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RECOMS Project history and context aIRN

A Developped with a research fund from the
University of Applied Sciences
Western Switzerland (HES-SO)

A A team from the School of Business and Engineering
HEIG-VD Yverdon-les-Bains Vaud

A REDS institute, Reconfigurable & Embedded Digital Qﬁ‘
Systems (7 professors / 18 engineers)

A 2 years development

Supported by Armasuisse (DDPS/VBYS)
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Embedded communication system RN

A Traditional approach:
V. processor + memaory

v Rad iO _ _ Wlan Bluetooth
communication 802.11a/blg (802.15.1)
neripherals

Processor
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Software radio approach 1T

A Reconfigurable hardware

v Programmable
component

v Virtual peripheral

Processor

service
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"

Hardware Embedded Platform

A FPGA : Xilinx Virtex-5
2 X 1Gbit DDR2 memory
2 X ADC -2 x DAC

S

S

A Analog RF frontend : Ettus Research
v 50MHzto 6 GHz

A Processor : ARM9 Xscale / Linux OS

A LCD touch screen, Ethernet, USB, audio
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RECOMS : an original and innovative approach

“ Up to 4096 communication chanels

& XILINX. . /////’_——i::::>
@@

Interface !

Generator !
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Reconfiguration
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|

HARDWARE i SOFTWARE
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RECOMS framework objectives 1T

A Develop an hardware interface layer (FPGA)

"

A Develop a software layer (Linux )

code

FPGA
RECOMS Simulink Library : [
FPGA interface Blockset

Driver,

Processor

RECOMS Software Framework :

Driver, reconfiguration, API, ...

service or
application



RECOMS architecture
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Recoms architecture

Specific
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Recoms architecture

: i User User User Specific
App|lC&tIOhS Application X Application Y Application Z U:eer”lﬁtheelz’rfglce
Specific _

. FPGA Data Peripheral
Peflpheréﬂ Bitstream Processing Settings
Service

VIRTUAL FILE SYSTEM

-

LCD

AUTOMATICALLY |
G E N ERATED | Generator Blockset s

: . Touch
INTERFACE oy

Xilinx System Display

MI>=S0XU>T



e

RECOMS co-design method RN

A Starting from signal processing design .....
v Matlab Simulink
v Xilinx System Generator (FPGA)

A ....to application or service development
v Shell script
v Linux C/C++ programs
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RECOMS Blockset (Matlab Simulink) 1

A FPGA Interfaces
DAC, ADC,

Buttons, Leds,
) D R >| data_to_DDRa ful_add_cmd_DDRa P

’mask_to_DDRa
’lwren_dat_msk_DDRa  full_dat_msk_DDRa }

- >l add_to_DDRa
u >lemd_to_DDRa empty_DDRa }

>|wren_add_cmd_DDRa

<

> rden_DDRa data_from_DDRa P

Debug connector

’| lo_Tx_out '
3 In_nout lo_Tx_in

lo_Tx

< < < <

’| lo_Rx_out . ,
’| In_nOut SRx in Mictor

lo_Rx
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Blockset RECOMS (Matlab Simulink) 1.

RegWR . , il;"rob
A Transfer data from/to '
M

DM_Reg_WR DM_Prob
Processor
=> up to 4096 ..,
DM_Reg_RD
A Data movers P
’| Rdy_in Trg_out p
v Register blocks (R/W) B /| Trg_in

supporting fixed point data, PM_Reg_WR1 DM_Prob!

signed or unsigned

v Probes
Scope functions (trig ...)

DM_Reg_RD1




Design example

2.

System 3 o3
Generator BF 4 4 LED
{5

BP LED

RxA blb all a3
RxB BitBasher Regwﬁ p 2 (ab) 2
out P 3
ADC Terminator RegWR Z b+b &

Gain Mult Bout [————— b BitBasher2 SAE
Offset AddSub
Prob
+—— p{Din

RECOMS Dmover e
ADC block "Register” type L »frx

lo_Tx_o

Dmover

"Probe" type




) Bitstream

Matlab
Simulink
Design

Hardware
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