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The brief

After completing an internal review, Pentland’s brief was 

to design a range of marketing materials to reflect and 

communicate their new strategic corporate and product 

positioning and focus. A key requirement of the resulting 

creative output was to ensure that the company could 

punch above its weight in the market place as it was 

competing against many large and estabished players. 

Moriarti was asked to update the existing 

corporate identity and company stationery, to 

develop a flexible design for the company’s product 

literature, to design and build the new website, 

to develop a style for press advertising, and to 

produce a flexible exhibition display solution.

Background

Pentland Systems Ltd. provides data acquisition 

solutions for radar, software radio and signal 

intelligence applications. The company has over 

20 years experience in the design and production 

of top quality hardware designed for the toughest 

industrial, military and aerospace applications and 

environments where systems experience extremes 

of temperature and vibration conditions.
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Description

The RAD-216 Digital Receiver PMC from Pentland Systems is the leading solution

for high SNR acquisition of analog signals in Radar, Software Radio and Signal

Intelligence applications.

An evolution of the field proven design of Pentland Systems’ widely-used RAD-2 digital

receiver PMC, the RAD-216 offers a fast development route to digital receiver designs

with high dynamic ranges.

The 16-bit resolution of the A to D convertors provides for class leading performance

in both SNR and SFDR. High-speed digitization of up to 130 Msps allows direct sampling

of most popular IF frequencies for Radar systems, as well as capturing instantaneous

bandwidths of >60MHz; an important feature for communication applications. In addition

the high I/P bandwidth on each channel allow frequencies up 700MHz to be digitized

without the need for external down-conversion circuits.

Functional Overview

The analog interface features two ADC channels, each sampling at up to 130 Msps with

16-bits resolution. The digital outputs are either routed directly to the on-board FPGA,

or preprocessed by the (optional) GC4016 digital down-convertors (DDC) and then

routed to the FPGA. Pentland Systems can supply a Firmware Development Kit (FDK)

that provides source code for the interfacing modules which allows the user to develop

proprietary algorithms using third-party tools.

High-bandwidth transfer over 64-bit 66MHz PCI is enabled using powerful on-board DMA

engines. In addition, the PMC P4 connector is linked directly to the FPGA for user I/O, which

enables inter-board synchronization and custom data interfacing for proprietary buses.

Drivers are available for VxWorks and Linux operating systems.

Path to Rugged

Path-to-rugged design is inherent in the RAD-216, with versions available for extended

temperature, shock and vibration, in both air and conduction-cooled environments.

A cost-effective commercial specification version of the RAD-216 is available for

prototyping in benign environments.
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FEATURES

Dual channel 130 Msps 16 bit A to D conversion

• Wide I/P bandwidth 
>700MHz

• Class leading SNR 
> 77db

• Excellent spectral purity

• SINAD 

> 77dB

• SFDR 

> 82 dBc

 Flexibility Built in

• Synchronous or independent clocks

• Triggering via front panel and/or J4 connector

• Split mode DMA for fully independent channel

operation

• Optional dedicated DDC

Low Risk Ruggedisation

• Specifically designed for rugged environments.

• Easy translation from commercial prototype to

rugged production models

FPGA resource for custom DSP

• 90% to 95% of 3 million gate Virtex II accessible

• Firmware development kit (FDK) available

• Custom design service offered

Applications

• Radar

• Software Radio

• Signal Intelligence

Description

The RAD-TR1 Digital Transceiver PMC is a ruggedized PMC designed to allow

both transmit and receive channels of a system to reside in the 3U form factor

favoured by many UAV and man-portable applications. Based on the field

proven design of Pentland Systems’ widely-used RAD-2 digital receiver PMC,

the RAD-TR1 offers a fast development route to digital transceiver design.

Functional Overview
The RAD-TR1 consists of a high speed digital receive channel and a high-speed digital

transmit channel on the same ruggedized PMC. Both channels are AC coupled, offer

14-bit resolution. The ADC can be operated at up to 105Msps and the DAC at up to

160MHz with clocks supplied to the front panel. The digital connections for these

two channels are directly linked to the on-board FPGA. Pentland Systems can supply

a Firmware Development Kit (FDK) that provides source code for the interfacing

modules which allows the user to develop proprietary algorithms within the FPGA

using third-party tools. In addition for rapid channelization of the input signal a

GC4106 Graychip is fitted.

The combination of ADC and DAC capability with FPGA resources for DSP means that

the RAD-TR1 forms a powerful platform for development of transceiver sub-systems.

The 64-bit 66MHz PCI interface on the RAD-TR1 provides extremely flexible host

communication, with over 500Mbytes/s nominal bandwidth. In addition, the PMC

P4 connector is linked directly to the FPGA for user I/O, which enables inter-board

synchronization and custom data interfacing for proprietary buses.

Path to Rugged
Path-to-rugged design is inherent in the RAD-TR1, with versions available for extended

temperature, shock and vibration, in both air and conduction-cooled environments.

A cost-effective commercial specification version of the RAD-TR1 is available for

prototyping in benign environments.
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FEATURES

Single channel Rx

• 105 Msps 14 bit A to D conversion

• Wide bandwidth >200MHz

• High SNR >12 ENoBs

• Good spectral purity

• SINAD > 72dB

• THD > 82dB

 Single Channel Tx

• 160 MHz 14 bit D to A conversion

• SFDR to Nyquist >72dB at 20MHz

• SNR >75dB (typical)

FPGA resource for custom DSP

• 90% to 95% of 3 million gate Virtex II accessible

• Firmware development kit (FDK) available

• Custom design service offered

Low Risk Ruggedisation

• Specifically designed for rugged environments.

• Easy translation from commercial prototype to
rugged production models

Applications

• Software Radio

• Radar

• Telemetry

Product literature



The response

Based on prehistoric “hunter gatherer” cave paintings, we felt 

that the original concept behind Pentland’s existing identity neatly 

encapsulated the nature of both product and market, but that the 

graphical treatment and associated typography were weak. Moriarti 

refreshed both elements to make the identity more contemporary, 

distinctive and supportive of the new business proposition. 

The website design was specifically structured and focused around 

products and applications, with a key aim of making it quick and 

easy for visitors to find what they are looking for. Functionality 

includes a restricted access download area, registration for which 

allows the capture of user data for marketing purposes. 

The visual look and feel of the site was incorporated into the designs 

for a wide range of marketing literature, technical documents, 

packaging, display material and advertisements supporting 

Pentland’s extensive portfolio of existing and new products.

Moriarti supported Pentland with all of its sales and 

marketing activities for more than 6 years until the 

company was acquired by Curtis Wright in the USA.

Moriarti Design & Marketing
157 Broughton Road
Edinburgh
EH7 4JJ
t	 0131 557 0101
f	 0131 652 3975

www.moriartidesign.com

“I am very pleased with the overall 
responsiveness, quality of service and creative 
solutions provided by Moriarti. They took the 
time to understand our needs and involved 
us at every stage of the creative process to 
ensure that the resultant designs matched our 
overall business requirements. Moriarti have 
developed innovative, creative solutions that 
work for us at a strategic and tactical level from 
both corporate and product perspectives.”

John Walker

Director of Product Development, 
Pentland Systems Ltd

The new RAD-T2 Rugged
Digital Transmitter PMC

Pentland Systems’ new RAD-T2 rugged PMC dual

digital transmitter is the leading COTS solution

for high performance signal reconstruction in

radar and software radio applications.

Wide, usable, bandwidth (up to 80MHz) flexible output

signals (single tone or quadrature modulated) and a

high SFDR make the RAD-T2 transmitter ideal for modern

radar applications.

Signal acquisition for rugged environments™

A perfect match
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The RAD-T2 features:

Dual synchronised 200Msps D to A conversion channels.

Multiple up-conversion and analog reconstruction schemes.

Substantial FPGA resources, interconnected to maximise

flexibility.

High-bandwidth transfer over 64-bit 66MHz PCI.

Two on-board, high speed ADCs enabling comprehensive BIT.

Configurable waveform storage for each transmit channel.

VxWorks and Linux OS Drivers.

Pentland Systems  1b Young Square, Brucefield Industry Park,

Livingston, West Lothian, EH54 9BX  Scotland.

Tel: +44 (0)1506 464666  Fax: +44 (0)1506 463030

The RAD-T2 is the

ideal companion for Pentland

Systems’ RAD-2 digital receiver.

Designed from the outset to be easily

integrated, with similar system interfaces, they form

a complete transceiver pair for radar and software radio

applications.

The RAD family of digital receivers and transmitters are

available with a fully rugged conduction cooled option

for harsh environmental conditions.

Download detailed RAD family information from
www.pentlandsys.com or contact the Pentland
Systems sales team at sales@pentland.co.uk
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