Type 1: Wakeup Receiver for high
performance applications to
achieve near zero standby power

Wireless consumer products;
hearing aids

Source: IMEC-NL Type 4: Transceiver for ULP low
data rate communications

Medical implantables

Provide the missing links !
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Electronics in a car today

!' | ~30 electrical/electronic systems, Cleaning Systems
@ v\ 50-100 microprocessors,

| >100 sensors
| in modern middle class cars

Engine Control Unit

Light Control

Thermo systems
Climate Control

Adaptive Cruise
Control Sensor

Crash
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How to deal with

Radio, Navigation System

Window and
Door Mechatronics

Airbag

AN

S

\ Sensing

Sensin .
= Park Pilot Braking System (ABS/ESP)

Extend the existing standards already In
use for digital, re-use of IP block and sub-
systems for EAMS |
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Verilog-A(MS), VHDL,
VHDL-AMS Verilog, ...

Firefighter Body Sensor Network, Seurce: TI-WMC

| ¥ Wicless Sersor

I Ferseonal Gateway

Transmission Control Unit
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Electronic Steering

Park Pilot

Info and

Entertainment Systems

Board Network

Side Crash Sensor

(Acceleration)

Side Crash
Sensor (Pressure)

Control
Room

The Beyond DREAMS partners works on these 3 axes:

Refinement Methodology

Specification Models of Computation
1 MoC

Functional Description J.eeeeesss Timed 'IPSIEa Flow

Architectural Explorations

Linear Signal Flow
LSF
Electrical Linear

Mapping on known
structures from libraries

Network
ELN

Structure Technology
Mapping on elementary
blocks
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Parasitic Extraction
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SystemC AMS Extensions

AMS methodology-specific elements
elements for AMS design refinement, etc.

Electrical Linear  Linear Signal | Timed Data
Networks (ELN) Flow (LSF) Flow (TDF)
modules modules modules
terminals ports ports

nodes signals signals

Linear DAE solver Scheduler
Synchronization layer

SystemC Language Standard (IEEE Std 1666-2005)

SystemC AMS Application Specific
Libraries

SystemC AMS

SystemC J _
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A/D Converter L L MIPS 32 bitL _3_2 E'ES_ _|
SA v —

modulator! 2"® order | RF Transceiver |

I OSR=64 plication T 1

. ' : ary File I I
decimatort 10 Dits h y , QPSK
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8.53 MHz 2.4 MHz 2.4 GHz
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WP4&5 _

WP4

Today

WP1&4 -

WP1

The N
SPIRIT %

Consortium \/

Design Refinement of Embedded Analog Mixed-signal Systems ?

Micropower System -

Source: IMEC-NL

IEEE 802.15.4a specifications

Min Tvp Max Lnit
RF frequency 3.5 10.0 GHz
Pulse Repetition Frequency 4949.2 MHz
Pulse Duration 0.738 2.003 2.003 ns
Frame length 10.6 ms
Data bits 1209
Data rates 0.11 0.85 27 Mb/s

9,
9 -—

Beyond
DREAMS

consortium

Contribute to standardization !

SYSTEMC

Design Framework based
on IP-XACT Extensions

Control & Installation

Generator studio
Specific application use cases

Platform Assembly

Creation of multisite data structure

IP Description
Data capture, object blocs creation

Use cases

& Design entry and AMS IP
integration

& Simulatable
specifications

Keys of success:

& Vertical approach
& Unique methodology

& Industry-needs oriented
& Fast deployment
& User friendly interface

Simulatable Specifications

<specification>

<ports>

<port Id="Pin5">
<name>EN</name>

<type>logic<type>
<description>enable input for all channels</description>

<fport>

<fports>

<function>t.b.d.</function>
<properties><l--4.2 Input comparator EN-->

<property requirementsld="4.2.4">
<name>|X<hame>
<description>input current</description>
<testCondition>*-0.3V<Vin<Vdd“<#testCondition>
<value>
<minimum>-150</minimum:
<maximum>150</maximum>
<fvalue>

<unit>

<prefix>u<fprefix>

<has

<funit>
<lproperty>

<fproperties>
<package>t.b.d.</package>
</specification>

eUnit>A</baseUnit>

Specification In

XML

System
architecture

Beyond DREAMS WEB Site https://wiki.eas.lis.fraunhofer.de/beyonddreams
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MEDEA+ '

STM

Magillem Bosch

UPMC-LIP6 ! Infineon IFX =
CEA-LETI Fraunhofer G.-IIS/EAS
INP-TIMA

NXP

D-Sync
TU Delft
TI-WMC

IM

EC-NL

Simulation
results
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SystemC AMS extensions

Model of Computation TLM-TDF Interaction concepts

o SCA_TDF MODULE(prefi_ad) : public virtual basic_status write( const long& adr , const long& data)
Digital o | | time _ _ Analog basic_slave base<long, long > {
Digital time domain : Analog time domain { fc_high.write(bool(data));
Interface . . . . — . ’
sca_tdf::sca_in <double> in; //signal input port return basic_protocol::SUCCESS;
}
SySt_em(_: PR ,| Specialized |........... S SystemC AMS typedef tim_transport_if ... if_type; basic_status read( const long& adr , const long& data)
TLM with time el TDF sc_export<if_type>slave port; {
data =1ong(1024.0 * a2d.read());
sca_tdf::ams2tim<double> a2d; return basic_protocol::SUCCESS;
g sca_tdf::tim2ams<bool> fc_hig\ }
'"8 void set_attributes|() . .
O SystemC Specialized SystemC AMS { void processing(){
g BCA - TDE a2d.set_delay(1.0,SC_US). double tmp; // high or low cut-off freq.
fc_high.set_delay(2.0,SC_US); . . .
© 4 \ conighset_aelay -US) if(fc_high.read()) tmp =Itf_1(b, al, s, in.read());
) SystemC AI\/IS else tmp = Itf_O(b, a0, s, in.read());
g - 2d.wri :
% ELN/LSF {SCA_CTOR(prefl_ad) \ } 220l )y
- Synthesizable . . . slave_port(*this); h
description Discrete Contlnuou_s Time Netlist 1
Event Conservative
N\

TLM<->TDF synchronization variable

Simulatable Specification

Test bench (stimuli, loads, ...)

« Machine-readable specification requires
P d Properties, Measurements

— definition of formats
— classification of contents

Paper Specification Verification Environment

Machine Readable | !
Specification : P
P Behavioral
2 N . -
| — 5 S|=E o= = Model Pin-compatible
Formalization c=1 309 S| 2 ¢ = Main functionality
%.g E % g % g % " Reference | — Top-level architecture
S 2| 95|F &3 Model
o o R oo
LAk ol O o _
0 1 Top-Down Design

_ D
Implementation

ConstraintS//
Design relevant constraints

Refinement

Design framework & IP re-use : IP-XACT extensions

| « Automated connections
» Verification
« Configuration

|
Models Libraries &

The ‘
IP-Reuse SPIRIT %% -
Generators  JPRw&’ - Launching external tools

& Magillem - sigmadelta/¥endor_Library_difference_1.0.xml - Eclipse Platform

I P P ac k age A M S Fie Edit Mavigate Search FProject Tools WALIDATION Run Window Help ) :
ge ( ) 03~ 8 Q- & 5 (M) * 3rd party tools integration
= ProjeEE &3 7 5% =08 % aaaaaaa tor [1.0] Sigmabelta_arch[1.0] % difference [1.0] &2 % ckgen [1.0] =g
S n t h es i Za b I e d e SC r-i ti O — ?b ibz::z:i:r:DeFinitions A = (\fb vendorLibrarydifference/1.0 Params ter ~
y p = PO rtS : % EubsDeFiniti?ns =IgEl Ports i ) e gain {}
. . . - L\‘) |:|'=Z_I;|E!|'| [1 .|:|] Magillem - Leon2_TL4_System3/Leon2_files/Leon 2TLi/SystemTl M3/ eon2Platform/design_Leon2Platform.xml - Eclipse SDK.
Slmulatable descr|pt|0n Ir?terfaces ?comparator[l.o] The “‘ -::-‘ -.:-XL Q_' & J
M~ . _VIeWS ?gi'l?l’iii]ce L0 IPS SP’R'T ” e * % v teri el
B N O rm a I Ized Pa ra m ete rS $ integratar EI.D::Il hs EORRRO \’ s 51111 *design_Leonzplatform[1.3] &3 |
Documentation —_—— description > - : L it Wi s
ptio -Constraints e el 2 & moamoune - SystemC AMS
- 5 ¥ SigmaDelta_arch[1.0 b f ons
— == i -Generators invocation & busrcaroaon ™% - VHDL AMS
Parameterization External i o Bus def. _ SPIRIT % - Verilog AMS
s K tools - & Consortium N/ erl Og
—_—— eferences L = S Vendor Extensions Reports
Conflguratlon L =] BE outline | &, Generators & =0 (under SpeCIflcathn in N 4 Fofmats
e S . > amn
TN e . WP1) allows to describe ’
E n Vi ro n m e nt @ [ ] X m I Consor tium \”’ iid:?o::n:s @1 Command Line | & Consale ﬁ Autoconfigurs Yiew | = Properties | B Para th e A M S n a t u re a n d Ab Str. d ef. (« SPIt’;;‘; :""’ © D: T‘:;Pi + Genm; - ( I
\ / interface of a component ensortium i
_— 2
' v \ y 2
CO n St ra I n ts Inst. ! Configuration Group : ’«ﬁ:j:’a
T eromet f g — gtz — . g:ﬁ
The
- - Designs _ SPIBIT:Q"; <:>
« Using inputs from WP1 (D1.2-Specifications of the AMS ¢ 5 i
extension for IP-XACT) N /

« Implementation of the XML schema (prototype with
vendor extensions)

Source:Magillem

Wireless Sensor Network application first results

Wireless Sensor Network Transceiver Multi-Rate Synchronous Data Flow Wireless Sensor Network Node: Results Wireless Sensor Network Node :Results
RF : QPSK 1 |
2.4 Gc:Iz cos(2nf.t) cos(ént.!) T Cluster Noisy channel DC offset
filter=~"» _.F Simulation sample time = 62.5us RE sc-AMS  |sc-Ams BB | =
1 Tin Tout Settings | Simulation |Matlab | SystemC-AMS Simulation [classical |eq.RF | / /
—encoderp{demux mux p >|_:< H->|-:< ADC alone |OSR=64|16"1024 pts|1.6s |0.9s (2.4 GHz) simulation simulation
— _ i PP R 10 bits 1000 bits  [63.0s 0.036s o/
flter™}, F oa oMo oB sl el 8.53MHz transmission T
sin(21f.1) sin(2rf 1) T - e . RF alone 2.4 GHz |10¢3 bits  |150.7 s|classic |BB DC offset  [19.9s 0.018s f N \ |
24 kHz 107 pts RF 63.0 |0.036s e Py Y-y |/
Z/ZDC: 1 1 _-F Simulation t — — t2-node?'=. | Same |1023 bits |- 181.7s gfhfset — — ] / /|
— - > »ldecimator}— out_sample _freq in_sample _freq ransmission . ase As 031s _‘
2" order ¥ ” S|* g S rates out_sample _rate in_sample_rate | settmgs mismatch . _\:":%1) Py ) FEEPE B
OSR =64 DAC e Laboratory LIP6, University Parisé 8 Frequency !Dhase
| Laboratory LIP6, University Paris6 17 o OffSEt mismatch
Laboratory LIP6, University Paris6 15 Laboratory LIP6, University Paris6 16
Source:UPMC-LIP6
STM NXP
4 Magillem Bosch D-Sync

I] UPMC-LIPG Infineon IFX TU Delft a
CEA-LETI Fraunhofer G.-l1IS/EAS TI-WMC
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