335 mm). The height of the chassis is 1.7 
inches (44 mm) or 1 rack unit. Optional 22 inch (559 mm) rack slides with extensions 
are available.  
 

2.3 Storage and Shipment 
 
To protect the RCP2/FPRC during storage or shipping, use high quality commercial 
packing methods. Reliable commercial packing and shipping companies have the    
facilities and materials to adequately repack the equipment.  
 

2.4 Cable Connections 
 
The RCP2/FPRC controller has a wide range of I/O interconnections available at the 
rear panel. The controller rear panel is shown in Figure 2-1.  

Section 2: Description 

Figure 2-1: RCP2/FPRC-1100/1200 Rear Panel (Standard AC Input) 
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2.4.1 Control Cable Connector (J3) - MS3112E16-23S  
 
The primary connection between the controller and the LNA/LNB (Low Noise Amplifier/
Low Noise Block Converter) switch plate or SSPA (Solid State Power Amplifier) switch 
assembly is through J3. The connector is a 23-pin circular connector, type MS3112E16
-23S (See Figure 2-2 and Table 2-1). For external waveguide switches, a standard 
100 ft. (30m) cable, L201061 should be used.  

2.4.2 Serial Port, Main (J4) - DB9 (F)  
 

The main serial port is for connection with any host computer. This port contains both 
RS-232 and RS-485 communication in half duplex. RS-485 interface is compatible with 
2- or 4-wire interface connection. As an additional protection measure, this port fea-
tures full galvanic isolation from the chassis ground. For convenience, a set of Form C 
relay contacts are available at this port as a Service Request. The Service Request is 
essentially a Summary Alarm for any system faults that occur. The baud rate and other 
communication parameters are selectable via the front panel menu. 
 
The pin-out is shown in Table 2-2. Note that the pin-out is standard DTE; a null mo-
dem is not required when connecting to a standard PC serial port.  

Figure 2-2: Rear 
panel view of J3, 
MS3112E16-23S 

Table 2-1: J3 Switch Connector, MS3112E16-23S 
Pin Function Pin Function 

L 
Power Supply #1 +13-17 VDC, 900mA  
or +24V, 1.5A (-HP version only) 

F Switch Common, +26 VDC, 5A max 

J 
Power Supply #2 +13-17 VDC, 900mA  
or +24V, 1.5A (-HP version only) 

H Switch Common, +26 VDC, 5A max 

G 
Power Supply #3 +13-17 VDC, 900mA  
or +24V, 1.5A (-HP version only) 

T Switch #2, Position 1 (Rx) 

E Switch Common, +26 VDC, 5A max V Switch #2, Position 1 (Rx) (primary) 

B AMP Support GND N Switch #2, Position 2 (Rx) 

D Switch Common, +26 VDC, 5A max R Switch #2, Position 2 (Rx) (primary) 

W Switch #1, Position 1 (Tx) (primary) A AMP Support GND 

U Switch #1, Position 1 (Tx) C AMP Support GND 

P Switch #1, Position 2 (Tx) K Switch Common, +26 VDC, 5A max 

S Switch #1, Position 2 (Tx) (primary) M Switch Common, +26 VDC, 5A max 

Table 2-2: Main Serial Port (J4) Pin Out 

Pin Function Notes 

1 RS-485 TX+   

2 RS-232 Out or RS-485 TX-   

3 RS-232 In or RS-485 RX-   

4 RS-485 RX+   

5 Signal Ground    

6 Service Request 1 Closed on Fault 

8 Service Request 2 Open on Fault 

7 Service Request Common Form C Common 

9 Termination (120 Ohm) Connect to pin 4 to terminate unit on end of bus 
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If required, a 120 ohm RS-485 termination resistor is provided at pin 9. It should be 
connected to pin 4 to provide a 120 ohm termination on the RS-485 bus.  
 
2.4.3 Serial Port, Local (J5) - DB9 (M) 
 

The local serial port is used to support special transceiver systems and remote control 
panels. The baud rate of this port is fixed at 9600 Baud and cannot be changed. J5 is 
permanently configured for RS-485 half duplex communication. Table 2-3 details the 
local serial port pin-out. Port features full galvanic isolation from chassis ground. 

2.4.4 Service Port (J6) - Mini USB 
 
A 5-contact Mini USB connector is used to provide flash re-programmability for the 
RCP controller card. In order to reload controller board firmware, connect this port to a 
standard PC USB port. See Section 6 for a description of the firmware upgrade proce-
dure. 
 
2.4.5 Parallel I/O Connector (J7) - DB37 (F) 
 

The RCP controller has a full compliment of parallel monitor and control lines. A 37-pin 
D sub-style connector is used for the parallel I/O signals, which are detailed in Table  
2-4.  
 
Ten Form-C relays are used for converter, switch position, and mode control. Each 
Form-C contact has a rating of 30 VDC @ 0.5 A, 110 VDC @ 0.3 A, and 125 VAC @ 
0.5 A. The inputs and ground pins are isolated from the rest of the unitôs circuitry. In-
puts are activated by pulling it down to the isolated ground pin. In order to fully utilize 
the built-in inputs protection, it is recommended to keep the inputôs ground isolated 
from the chassis ground. 
 
See Section 4.5.2.3 for instructions on how to use the Auto/Manual Input (Pin 16) as 
an External Mute Input. 
 

Table 2-3: Local Serial Port (J5) Pin Out 
Function Pin Notes 

RS-485 RX+ 1   

RS-485 RX- 2   

RS-485 TX- 3   

RS-485 TX+ 4   

Signal Ground  5   

Termination (120 Ohm) 9 Connect to pin 1 to terminate unit on end of bus 
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Table 2-4: Parallel I/O Signals 

Identification Signal Pin Function Notes 

Amp 1 Alarm     Output   

1 Closed on Fault Relay Contacts: 30VDC @ 0.5A 

20 Common   

2 Open on Fault   

Amp 2 Alarm     Output   

21 Closed on Fault Relay Contacts: 30VDC @ 0.5A 

3 Common   

22 Open on Fault   

Amp 3 Alarm     Output   

4 Closed on Fault   

23 Common   

5 Open on Fault   

Auto / Manual Mode     Output   

24 Closed on Manual   

6 Common   

25 Closed on Auto   

Local / Remote Mode     Output   

7 Closed on Local   

26 Common   

8 Closed on Remote   

Switch #1 Position Output   

27 Switch #1, Position 1   

9 Common   

28 Switch #1, Position 2   

Switch #2 Position  Output   

10 Switch #2, Position 1   

29 Common   

11 Switch #2, Position 2   

Power Supply #1 
Alarm     

Output   

30 Closed on Fault   

12 Common   

31 Open on Fault   

Output   

13 Closed on Fault   

Power Supply #2 
Alarm     

32 Common   

14 Open on Fault   

Priority Setting     Output   

33 Closed on Priority 2   

15 Common   

34 Closed on Priority 1   

Fault Clear Input 37 Ground to Activate 5mA max current on all inputs 

Priority Select Input 17 Ground to Activate Toggle Function 

Auto / Manual Input 16 Ground to Activate Toggle Function; Alt Funct.: Ext. Mute Input 

Amp 3 Standby Input 36 Ground to Activate   

Amp 2 Standby Input 35 Ground to Activate   

Amp 1 Standby Input 18 Ground to Activate   

Inputs Ground (isolated) Common 19     
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2.4.6 External Alarm Port (J8) - DB9 (F) [IO Board Version 001] 
 
An external alarm port is provided to allow maximum flexibility of configurations. This 
allows the user to interface with the alarm output of other equipment into the RCP   
controller. Inputs are protected against ESD of Ñ15 kV using the Human Body model; 
against ESD of Ñ8kV using the Contact Discharge method specified in IEC1000-4-2; 
and against ESD of Ñ15 kV using the Air Gap method described in IEC1000-4-2. Table 
2-5 shows the external alarm pin-out.  

2.4.7 Ethernet Port (J9) - RJ45 (F) 
 
This is a RJ45 connector with integrated magnetics and LEDs. This port becomes the 
primary remote control interface when the Interface option is selected to ñIPNetò or 
SNMP interface as  described in Section 7.6.2.2. This feature allows the user to con-
nect the RCP to a 10/100 Base-T office Local Area Network and have full-featured 
Monitor & Control functions through a web interface. See Table 2-6. 

Note: IP address, Gateway address, Subnet mask, IP port and IP 
Lock address need to be properly selected prior to first use (see Appen-
dix B).   

 
LED lamps on the connector indicate network status. A steady Green light indicates a 
valid Ethernet link; a flashing Yellow LED indicates data transfer activity (on either the 
Transmit and Receive paths). Starting with firmware version 6.00, the controller can 
support multiple remote control interfaces. See Section 7 for details. 
 

Table 2-6: Ethernet Port (J9) pin outs 

Pin # Function / Description 

1 TX+ 

2 TX- 

3 RX+ 

6 RX- 

4,5,7,8 GND 

Table 2-5: External Alarm Port (J8) Pin Out 

Function Pin Notes 

External Alarm 1 1 
Closure to Ground, 5mA max short circuit current, 5 VDC 
open circuit    voltage   

External Alarm 2 2 

External Alarm 3 3 

Ground 4,8,9   

Auxiliary Alarm 1 5 
Closure to Ground, 5mA max short circuit current, 5 VDC 
open circuit    voltage       

Auxiliary Alarm 2 6 

Auxiliary Alarm 3 7 
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2.5 Prime Power Connection (J1, J2) 
 
Two separate removable power supplies are provided for fully redundant operation. 
Either of the two supplies is capable of operating the system and its associated switch-
es. Two AC power connectors are provided on the rear panel (J1,J2).   
 

2.6 Removable Power Supply Modules 
 
The RCP unit has a redundant power supply array consisting of two modules. A failed  
power supply module may be removed from the RCP chassis by loosening the two 
captured thumbscrews and sliding the module out of the chassis, then unplugging the 
quick-disconnect power pole connectors. 
 
2.6.1 24V Power Supply Module 
 
Figure 2-3 shows an outline drawing of a power supply module. 

The following list comprises the specifications for the standard power supply module: 
Plug: IEC, 250V, 10A, Male plug with wire-form AC Cable Clamp 
Fuse: 2 Amp 5x20mm 
Power Supply: 85-264 V input, 28V output, 175W 
Connector to RCP chassis: Quick-connect Power pole 
 

See Section 6.4 for directions on identifying and replacing a failed power supply  
module.

Figure 2-3: Removable Power Supply Module 



Operations Manual, Redundant System Controllers 209351 REV G 21 

2.6.2 24V Power Supply Module, High Power option 
 
Figure 2-4 shows an outline drawing of a power supply module for units utilizing 
the High Power (-HP) option. 

The following list comprises the specifications for the standard power supply module: 
Plug: IEC, 250V, 10A, Male plug 
Fuse: 2 Amp 5x20mm 
Power Supply: 85-264 V input, 28V output, 175W 
Fan: 40mm, 24V, 4.9 CFM 
Connector to RCP chassis: Quick-connect Power pole 
 

See Section 6.4 for directions on identifying and replacing a failed power supply  
module.   
 

Figure 2-4: Removable Power Supply Module, High Power option 
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2.6.3 48V Power Supply Module 
 
Figure 2-5 shows an outline drawing of a 48V power supply module. 

 
The following list comprises the specifications for the 48V power supply module: 

Plug: MS3112E10-6P Circular MIL connector, 6-pin (MS3116F10-6S mating) 
Circuit Breaker: 6 Amp 
Power Supply: 48V, 150W 
Connector to RCP chassis: Quick-connect Power pole 

 
See Section 6.4 for directions on identifying and replacing a failed power supply  
module. 

Figure 2-5: 48V Removable Power Supply Module 
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Section 3: Front Panel Overview  
& Operation 

3.0 Introduction 
 
The front panel is used to locally control the system. Figure 3-1 shows the front panel 
of a 1 RU RCP2/FPRC controller.  

3.0.1 System Identification  
 
A label on the lower left hand corner of the controller front panel displays the model 
number and a brief description of the unit. The serial number is located on the rear 
panel of the controller.  
 
3.0.2 Fault Indicators  
 
The fault indicator LEDs illuminate RED when the corresponding fault condition occurs. 
There are fault lights for Summary, Unit 1, Unit 2, and Power Supply faults. The RCP2-
1200 and FPRC-1200 also includes a fault light for Unit 3. See Figure 3-2. 

3.0.3 Signal Path Mimic Display  
 
The front panel mimic display provides a visual representation of the redundant system 
block diagram. Green LEDs indicate the position of the transfer switches showing the 
RF signal path from the RF input to the RF output. Figure 3-3 shows the various sig-
nal path mimic displays based on the controller model. 

Figure 3-1: RCP2/FPRC Front Panel, showing RCP2-1200 Mimic Display 

Figure 3-2: Fault Indicators 
The image at left shows the fault indicators for models RCP2-1100 and FPRC-1100;  
the figure at right shows the fault indicators for models RCP2-1200 and FPRC-1200. 

SYSTEM IDENTIFICATION LABEL AMPLIFIER SELECT KEYS VACUUM FLOURESCENT DISPLAY AUTO/MANUAL TOGGLE LOCAL/REMOTE TOGGLE 

FAULT INDICATOR PANEL SIGNAL PATH MIMIC DISPLAY MAIN MENU KEY NAVIGATION BUTTONS 
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3.0.4 Amplifier Select Keys  
 
The Amplifier Select Keys on the mimic display panel allow the user to select the online 
converter. These buttons can also be used to manually switch the standby converter on 
line when in manual mode. The on-line amplifier is designated by the illuminated green 
LED.  
 

3.0.5 Vacuum Fluorescent Display  
 
The Vacuum Fluorescent Display (VFD) provides a convenient method of selecting  
various operating parameters of the controller. All internal settings can be achieved via 
the VFD and menu structure. There is no need to access the interior of the controller to 
adjust or reconfigure hardware settings. The VFD also provides detailed information 
about fault conditions.  
 

3.0.6 Main Menu Key  
 
The Main Menu key is a convenient method for instantly returning to the 
VFD main menu. No matter what menu screen Is currently displayed on 
the VFD, pressing this key returns the user to the main menu, eliminating 
the need to scroll backward through several menu levels. See Section  
3.3 for information regarding the menu selections. 

 
RCP2-1100 
 
 
 
 
 
FPRC-1100 
 
 
 
 
 
 
RCP2-1200 
 
 
 
 
FPRC-1200 

 
 
 

Figure 3-3: Signal Path Mimic Display 

Pressing the  
summation [ễ] key  

places Unit 1 and Unit 2  
in Phase Combined mode. 


