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| Free Electronic Lab |

(formerly Fedora Electronic Lab)

An opensource Design and Simulation platform
for Micro-Electronics

A one-stop linux distribution for hardware design
Marketing means for opensource EDA developers (Networking)

From SPEC, Model, Frontend Design, Backend,
Development boards to embedded software.



Electronic Designers Problems

Approx. 6 month design development cycle
Tackling Design Complexity

Lower Power, Lower Cost and Smaller Space
Semiconductor Industry's neck squeezed in 2008

Management (digital/analog) IP Portfolio



OVERVIEW : FEL'S SOLUTIONS TO THE DESIGN CENTER

Providing EDA solutions for the
real world requires a clear
overview on the targetted users.

Free Electronic Lab strives to
fulfill all the needs of each stage

of the design flow .

Education
Research
Industry

FEL's Applications

Free Electronic Lab improves hardware
design experience with opensource software.

http://chitlesh.fedorapeople.org/FEL
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Fle Edit Options Buffers Tools Statements Verilog Dinotrace = Help

q Reduce Verilog coding time H.

To install dinotrace and emacs:
# yum install dinotrace and emacs

Use lcarus Verilog as a Verilog simulator:
# yum install iverilog
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Done.

TIP: Use verilator to lint your verilog files.

Most of the Veripool tools are available under FEL.
They are in sync with Wilson Snyder's releases.




9 Applications Places System e fedora 01:26

-
File Edit MNavigate Search Project PRun Window Help

@) gil Wed Jun 17, 12:04:24

=5 |@v v | #v | = I R

- ™ coL i "E ins
- % 9 sync_dram_ctrl_topLe (@ Cst299. oupled with Fedora Eclipse

B | o= Outline 2 - & Hierarchﬂ
% W & B
[P o cst299 (ent)

LI PENsLNpLs

1>

=T ProanFPRASCrntS

T® architecture(arch) of cst2

with CVS/SVN/GIT 8 hitlesh GOORAH <chitledh@omail.com>
e | of--1 @uersion  : [Id§
- 10 Company hitlesh Goorah
L7 SPECS 11 Created  : [pB07-07-22
, 12 Last update:
P g = Syn . DRAMCEr [mast 1301 @date 2009-04 %2
T 14 Platform .6.27.19-170.2 .35, fclB.
L1 veril- cor_test case 1 ct orard
. 3 [
-
l=r vhdl_shiftR 170 gdetails: _
B buf loon 18 Q--! The C5T2989 is an N-bit universal fift/storage register.
= - 198--1 Four modes of operation are possilfle:
project ZOfN--! old (store), shift left, Ehift right and load data. [« |
21 g--! op outputs are multiplexed - -
i chtRun.sh 22 8--! (2! Problems 2 =
23g--! ded for flip-flops 00, O to allow easy serial cascading.
= £st299 sta.sdf 24 f--! used to reset the register. 0items
- 25
V] €5t299 synthesis.vh 26
27
[v] €5t299 th.vhd 28 : :
- 25 peo| Ale Edit View Go Help
W] £5t299_timesim.vhd 30 -- Dats _
31 -- 200 i
E— 31 |- 206 ¥ 1 |of3 | Fit Page Width v |
=] —
= find_rin 34 --1 Usq Index v X " & F .
- = .-HII \| LH O .:II.II.“IIII.l S JL R L
“| loop_buf loon 1 PN
. 27 3 IPC e 1 FEATURES
L@ Makefile 1 . “HighPerfarmance SDRAM Contraller (v1 a) T T T —
P il Goumnh - chicksh B TopiLowed Ml . SERAM Contl &
Per_l Plll-jc ir'"l i, A -.- 1 1 LEeamin o e 1 ;lﬂ‘l L
J sync_dr... 1|/ | & . S i
¥ xdlanalyze.pl sync dr... 1|/| - B —
o i Sz e i Lala 1'alh 3
sync_drlu 2 _— = ﬂ
vhdl shiftR/cst299.vhd KL T - [l
- sync_dr... 2 [ e |

I@I ' #fedora-java | [ eclipse-vedi... | [§ doc - File Bro... | @ Index of /scr... | = Verilog/VHDL... I[ ~ Chitlesh's IP ... ”E..-ﬁ




GTKWave - tb_comp.vcd
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Don't forget its TCL backend

Widely used together with SystemC
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Tools

Standard Cell libraries

x00i21 standard cell family

2-l/P execlusive NOR gate with 2-OR input
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3 XNOR gates with OR gate input designed for minimum transistor count and hence smallest size. The OR gate is made by changing the inverter on the a input of a
2-XNOR gate into a 2-WOR gate. The Prop and Ramp delays below are the average of the inverting and non-inverting delays. The Synopsys Liberty format LIB file has

the correct delays for each case.
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Open Circuit Design, Electric
Alliance, Toped
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Well known and famous.
A very good example of opensource EDA tool.
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A Temperature Collector design from Levente Kovacs.
Active development and a 3D PCB layout design in development.
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FEL's KICAD aligned with OpenMoko's needs

fped: OpenMoko's Footprint editor



B Applications Places System @} = @ Thu Dec 10, 19:37:03

[ tkcon 2.3 Main RI=E
E File Console Edit Interp Prefs History Help |
= 2 %5614 e opoms w730
File Edit Text Optior| |8 %57.93 = O %60.7
1 %01.26 %03.3
...................................................................................... / %63.92 SE %66. 7
a %07.26 [ u %70.0
o 4 %70.59 273 3 y 4
A spicel.param vp = 3v |7 %73 .92 = _t (=) (=] (2]
i eplcentran Duin 18n ule  |lg %77.76 —-
1 4 %80.59 ,
| =picelmeas tran wmax m n R
: . . 7 %83.88
 SpiceLmess tran wrnin m g 284 .30 ; Rl
g sploemess tran pdelay 7 ?%84'91 2 I
B ) 1 %88.17
Hepicenmeas tran pdslay_ _ XX R
4' ot'gl'SEl . E E T nEo Tanliann
epicelmeas fran rizet il |8 504,83
Jeploenmess tran Tallt trig |1 %098.17 & X B
LB [0 5 OO O SO X VOO
. EpiceYn XX =
= = H | U
= — HEH :
Emnm
+ Wz HES
L e R LY : i :
 Spicer.print (&) chitleshg+ [ R RS R
spicenplat . . : =& : _ ) )
cplcencontr| File Edit Options Buffers Tools Index Spice Help
spicerun |
><5|:'|i:-.:-:.|;-r1l:|v:
. 6 M2 Vout Win GND gnd C
Symbol | M 0 4oy 610 180 uic

m vp = 3.8w

viVin} v(Vout)

tran pdelay if trig v

tran pdelay ir trig v
trol

run
Jendc
Vn Vin GND PULSE(B.08 3.88 ©.88 8 8.88 5n 18n)
as tram riset trig 3
Anvlxl simu_tran. PCE)mmmmmmmmmmmmmm
Mo further unde information

M1 XCircuit ™ tkcon 2.3 Main | M ngspice | €& chitlesh@fedoraprojec... o=l




GDS to POV (3D)
Zoom/Rotate




£», + UmICAD.xmi - Umbrello
File Edit Diagram Code

@ Ll L_j -% W)

Tree View S

UML Model

Eaviews
- W Logical View
[E3class diagram
- EcaDcshre
a2 cshrc_analogl)
c@cshre_digital()
ccshre_stdcells()

42 cshrc_placeNrout...

- -=irCore_Portfolio

o SPIController_wB...

¢ 12CController()

o 12CControllerCust...

cP Ethernetv42()

7USB3reva3()

% DDS5MHZ()

% SRAM128x8()
- -report

c@ report_cells()

¢@ customized_com...

¢ report_optimizati...

~areport parasitics

Fo

Settings

X

L
|

e X@BBRTOEEmES | 1

) [} class diagram ()

Pr b b d

IPCore_Portfolio

+ SPIController_ wBusy()
+ [2CController()

«interfaces»
C-basedCoSimulation

+ [2CControllerCustomi)
+ EthernetvdZ()

+ USB3rev43()

+ DDS5MHZ()

+ SRAM128xE()

verilogCGO_pkg::Verilate

___________ ;} + cshrc_analogl)

+ vit_genMakefile()
+ vit_make()

+ vit_simulate()

+ vilt_make_cleani)

dbCGO_pkg::dbCGO

+ db_seekifield : $)

+ db_eol()

+ db separator

+ C_basedVHDLCaoSimul)
+ C_basedVHDL genTB()

CADcshre

+ cshrc_digital()
+ cshrc_stdcells()
+ cshrc_placeNroute()

report

+ db_appendifield : §) K }——

+ report_cells()
+ customized_compiler()
+ report_optimizations()
+ report_parasitics()
+ report_areal)

+ report_constraintsi)

vhdICGO_pkg::verification

|+ vhd_genTestBench)

+ vhd_genMakefile()

+ vhd_genSavi)
+ vhd_PrepareVCDi)
+ vhd_MakeTidy(Level : = 1)

Co Simulation Based Design

UML to Perl, TCL or C++ exports.
TIP: Heaven, when coupled with Truss & Teal tools.




OVERVIEW : A FREE HIGH END HARDWARE DESIGN PLATFORM

Free Electronic Lab improves
hardware design experience with
free and opensource software.

http://chitlesh.fedorapeople.org/FEL

Education
Research
Industry

Free Electronic Lab

Heavy Testing and Quality Assurance conducted on FEL EDA solutions

FEL EDA Solutions and Hardware design Platform

EDA Consortium Fit into Design Flows

Targets Compatible OS Ensure Interoperability

Education

Benefits opensource EDA Software
Fedora Worldwide Marketing

Tradeshows

Linux Events Opensource :
Tech Forums EDA Upstream Projects

Research

Industry

Analog/Digital/Mixed Designers
Verification solutions

Embedded Designers

Project Coordinators

EDA/CAD Engineers

PCE engineers and Test Engineers
System Electronic Engineers
Researchers, Students and Lecturers
Opensource EDA Developers

=k Mailing list gk

1

Current Hardware Design
Industry Trend @ Knowledge

Optimizations
and testing facilities

Sometimes new developers

- 5




Simple Installation

Trial:
Fedora Electronic Lab LiveDVD

Production Environment:
On Fedora > 12 or upcoming RHEL / CentOS 6

# yum groupinstall 'Electronic Lab'




Who are using FEL ?

Universities around the world
- US, UK, France, India, Mexico, Brazil, Italy

Small companies & consulting companies

Linux For You magazine
Published twice (Jan 08, Jan 09)

Basic opensource EDA tools
Sun Microsystems, IBM, ST Microelectronics,
Analog Devices, On Semi conductors



FEL User and Developer benefits

Proprietary
Progress

Opensource tools




SIGNS
dHNT TG

Satisfy User “ME”
Strengthening the Backbone
Ensuring Interchangeability
FrontEnd design experience
Port to the Entreprise Class OS

Step into the opensource IP env




Questions & Answers &

Thank you,
The Free Electronic Lab team

http://spins.fedoraproject.org/fel/
electronic-lab@lists.fedoraproject.org


http://spins.fedoraproject.org/fel/
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