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®Cambridge Consultants – 
a multi-disciplinary engineering and design consultancy.

Established out of Cambridge University in 1960. 

300 staff in Cambridge UK, 40 in Boston MA

We design and develop innovative products, processes and systems using multi-
skilled teams supported with in-house services, labs and prototyping capabilities

Our work is typically on strategic projects that
require deep technical and market knowledge

We serve a worldwide client base ranging from
funded start-ups to blue chips working in:

– Semiconductors, processors

– Aerospace, transport, defence

– Energy, metering, security

– Healthcare, industrial, manufacturing, retail

– Communications, wireless, consumer

MESA Roundtable, ESTEC, 4 November 2010
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What are the problems with using a processor in space?

Low power

Long lifetimes

Low area to permit redundancy

High reliability

Radiation environment

– Need protection from Single Event Upset (SEU) and other damage

– Particularly in the memory, as this is often the larger area

Ability to safely perform (large) software upgrades and (small) patches while in orbit

Large audience with a big range of technical requirements

– Both high level and low level software should be supported

Use cases in FPGA, custom ASIC or standard microcontroller
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XAPs are a family of 16 bit processors optimised for low power, 
small silicon area and easy verification

XAPs have been sold since 1995 - there are now over 1 billion XAPs in silicon 

There is probably a XAP in your pocket already!

– XAP is used in most Bluetooth chips for mobile phones and headsets

– XAP and xIDE (Bluelab) are recognised success factors for CSR’s business

Ember Communications has XAP in the EM250 and EM260 ZigBee chips

3M uses XAP in its range of touch screen controllers

Other licensees used XAP in their ASICs or ASSPs

Including high-reliability applications such                                   
as in-body medical products
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Latest XAP 16-bit processors – XAP4 and XAP5
XAP4

– 12k gates
– Up to 64kB memory

XAP5
– 18k gates
– Up to 16MB memory

Modern RISC Von Neumann processors
Non-invasive debug:

– xSIF (external serial)
– iSIF (internal parallel)

GNU compile chain (GCC and Binutils)
– C, Ada, (C++ soon).

User and privileged modes enable code separation
Nested Interrupts and Exceptions (error-handling)
2 Stack Pointers. Typical usage :

– SP0 for a single persistent system stack
– SP1 for multiple task stacks

xap5_system
ASIC

xap5 
single

xap5 
ivc

xap5 
clu

xap5 
mmu

RAM

IO 
registersxSIF

ROM
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XAP5 hardware
Example shown is XAP5

Delivered to licensees as Verilog RTL

– Fully static design supports 
clock stopping or frequency 
changes

– With test benches, synthesis 
scripts, documents and tools

xap5_single is fixed

xap5_ivc and xap5_mmu are 
customised per application

Both minimal and fully featured 
templates for the IVC and MMU are 
provided

xap5_clu is added to execute Custom 
Logic Unit instructions if needed. No 
change to tool chain needed

XAP5 supports 32 interrupts
(4 NMI and 28 maskable) and 32 
exceptions

Unified data and address bus

– Von Neumann design

data_write[15:0]
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xap5_system
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XAP5 programmer’s model
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Stack Pointer SP Current 0

Vector Pointer [23:8] 0x00
SP1 0SP0 0
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®XAP tools – xIDE and GCC / binutils

Download from www.cambridgeconsultants.com/xap

Leverages investment in GNU compilers and tool chain
– Compilers for C and ADA (C++ soon)

– Achieves very high code density

– World class verification and debug tools

xIDE provides: 
– an extensible instruction set software simulator

– Real time hardware interface to target device

Tools use the published xSIF API for non-invasive debug
– xIDE

– SIF Explorer

– Python scripts

– Custom applications (e.g. LabView, Matlab, C, C++, python)

http://www.cambridgeconsultants.com/xap
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®What features of XAP are most useful for space applications?

Low power

Few gates

Small memories because of high code densities

Flexible memory interface

Customisable interrupts, exceptions and instructions

Easy restore of state

Non-invasive debug

State of the art tools

Rich, dense, regular instruction set

Can be used in ASICs and FPGAs

MESA Roundtable, ESTEC, 4 November 2010
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®Contact details:

Cambridge Consultants Ltd Cambridge Consultants Inc
Science Park, Milton Road 101 Main Street
Cambridge, CB4 0DW Cambridge MA 02142
England USA

Tel: +44(0)1223 420024 Tel: +1 617 532 4700
Fax: +44(0)1223 423373 Fax: +1 617 532 4747

Registered No. 1036298 England

xap@CambridgeConsultants.com
www.CambridgeConsultants.com/xap

Chris.Roberts@CambridgeConsultants.com
Alistair.Morfey@CambridgeConsultants.com

© 2010 Cambridge Consultants Ltd, Cambridge Consultants Inc. All rights reserved.

Commercially Confidential This Presentation contains ideas and information which are proprietary to Cambridge 
Consultants Limited and/or Cambridge Consultants Inc: it is given to you in confidence.  You are authorised to open 
and view any electronic copy we send you of this document within your organisation and to print a single copy.  
Otherwise the material may not in whole or in part be copied, stored electronically or communicated to third parties 
without the prior written agreement of Cambridge Consultants Limited and/or Cambridge Consultants Inc.

Cambridge Consultants is part of the Altran group, the 
European leader in Innovation Consulting. www.Altran.com
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