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About Richardson RFPDAbout Richardson RFPD
Richardson RFPD, an Arrow Electronics company, is an electronic component distributor focused on Radio Richardson RFPD, an Arrow Electronics company, is an electronic component distributor focused on Radio 
Frequency, IoT, and Power Conversion products. With our global reach and extensive technical capability, Frequency, IoT, and Power Conversion products. With our global reach and extensive technical capability, 
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Featured Design Accelerator Platforms: 
Leveraging Fundamental Radio Elements

RadioCarbon:  A radio development platform that incorporates an SDR System on Module 
and an integrated high power RF front end, including digital predistortion. The SDR system 
can support 2T2R configuration from 30-6000 MHz. The RF front end could be optimized for 
specific frequency bands and applications in the 30-6000 MHz range.

RadioThorium: A wideband frequency converter module family covering 6-44 GHz. 
Intended for test setups or as an OEM module, the platform operates in either FDD or TDD 
mode, and can be combined to create a multi channel, phase synchronous radio system. 
RadioThorium can be interfaced with any general purpose baseband system.

Design Accelerators

RF and Microwave Development 
RF and wireless communication system development is resource intensive, in both effort and materials.  
Typical programs can take months to years to develop and bring to market.  Richardson RFPD has assembled a 
suite of solutions to both accelerate and lower the cost of radio system development.  These solutions include 
off-the-shelf hardware, hardware customization, licensable design files, and open-source software.  

BytePipeTM:  Credit card sized radio subsystem based on a wideband 2T2R transceiver IC, this 
capable SoM enables quick development of any sub-6 GHz SDR application. On-board ARM 
CPUs (2), embedded in the FPGA enable real-time modem development and straightforward 
Linux application development, with high-level API support.

RadioOxygen: A programmable 8 output frequency synthesizer, that can be operated as 
a standalone signal source or in combination with the RadioThorium frequency converter 
platform to enable multi-channel phase synchronous systems.

https://www.richardsonrfpd.com/rf-microwave-insights/radiocarbon/
https://www.richardsonrfpd.com/rf-microwave-insights/radiothorium/
https://www.richardsonrfpd.com/rf/rf-design-accelerators/
https://www.richardsonrfpd.com/rf-microwave-insights/bytepipe-sdr-carrier-board-for-all-bytepipe-soms/
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Radio Design Accelerator Ecosystem
Hardware, Software, Support, Design Partners

• Off-the-shelf solutions
• Hardware, software, and support
• Licensable and customizable designs

• Suitable for R&D, prototyping, or proving concepts
• Ideal for Communications, Radar, Electronic 
 Warfare, and Instrumentation

Design Accelerators Can Improve Your Time-to-Market

https://www.richardsonrfpd.com/rf/rf-design-accelerators/
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FREQUENCY CONVERTERS
General purpose, high performance, stand-alone frequency converter    

RFPD-RT-0626-1

Summary
• RF Input/Output frequency range: 6 to 26 GHz 

• LO Input frequency range: 6 to 26 GHz

• IF Input/Output frequency range: 2 to 6 GHz

• I/Q baseband frequency range: DC-700 MHz

• Instantaneous bandwidth: 1.4 GHz

• Supports TDD and FDD operation 

• Output power (P1dB): +21dBm (FDD) and +17dBm (TDD)

• External LO: User provided or RFPD-RO-0126-8

• Multi-channel MIMO support up to 4T4R 

• Power: external +12V AC-DC adapter included

Typical Applications
• Aerospace & Defense

• Radar

• Satellite communications

• Software defined radio

• Test & Measurement

• Wireless communications, 5G

Interfaces
• USB-C - Console API

• Auxiliary Control Interface - Console API via UART (TTL Levels)

• Expansion Port - Binary via SPI (Mode 1), Console API via RS485

• T/R Interface – Binary via SPI

• RF Interfaces - Tx, Rx, TDD, Tx LO, Rx LO, IF input/output, I/Q input/output

Product Ecosystem
• RFPD-RT-2444-1

• RFPD-RO-0126-8

• FPGA baseband solution, SDR Transceiver 

https://shop.richardsonrfpd.com/Products/Product/RFPD-RT-0626-1
https://shop.richardsonrfpd.com/Products/Product/RFPD-RT-2444-1
https://shop.richardsonrfpd.com/Products/Product/RFPD-RO-0126-8
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Common Applications

• 5G FR3 Research and Development

• Aerospace and Defense Application Prototyping

• Software Defined Radio Applications

• Advanced Wireless Communications Research

Radio Path – Simplified Block Diagram 
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RFPD-RT-0626-1

Block Diagram
Radio Path - Simplified Block Diagram

Physical Characteristics
• Size (W x L x H): 7.6” x 5.12” x 1.35” (193mm x 130mm x 34.3mm)

Design Accelerators - Engineer Edition

https://shop.richardsonrfpd.com/Products/Product/RFPD-RT-0626-1


Your Global Source for RF, Wireless, IoT & Power Technologies
www.richardsonrfpd.com | 800.737.6937 | 630.262.6800

8

FREQUENCY CONVERTERS
General purpose, high performance, stand-alone frequency converter 

RFPD-RT-2444-1

Summary
• Output frequency range: 24 to 44 GHz. 

• Input frequency range: 2-6 GHz (IF mode)

• I/Q baseband DC-700 MHz

• IBW to 1.4GHz 

• Supports TDD and FDD operation 

• Output power (P1dB): +19dBm (FDD) and +16dBm (TDD)

• Internal frequency reference and LO generation 

• External reference and LO support

• Multi-channel MIMO (up to 4 channels) 

• Integrated IF filter with selectable bandwidth

• Power – external +12V AC-DC adapter (included)

Typical Applications
• Aerospace & Defense

• Satellite communications

• Software defined radio

• Test & Measurement 

• Wireless communications, 5G

Interfaces
• USB-C - Console API

• Auxiliary Control Interface - Console API via UART (TTL Levels)

• Expansion Port - Binary via SPI (Mode 1), Console API via RS485

• Antenna Interface – Binary via SPI

• RF Interfaces - Tx, Rx, TDD, Tx Ext LO, Rx Ext LO, Reference input/output, IF input/output, I/Q input/output

Product Ecosystem
• RFPD-RT-0626-1

• RFPD-RO-0126-8

• FPGA baseband solution, SDR Transceiver 

https://shop.richardsonrfpd.com/Products/Product/RFPD-RT-2444-1
https://shop.richardsonrfpd.com/Products/Product/RFPD-RT-0626-1
https://shop.richardsonrfpd.com/Products/Product/RFPD-RO-0126-8
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RFPD-RT-2444-1

Block Diagram

Physical Characteristics
• Size (W x L x H): 7.6” x 5.12” x 1.35” (193mm x 130mm x 34.3mm)

Design Accelerators - Engineer Edition
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https://shop.richardsonrfpd.com/Products/Product/RFPD-RT-2444-1
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FREQUENCY SYNTHESIZER
General purpose, Dual-Channel, Quad-Output   

RFPD-RO-0126-8

Summary
• Two separate programmable channels - 4 outputs per channel

• Output frequency range: 0.8 to 25.6 GHz

• Input reference frequencies: 10 or 100 MHz

• Multi-channel MIMO support (up to 4 channels) 

• Frequency doubler for higher frequencies with harmonic filtering

• Phase synchronizable LO’s

• Power – from a 12V adapter (included in the kit)

Typical Applications
• Aerospace & Defense

• Software defined radio

• Test & Measurement

• Wireless Communications, 5G

Interfaces
• USB-C - Console API

• Auxiliary Control Interface - Console API via UART (TTL Levels)

• Expansion Port - Binary via SPI (Mode 1), Console API via RS485

Product Ecosystem
• RFPD-RT-0626-1

• RFPD-RT-2444-1

https://shop.richardsonrfpd.com/Products/Product/RFPD-RO-0126-8
https://shop.richardsonrfpd.com/Products/Product/RFPD-RT-0626-1
https://shop.richardsonrfpd.com/Products/Product/RFPD-RT-2444-1
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RFPD-RO-0126-8

Block Diagram

Physical Characteristics
• Size (W x L x H): 7.6” x 5.12” x 1.35”  

 (193mm x 130mm x 34.3mm)

Design Accelerators - Engineer Edition

Reference Generation/Recovery Circuit

Main Synthesizer (1 of 2)

https://shop.richardsonrfpd.com/Products/Product/RFPD-RO-0126-8
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SDR SYSTEM ON MODULE (SOM)
2T2R, 30-6000 MHz with DPD  

BytePipeTM

Summary
• Frequency range: 30 – 6000 MHz 

• Supports TDD and FDD operation  

• Output power: 7.5 dBm maximum

• Narrow and wideband channel support from 12.5 kHz to 40 MHz 

• Independent frequency generation allow  

per-channel frequency control

• Native Fast-frequency hopping capability

• Multi-channel MIMO support (up to 4 channels) 

• Power from a 12V adapter (included in the kit)

Typical Applications 
• Aerospace & Defense

• Satellite communications

• Public safety/FirstNet

• Software defined radio

• Wireless communications

Interfaces
• Fast serial communications; GbE, USB3.0, SATA & Display Port available on the digital connector

• Tx ports (2), Rx ports (2), GPIO, I2C 

Software Ecosystem 
• Easy integration into MatLab, Simulink & GNU Radio design flow

• C-source code API available to have straightforward high-level set-up of a radio channels

• Open-source Linux enables quick adoption & integration of pre-developed features

• Documentation and software available at GitHub

https://www.richardsonrfpd.com/rf-microwave-insights/bytepipe-sdr-carrier-board-for-all-bytepipe-soms/
https://github.com/NextGenRF-Design-Inc/bytepipe_sdk
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BytePipeTM

Mechanical Dimensions
• 1.65” x 2.40”  (41.91mm x 60.96mm)

Product Ecosystem 
• BP-KIT BytePipe™ Hardware Developers kit 

• RFPD-RC-4450-50

• DE705

• RADIOCARBON-13

 

SoM Block Diagram

Design Accelerators - Engineer Edition
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https://www.richardsonrfpd.com/rf-microwave-insights/bytepipe-sdr-carrier-board-for-all-bytepipe-soms/
https://www.richardsonrfpd.com/rf-microwave-insights/bytepipe-sdr-carrier-board-for-all-bytepipe-soms/
https://shop.richardsonrfpd.com/Products/Product/RFPD-RC-4450-50
https://shop.richardsonrfpd.com/Products/Product/DE705
https://shop.richardsonrfpd.com/Products/Product/RADIOCARBON-13
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RF FRONT ENDS
1T1R, 4400-5000 MHz, 30W Psat  

RFPD-RC-4450-50

Summary
• RF Frontend with single channel transmit and receive

• RF operating frequency:  4.4 to 5.0 GHz.  

• High-Efficiency GaN on SiC power amplifier line-up 

• High performance receiver with 2.1dB NF and 23dB gain

• Optional tunable bandpass filter in Rx chain  

• Onboard power management with GaN PA bias sequencing  

and control

• Configurable for stand alone operation or with BytePipeTM  

SDR System on Module (SoM) 

• Software GUI for system configuration (stand alone)

• Compatible with integrated wideband transceivers

• Supports pulsed and CW operation (heatsink included for CW)

• Dimensions (mm): 203 x 121.5 x 33.8 (with heatsink) 

Typical Applications
• Aerospace & Defense

• Satellite communications

• Software defined radio

• Troposcatter communications

• Wireless communications, 5G

Product Ecosystem
• BytePipeTM SDR System on Module (SoM)  

Modes of Operation
• System with BytePipe™ SDR SoM or as standalone operation

https://shop.richardsonrfpd.com/Products/Product/RFPD-RC-4450-50
https://shop.richardsonrfpd.com/Products/Search?endCategory=Software%20Defined%20Radio%20SoM&attributesToSearch=mfg~NextGen%20RF%20Design
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RFPD-RC-4450-50

Block Diagram

Design Accelerators - Engineer Edition

  RFPD-RC-4450-50 
 
 

Available exclusively from Richardson RFPD - 800-737-6937 (U.S. & Canada) - 630-208-2700 (International) 
Or visit   www.richardsonrfpd.com.  See important product notice on last page of this document. 

Internal Richardson Document # 
RFPD-RC-4450-50 DS Origination Date:07/2022 Rev D       

Date: 01/2023 Page 5 

© 2023 Richardson RFPD 

 

 

 
Figure 2 - DC / RF Connection Ports 

 

 
    

Table 1 -RF, DC Power and Digital Ports 

 

RadioCarbon Port Type Function/Description Notes 
J13 SMA TX Out and RX IN  
J19 MCX TX In MCX to SMA Adaptor Included 
J17 MCX RX Out MCX to SMA Adaptor Included 
J4 MCX RX Out Tunable Filter Bypass MCX to SMA Adaptor Included 
J1 MCX Auxiliary RX Out MCX to SMA Adaptor Included 
J2 Phoenix COMBICON 3.5mm Header DC Voltage In Phoenix to Barrel Connector Included 

J15 6 Pin 100 Mil Vertical Header Digital UART Micro Control UART to USB Connector Included 
J21 6 Pin 100 Mil Vertical Header Digital SPI to Micro  
J23 6 Pin 100 Mil Vertical Header External Analog Control of GaN Bias  
J10 DisplayPort Mini Display Port Control of BytePipe BytePipe Control Only 
J7 USB MICRO-B USB Control of BytePipe BytePipe Control Only 
J8 USB-A USB Control of BytePipe BytePipe Control Only 
J6 RJ45 Ethernet Ethernet Control of BytePipe BytePipe Control Only 
J9 microSD Reader Memory Interface to BytePipe BytePipe Control Only 
J5 14 Pin Header  JTAG Control of BytePipe BytePipe Control Only 

Interface Ports 

MilComm band4: 4400 – 5000 MHz
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https://shop.richardsonrfpd.com/Products/Product/RFPD-RC-4450-50
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RF FRONT END DEVELOPMENT BOARD
1T1R, 698-960 MHz, 5W Pout (Avg @ Antenna) 

DE705

Summary
• Frequency range: 698 – 960 MHz

• Single channel transmit lineup with 57dB gain 

• High performance Doherty PA linearized to -50dBc 

ACLR or better with DPD

• 37dBm Pavg (Ant Port), 46dBm Psat

• Programmable Doherty alignment IC simplifies  

production tuning

• Programmable integrated PA bias controller IC

• Single channel Rx with 18dB Gain, 2.5dB N, > 39dBm OIP3

• Onboard DC Power regulation circuitry

• High performance ceramic monoblock duplexer

• Mechanical dimensions (Lx W): 6.2” x 4.2” (157.5 mm x 106.7 mm)

Typical Applications
• Public Safety/FirstNet

• Software defined radio

• Wireless communications 

Interfaces
• USB/UART Serial Comms (SW GUI) 

• DC Power input

• SMA RF Ports - Tx RFin, RFout/Ant, LNAin, RFDetect 

Product Ecosystem
• BytePipe™ SoM 

• BytePipe™ Hardware Development Kit

• Integrated transceivers with DPD

https://shop.richardsonrfpd.com/Products/Product/DE705
https://shop.richardsonrfpd.com/Products/Search?endCategory=Software%20Defined%20Radio%20SoM&attributesToSearch=mfg~NextGen%20RF%20Design
https://www.richardsonrfpd.com/rf-microwave-insights/bytepipe-sdr-carrier-board-for-all-bytepipe-soms/
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DE705

Block Diagram

DPD Performance

Design Accelerators - Engineer Edition

790 MHz, 10MHz ETM3.1, after DPD Bench Setup for DE705

https://shop.richardsonrfpd.com/Products/Product/DE705
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MODULAR WIDEBAND FREQUENCY CONVERSION SYSTEM
RadioThorium 6-44 GHz RadioThorium & RadioOxygen 

Summary
• Output frequency range: 6 to 44 GHz

• Input IF: 2 to 6 GHz or baseband I/Q

• Supports TDD and FDD operation 

• Instantaneous signal bandwidth: up to 1.4 GHz 

Typical Applications
• Commercial and military communications

• Electronic warfare

• Microwave imaging

• Radar

• Satellite communications

• Test & Measurement

System Hardware
• RFPD-RT-2444-1

• RFPD-RT-0626-1

• RFPD-RO-0126-8

Programming and Control Interfaces
• USB-C - Console API

• Auxiliary Control Interface - Console API via UART (TTL Levels)

• Expansion Port - Binary via SPI (Mode 1), Console API via RS485

Power
• 12V adapters

https://shop.richardsonrfpd.com/Products/Product/RFPD-RT-2444-1
https://shop.richardsonrfpd.com/Products/Product/RFPD-RT-0626-1
https://shop.richardsonrfpd.com/Products/Product/RFPD-RO-0126-8
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Recommended Configuration for Ka-Band Satellite System
(Consult Richardson RFPD for more configurations)

Design Accelerators - Engineer Edition

 
RadioThorium Up/Down Converter System
Orderable Configurations

Part Number Description

RFPD-RS-0644-1 RadioOxygen, RadioThorium 6-24 GHz and 24-44 GHz

RFPD-RS-0626-1 RadioOxygen, RadioThroium 6-24 GHz

RFPD-RS-2444-1 RadioOxygen, RadioThorium 24-44 GHz
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RF SYSTEM
RadioCarbon SDR Development Kit 

Summary
• SDR system with 1Tx/1Rx Radio + Baseband + DPD

• Operating Frequency: 4.4 to 5.0 GHz

• Tx and Rx bandwidths: 12.5 kHz to 40 MHz

•  Supports TDD and FDD operation 

• High performance GaN on SiC RF power amplifier lineup 

• Tx signal chain with 42 dB linear gain and 30W Psat

• Rx signal chain with 23 dB small signal gain and  

2.1 dB noise figure

• Linearized DPD performance with  

> 50dBC ACLR @ 4W avg. power

• Single positive voltage input only

• Onboard DC power regulation with power management

• PA Bias controller and sequencer circuitry  

• Supports pulsed and CW operation 

• Dimensions (mm): 203 x 121.5 x 33.8 (with heatsink)  

System Hardware
• BytePipeTM SDR SoM

• RFPD-RC-4450-50 

Typical Applications
• Commercial and military communications

• Public safety/FirstNet

• Satellite communications

• Software defined radio

• Troposcatter communications

Interfaces - DPD Operation  
• BytePipeTM SoM Plug-in

• Control Interface – USB/UART

• SW Control via Command Line Interface (CLI)

• DC Power input

• RF SMA Output/Antenna port 

RADIOCARBON-13

https://shop.richardsonrfpd.com/Products/Search?endCategory=Software%20Defined%20Radio%20SoM&attributesToSearch=mfg~NextGen%20RF%20Design
https://shop.richardsonrfpd.com/Products/Product/RFPD-RC-4450-50
https://shop.richardsonrfpd.com/Products/Product/RADIOCARBON-13
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RADIOCARBON-13

DPD Bench Set-up

Design Accelerators - Engineer Edition

DPD Performance
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https://shop.richardsonrfpd.com/Products/Product/RADIOCARBON-13
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BP-KITRF SYSTEM
SDR Development Kit

Summary
• Development kit for BytePipe™ family SoMs 

• Breaks out many hardware interfaces

• Delivers power to SoM

• Platform to support development & testing of FPGA code

• Intended as a development platform

• Open-source software development environment. 

• USB 2.0/3.0 Host/Device/OTG connector

• 10/100/1000 Ethernet connector

• Display Port connector

• SATA interface connector

• JTAG/UART interface

• RF Device Clock & MCS

• SD card slot

• AC power supply and power regulators

• SoM heatsink and fan

Typical Applications
• Commercial and military communications

• Modem Development

• Satellite communications

• Software defined radio

Interfaces
In addition to those in the Features there are:

• Tx ports (2)

• Rx ports (2) 

• RF Observation ports enabling DPD support

• Documentation and software at GitHub
 

Software Ecosystem
• Easy integration into MatLab, Simulink & GNU Radio design flow

• C-source code API available to have straightforward high-level set-up of a radio channels

• Open-source Linux enables quick adoption & integration of pre-developed features 

Product Ecosystem
• BytePipe™ SDR SoMs 

https://shop.richardsonrfpd.com/Products/Product/BP-KIT
https://shop.richardsonrfpd.com/Products/Search?endCategory=Software%20Defined%20Radio%20SoM&attributesToSearch=mfg~NextGen%20RF%20Design
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BP-KIT

Package Contents
• Developer kit main board

• 6 - SoM RF interconnects

• SoM heatsink & fan

• Power supply

• USB & Ethernet cables

• SD Card with link to startup guide and pre-installed software

• 6 Hours NextGen RF engineering support

*NOTE: BytePipe™ SoM is ordered separately

Mechanical Dimensions
• HDK  4.25” x 4.25” (108 x 108mm) [PCB Only, RF connector protruding]  

HDK Block Diagram

Design Accelerators - Engineer Edition

https://shop.richardsonrfpd.com/Products/Product/BP-KIT
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CORPORATE 
HEADQUARTERS

Canada
P:  +1 (905) 565-4450
Mississauga, Ontario 

USA
P:  +1 (630) 262-6800
Downers Grove, Illinois

AMERICAS

Brazil
P:  +55 (11) 3613-9375
Sao Paulo

2001 Butterfield Road
Suite 1800
Downers Grove, IL 60515

ASIA

PRIMARY GLOBAL SALES LOCATIONS

To see the complete list of sales offices, please visit: richardsonrfpd.com/sales
Contact us at: richardsonrfpd.com/contactus

800.737.6937

Customers in Philippines, Oceania,  Indonesia, and SE Asia countries not listed above should contact our Singapore office.

China
P:  +86 (10) 5606 4025
Beijing

P:  +86 (28) 8620 3488
Chengdu

P:  +86 138-5710-4571
Hangzhou

P:  +86 (25) 8320 0266
Nanjing

P:  +86 (21) 6235 1788
Shanghai

P:  +86 (755) 8250 5393
Shenzhen

P:  +86 0512 6761 1929
Suzhou

P:  +86 (27) 8752 5616
Wuhan

P:  +86 (29) 8833 8366
Xi’an

P:  +86 186 5017 2186
Xiamen

India
P:  +91 998 0529 006 
Bangalore   

Japan 
P:  +81 (3) 6452-9811
Tokyo

P:  +81 (6) 6397-5000
Osaka

Korea
P:  +82 (2) 539-4731
Seoul

Malaysia
P:  +604 222 6083
Penang

Singapore
P:  +65 6487-5995
Singapore

Taiwan
P:  +886 (2) 8226-3167
New Taipei City

Thailand
P:  +66 (2) 109-9642
Bangkok

Vietnam
P:  +84 96 228 9664
Hanoi

EUROPE, MIDDLE EAST AND AFRICA (EMEA)

Customers in Eastern Europe, the Middle East and Africa should contact our office in Italy.  
Customers in Scandinavia should contact our office in the United Kingdom.

Poland
P:  +39 (055) 459 24 202
Warsaw

East Europe 
P:  +39 (055) 459241

Spain
P:  +34 (91) 296 87 80
F:  +34 (91) 296 83 81
Madrid

United Kingdom
P:  +44 (0) 1753 733010
Theale, Reading

France
P:  +33 (1) 41 32 15 50
Courbevoie

Germany
P:  +49 (0) 89 93099 550
Muenchen 

Israel
P:  +972 (3) 9203429
Petach Tikva 

Italy
P:  +39 (055) 459241
Sesto Fiorentino (Firenze) 

AUSTRALIA & NEW ZEALAND

P:  +61 412 362 718
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http://www.richardsonrfpd.com/contactus
http://www.richardsonrfpd.com/contactus

