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ABSTRACT 

 

The RCC 319-07 compliant Flight Termination Receiver (FTR) when configured in a dual cross 

strapped Flight Termination System (FTS) can provide enhanced fail safe condition monitoring 

and automatic fail safe condition response capabilities in missile, rocket or target platforms.  The 

redundant RCC 319-07 FTRs will latch ON the destruct ARM and TERMINATE command 

outputs in the event both Fail-Safe Enabled FTRs experience a simultaneous loss of DC power, loss 

of the RF carrier, or designated modulated tone beyond the preset loss of the tone time out period.   

RCC 319-07 FTRs also include a Fail-Safe Enable and ARM latched state recovery for power 

interruptions of up to 50 milliseconds and over-voltage and output protection circuitry on all 

command and telemetry outputs.   

 

INTRODUCTION   

 

This technical paper provides a detailed description of the refined RCC 319-07 flight safety 

performance functions and design principles of redundant cross strapped RCC 319-07 Flight 

Termination Receivers.  A basic understanding of the standard flight termination receiver 

functions is necessary to fully assess the interrelationship and benefits of the RCC 319-07 

requirements governing power interruption recovery and Fail-Safe condition monitoring in a 

redundant FTR FTS system.  This information is intended to provide both Range Safety Officers 

and FTS designers a greater understanding of the FTR Fail-Safe power monitoring and 

management functionality in an RCC 319-07 cross strap FTS configuration. 

 

STANDARD RCC 319-99 AND 319-07 FTR FUNCTIONS 

The Flight Termination Receiver/Decoder is an airborne flight unit designed for Range Safety 

flight termination purposes in missile, rocket, and target applications. Under normal operation, the 
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unit receives a UHF/RF carrier frequency modulated with up to 4 simultaneous RCC IRIG tone 

frequencies (Tones A-B-C-D), and decodes the uplink commands from the ground based 

transmitters for unmanned vehicle control functions and/or flight safety termination. Upon 

receiving, demodulating and detecting the correct sequence of tone logic, the appropriate 

command outputs ARM, MONITOR, OPTIONAL, and TERMINATE are activated.  

The flight termination receiver also provides telemetry outputs for the monitoring of the Fail-

Safe Enable state status, the receiver signal strength level (SSTO) and the detected presence of 

the individual IRIG tones frequencies.  

 

RCC 319-07 FLIGHT TERMINATION RECEIVER FAIL-SAFE FUNCTIONS 

The 319-07 flight termination receiver incorporates Fail-Safe circuitry that when the FTR is 

placed in a Fail-Safe Enabled state is designed to latch ON both the ARM and TERMINATE 

destruct command outputs when a Fail-Safe condition occurs.  Fail-Safe conditions include the 

immediate destruct command output response in the condition of a loss of DC input power, or 

after the predetermined time out period for the loss of the RF carrier or its modulated RCC 

designated IRIG tone.  The flight termination receiver is required to respond to both these Fail-

Safe conditions when operated in either a single (1 receiver) FTR Fail-Safe Enabled state 

configuration or in a redundant (2 receiver) Fail-Safe Enabled state cross strapped FTS 

configuration.   

The RCC 319-07 Commonality Standard requirements are as follows: 

“Both redundant FTS sides shall be capable of being cross strapped together such that the 

ARM and Terminate outputs for the programmed Fail-Safe condition occurs only if both 

paths are Fail-Safe Enabled and both paths experience a Fail-Safe condition.” 

“When both redundant paths are cross strapped together, if only one of the redundant 

paths receives a Fail-Safe Enable signal the path that received the Fail-Safe Enable will 

ignore the input from the other path and output an ARM and TERMINATE if it 

experiences a Fail-Safe condition.” 

 

RCC 319-07 FLIGHT TERMINATION RECEIVER POWER DROPOUT 

REQUIREMENT 

 

A significant new requirement of RCC 319-07 incorporates a state recovery function into the 

FTR circuit design which must handle DC power interruptions of up to 50 milliseconds.  Where 

the prior RCC 319-99 document required the FTR to only “withstand and operate after” a 50 

millisecond input power interruption (typically only associated with external to internal power 

source switching), RCC 319-07 now requires the FTR to “withstand and return to its last 

commanded state”. Therefore, a fully compliant RCC 319-07 FTR must return to all commanded 

states including the latched ARM and/or Fail-Safe Enabled state upon DC power recovery if the 

FTR had been in these latched or non-latched logic command states prior to the power dropout.   
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REDUNDANT FTRs DIFFERENTIATE BETWEEN A SINGLE FTR POWER 

DROPOUT AND A FAIL-SAFE POWER LOSS TO BOTH RECEIVERS 

 

In a redundant FTS system two (2) FTRs are interconnected with the Fail-Safe Output (FSO) of 

each receiver connected to the redundant receivers Fail-Safe Input (FSI).  (Figure 1)   

 

Figure 1:  Typical Cross Strapped FTR Configuration 

 

While the RCC 319-07 Commonality Standard states the requirements for both a power drop out 

command state recovery and immediately latch ON the ARM and TERMINATE command 

outputs in the event of power loss, the Standard does not provide details of how redundant cross 

strapped FTRs differentiate between these two power interruption requirements and when the 

requirements do and do not apply.   

In a redundant cross strapped FTS system, the RCC 319-07 defined cross strap logic table  

(Table 1) indicates that in the event the interconnected second FTR has not received a Fail-Safe 

Enable, the single receiver which had received its Fail-Safe Enable shall respond to all Fail-Safe 

conditions as an individual FTR.  Therefore, in the case of a single Fail-Safe Enabled FTR in a 

redundant cross strapped configuration, the requirement for the 50 milliseconds power dropout 

state recovery is not applicable after the receiver is placed in a lone Fail-Safe Enable state.  Upon 

the FTR being placed in the Fail-Safe Enable state, a power interruption of any time duration 

will immediately generate the latched ARM and TERMINATE command outputs.  When only 

one FTR is enabled, the Fail-Safe Input (FSI) to the receiver that is experiencing the Fail-Safe 

condition is in a “0” state.  The “0” state (FSO) from the FTR which had not been placed in a 

Fail-Safe Enable state cannot inhibit the enabled FTR from functioning as required in an 

individual Fail-Safe monitoring and automatic condition response capacity.  Therefore, in this 

single FTR enabled state, the power dropout state recovery can only be applicable to the non-

latched and latched ARM command states prior to the FTR being Fail-Safe Enabled.  A power 

drop out command recovery to the Fail-Safe Enable state is not possible in this power drop out 

scenario.  The single Fail-Safe Enabled FTR must respond immediately to the power loss. 
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FAILSAFE CROSS STRAPPING LOGIC 

FAILSAFE 

ENABLE 

FUNCTION 

FAILSAFE 

EVENT 

FAILSAFE INTERFACE 

LOGIC 

COMMAND 

OUTPUT 

  FSI FSO  

REC A REC B REC A REC B REC A REC B REC A REC B REC A REC B 

0 0 X X 0 0 0 0 0 0 

0 1 X 0 1 0 0 1 0 0 

0 1 X 1 0 0 0 0 0 A/T 

1 0 0 X 0 1 1 0 0 0 

1 0 1 X 0 0 0 0 A/T 0 

1 1 0 0 1 1 1 1 0 0 

1 1 0 1 0 1 1 0 0 0 

1 1 1 0 1 0 0 1 0 0 

1 1 1 1 0 0 0 0 A/T A/T 

 
FAILSAFE ENABLE FUNCTION =>  0  FAILSAFE NOT ENABLED 

      1  FAILSAFE  ENABLED 

 

FAILSAFE EVENT =>  0  DOES NOT OCCUR 

     1  LOW VOLTAGE OR LOSS OF TONE OCCURS 

 

FAILSAFE INTERFACE LOGIC => 0  LOW 

      1  HIGH 

 

RECEIVER COMMAND OUTPUT =>   0      ARM AND TERMINATE OFF 

      A/T  ARM AND TERMINATE ON 

 

FSI =>  FAILSAFE INPUT 

FSO=>  FAILSAFE OUTPUT 

 

Table 1: RCC 319-07 Cross Strap Logic Table 

 

The full compliance level to these RCC 319-07 requirements is in effect when both cross 

strapped FTRs are Fail-Safe Enabled.  The defined cross strap logic table (Table 1) indicates that 

when the  FSI to FSO are in the “1” states between the Fail-Safe Enabled FTRs, a Fail-Safe 

condition  detected by only one FTR will not result in the latched ARM and TERMINATE 

command output state.   An FSO “1” state is always provided by the FTR which is Fail-Safe 

Enabled, and is not experiencing a Fail-Safe condition.   

It is the presence of the “1” state on the Fail-Safe Input (FSI) and how this “1” state is processed 

by the FTR that has experienced a power dropout  that is critical to the proper power monitoring 

management between the two cross strapped Fail-Safe Enabled FTRs.  Upon power recovery 

(dropout < 50ms), it is the presence of the “1” state at the FTRs Fail-Safe Input (FSI) that both 

inhibits and resets any unprocessed activation of an ARM and TERMINATE command state.  

The FSI “1” returns the Fail-Safe circuitry back to a pre-power dropout status as if a power 

dropout had not occurred.     

It is critical to the FTR Fail-Safe circuit design that the FSI “1” state is not exclusively used to  

only inhibit the activation of the ARM and TERMINATE command output circuits.  As 

discussed in the previous paragraph, it is critical the FSI “1” state also be used to reset and clear 
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the FTRs low voltage detection circuit when the power drop out recovers.  In this incorrect Fail-

Safe circuit design, a subsequent non-simultaneous power dropout on the redundant cross 

strapped FTR would immediately generate the latched ARM and TERMINATE command 

outputs when the second FTR initial power drop out occurs.  A Fail-Safe circuit design which 

accumulates the initial non-simultaneous FTR power dropout events of each FTR is not the 

desired RCC 319-07 power drop out recovery functionality. 

With the correct Fails-Safe power management circuitry the RCC 319-07 compliant FTRs will 

properly respond when both FTRs are Fail-Safe Enabled and both FTRs experience a 

simultaneous power dropout event.  In this scenario, both FTRs Fail-Safe Outputs to Fail-Safe 

Input return to a “0” state which allows the latched ARM and TERMINATION command 

outputs to occur.  Therefore, when both FTRs are Fail-Safe Enabled in a redundant FTS 

configuration, the 50 millisecond state recovery is fully applicable when there is a “1” state 

present at the FSI of the receiver and there is no simultaneous power drop out to both receivers.  

 

Conclusion 

The greatest FTS flight safety is achieved when both cross strapped RCC 319-07 FTRs are 

confirmed to be in their respective Fail-Safe Enabled states.  When only one of the cross 

strapped FTRs is placed in a Fail-Safe Enabled state, that FTR cannot differentiate between 

power interruption time durations and will immediately generate a destruct command on its 

initial power dropout event.  It is only when both FTRs are in a Fail-Safe Enabled state that the 

individual FTR experiencing a power interruption of less than 50 milliseconds can be prohibited 

by the cross strapped logic of the redundant FTR from generating a destruct command and return 

to its command state.  In the dual FTR Fail-Safe Enabled FTS operational state, the latched ARM 

and TERMINATE destruct commands will only be generated when both FTRs experience a 

simultaneous power dropout.  Therefore, the desired enhanced RCC 319-07 Fail-Safe monitoring 

and automatic Fail-Safe condition termination response for a power dropout is optimally 

achieved when both FTRs are in the Fail-Safe Enabled state.  To meet the enhanced Fail-Safe 

function requirements of RCC 319-07, Herley Industries Inc. offers the fully compliant Model 

HFTR60-2 Flight Termination Receiver which meets the operational functions described in this 

document. 
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