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ORFM (Optical Radio Frequency Memory) and DRFM (Digital Radio Frequency 
Memory) are technologies used for signal processing and electronic warfare. 
While both aim to capture, store, and reproduce RF signals with high fidelity, 
they have different underlying principles, capabilities, and applications. This 
document describes the capabilities of each of the technologies. 

 

1. General Description 

ORFM 

ORFM converts RF signals into the optical domain for processing using photonic 
components such as lasers, modulators, and fiber delay lines. Optical processing 
significantly minimizes signal distortion, allowing for ultra-wideband operation 
and high-frequency resolution. 

One key advantage of the ORFM is its wideband capability, enabling the system to 
handle signals across a broader spectrum, reaching up to terahertz frequencies, 
without degradation. Additionally, the low latency of optical signals ensures near-
instantaneous processing. Unlike digital systems like DRFM, this method 
processes signals as continuous analog waveforms in the optical domain, 
preserving their fidelity throughout the process. 

DRFM 
DRFM digitizes RF signals using Analog-to-Digital Converters (ADCs), processes 
them in digital form, and retransmits them through Digital-to-Analog Converters 
(DACs). High-speed digital signal processors (DSPs) are employed for advanced 
signal manipulation, enabling precise control over the processed signals. 

This approach offers several advantages. As a mature technology with decades of 
development, DRFM is highly optimized for a broad range of applications. Its 
software-defined capabilities provide significant flexibility, allowing it to adapt to 
various waveforms and modulation schemes. Additionally, its design facilitates 
seamless integration into existing digital electronic warfare (EW) systems and 
platforms. 

  

ORFM versus DRFM Review 
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ORFM is a revolutionary advancement technology that enables ultra-fast signal 
processing, making it highly suitable for advanced Electronic Warfare (EW), 
systems. Low latency and wide bandwidth make it particularly promising for 
next-generation EW systems.  

DRFM is widely used in electronic warfare, particularly for jamming and spoofing, 
as well as in radar testing. It is commonly employed for jamming, false target 
generation, and various deception techniques, such as RGPO and VGPO. DRFM 
technology proves highly effective in conventional radar and communication 
systems, serving both interference and testing roles. As an established 
technology, DRFM enjoys widespread military and civilian use, with a long track 
record of reliability and effectiveness. 

ORFM represents a paradigm shift in signal processing for Electronic Warfare 
is expected to become more prominent in next-generation systems.  
It is likely to outperform DRFM in future scenarios involving ultra-wideband 
systems and adaptive threats, offering breakthroughs in Electronic Warfare 
capabilities. 
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2. Applications 

a. Electronic Warfare (EW) 

ORFM 

 Ideal for countering modern multi-band and multi-frequency radars due to 
its ultra-wideband capability. 

 Can process complex radar waveforms like frequency-hopping and spread 
spectrum without losing fidelity, making it highly effective against 
advanced LPI radars. 

 Optical components can handle high power levels, reducing the likelihood 
of saturation in dense signal environments. 

 Provides real-time jamming across a broader spectrum with minimal 
latency, crucial for next-generation EW platforms. This technology is highly 
effective against rapidly evolving, adaptive threats. 

 Promising for defeating adaptive radar systems and AI-enabled signal 
processing. 

DRFM 

 Effective for generating false targets, jamming, and deception techniques 
like Range Gate Pull-Off (RGPO) and Velocity Gate Pull-Off (VGPO). 

 Proven capability against conventional radar systems operating in the GHz 
range. 

 Limited effectiveness against ultra-wideband or high-frequency radars due 
to bandwidth constraints making it less viable for next-generation threats. 

 The backbone of current EW systems, enabling dynamic jamming, signal 
spoofing, and communications disruption. 

 Vulnerable to advancements in radar systems using unpredictable 
waveforms or ultra-wideband signals.  
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b. Communications Jamming 

ORFM 

 Can intercept and process a wide range of communication signals 
simultaneously, including 5G and future 6G networks. 

DRFM 

 Effective for communication jamming and signal disruption in 
conventional frequency bands. 

 

3. Performance Comparison 

 

  

Feature ORFM DRFM 

Signal 
Processing 

Uses optical components (e.g., 
photonic mixers, lasers) to 
process RF signals in the optical 
domain. 

Uses digital electronics (e.g., ADCs, 
DSPs) to digitize and process RF 
signals. 

Signal 
Fidelity 

Capable of extremely high fidelity 
due to minimal signal degradation 
in the optical domain. 

High fidelity but limited by ADC/DAC 
resolution and sampling rates. 

Reproduction 
Accuracy 

Reproduces complex waveforms 
(e.g., chirps, spread spectrum) 
with exceptional precision. 

It is also highly accurate but may lose 
details in ultra-wideband signals due 
to digital quantization. 

Dynamic 
Range 

Wide dynamic range due to the 
linearity of optical systems. 

Limited by the resolution of the 
ADC/DAC, typically 12–16 bits. 

Storage 
Medium 

Utilizes optical storage systems, 
such as fiber delay lines. 

Stores data in digital memory (RAM or 
flash). 

Applications 
Emerging tech for high-
performance EW and radar. 

Mature tech for jamming, spoofing, 
and radar testing. 
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4. Conclusion 

ORFM is set to redefine the future of advanced EW and radar technologies, 
outpacing DRFM in speed, fidelity, and adaptability. While DRFM remains a 
practical legacy choice, ORFM’s breakthrough capabilities make it the superior 
solution for next-generation electronic warfare. As electronic warfare continues to 
evolve, ORFM’s advantages, either independently or in combination with DRFM, 
will drive its adoption as a key technology for cutting-edge signal processing and 
defense applications. 

 

5. Business Opportunity  

As of now, Optical RF Memory (ORFM) technology is still emerging, and there is 
limited information on its integration into operational Electronic Warfare (EW) 
systems by specific companies. Most current EW systems rely on Digital RF 
Memory (DRFM) technology. 

 

 

 

Note: The information above is based solely on publicly available sources. 
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