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REW All Digital Beamforming Transformation
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•All digital beam forming required 
for future threats including swarm 
of drones

•Reduction in SWAP* requirements 
drive need for heterogeneous 
integration

•Thousands of array elements in a 
given system with data converter 
at each element will radically 
change market dynamics

* SWAP = Size, Weight and Power
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EMIB embedded multi–die interconnect 
bridge 

https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/analog-rf-fpga.html
https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/fpga-integrated-data-converter-solution-br
ief.html

https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/analog-rf-fpga.html
https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/fpga-integrated-data-converter-solution-brief.html
https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/fpga-integrated-data-converter-solution-brief.html
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EMIB technology

• Allows integration of high-performance analog converter chiplets 
regardless of process node, foundry, or IP provider with Intel® FPGA

• Provide lower latency versus JESD204c
• Provide lower power per bit versus JESD204c
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Chiplets

https://www.intel.com/content/www/us/en/products/docs/programmable/direct-rf-series-fpga-white-paper.html

https://www.intel.com/content/www/us/en/products/docs/programmable/direct-rf-series-fpga-white-paper.html
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AIB Overview
•Support peer-to-peer high bandwidth 

parallel communication
•Open to download from Intel Website
•Versatile per-channel clocking in both 

directions
•Streaming or transactional protocols 

can be implemented on top of AIB
•AIB’s flexible IO cell permits arbitrary 

TX, RX, clock and control mapped by 
the protocol layer above
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Why Direct RF?

https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/analog-rf-fpga.
html

https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/analog-rf-fpga.html
https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/analog-rf-fpga.html
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•Eliminates analog tuner 
circuitry

•Provides real-time frequency 
agility
• Multi-mode radar / EW

•Provides wider bandwidths
• EW countermeasures
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Advantage in Size, Weight, 
Power, Cost, and Capability

Up to 90+%  Savings in Size
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Integration
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Devices familly
•Agilex based
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Intel® FPGA with Integrated ADC/DACs
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• up to 64GSPS sample rate
• EMIB technology
• AIB physical layer protocol
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Overview

Stratix 10

Agilex

2 A tiles

1 A tile

2 A tiles

https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/analog-rf-fpga.html

Wide 
Band

Mid 
Band

https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/analog-rf-fpga.html
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Schematic Representation

8 ADC and 8 DAC per device
running 64GSPS per ADC or 
DAC

high-density, high-
performances FPGA
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Block diagram

Coarse DDC
Coarse DUC
Fine DDC
Fine DUC
NCOs

https://www.intel.com/content/www/us/en/architecture-and-technolog
y/programmable/fpga-integrated-data-converter-solution-brief.html

https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/fpga-integrated-data-converter-solution-brief.html
https://www.intel.com/content/www/us/en/architecture-and-technology/programmable/fpga-integrated-data-converter-solution-brief.html
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Analog performance: 25GHz of instantaneous bandwidth with a 65 dBc 
SNR
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Intel® FPGA with Integrated ADC/DACs board
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RF performance sweeps
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ADC/DAC details: 64Gsps with 25GHz of 
instateneous bandwidth and with a 65 dBc 
SNR

AIBDifferential 
inputs and 
outputs

Data converter chiplets include Numerically 
controlled Oscillators (NCOs) and integrated Digital 
Up Converters (DUCs) and Digital Down Converters 
(DDCs) that eleminate a substantial amount of 
analog circuitry
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Tile architecture 

•Clock Distribution Network
•External clocking 
•Per channel CMU pll

Clocking

•Data flexibility
•1Tbit bandwidth

AIB
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Differential inputs
•A wideband balum is used 

to convert from common 
mode to differential inputs
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