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Ethernet Over Ethernet

It can be as simple as that




 Ethos Networks Architecture
 Ethos 240Gbps Platform & Cards
 Design Flow using Concept
 Layout and Routing with Allegro Tools

« FPGAs Incisive Enterprise Verification
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TE

1. Traffic admission is
controlled at network
edge...

2. ... In real-time, based
=~ ic conditions -
T, N e network

LA 3. Every edge holds an
updated topology

o y y/ 4. Every edge holds per-
7 flow service profiles

5. Edges communicate
transmission intentions to
each other every x ms...

6. ..and perform concerted
Admissions Control to ensure
at SLAS are met




v' Comprehensive Transport Solution

v' Connection-Oriented Ethernet , PBT

v" QoS guaranties per millions of flows 4
v’ Ethernet efficiency, TDM reliability

v Network capacity tripled , ij &

Ethos
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Ethos E-20

= 1-2 service slots

= 1-2 x 20 Gbps slots

= High-density GE and 10GE
= AC/DC power

Ethos E-60

= 60 Gpbs switching

= 3 x 20 Gbps slots

= High-density GE and 10GE
= AC/DC power

glgcoos gocoog -
Ll 3L -Ca UL L
vl clll bl il

£

Lo Lo L L
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Tl Vsl VY ST VST 1 (it T VS A b b b
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- =
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e ] e !

Ethos E-240

= 280 Gbhps switching

= 12 x 20 Gbps slots

= High-density GE and
10GE

= 2 systems per rack

£

Ethos
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Advancea TCGA®

Non-Blocking
All-Ethernet
Architecture

Ethos Line Interface ~

= Cards (ELIC)7..12
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Ethos Line Interfac
Cards (ELIC) 1..6

=

NETWOREKS

Shelf managers



160Watt Power
supplies

240G fabric ATCA 5ms CAPs

24G control
switch

Ethos

NETWOREKS



« Switch fabric with 240Gbps capacity

» Base fabric 24Gpbs control switch (for Ethos management)
« 160Watt power dissipation

» Ethos front panel management

e Centralized CPU unit

« Serial interfaces from front panel for debug and control

o Support ATCA Shelf Manager

« Complies to ATCA PICMG3.0

£

Ethos

HET.WUE’KEL



ESCF240G Electrical Fe

YOUTcsf 18] x|
cadence

160 Watt per Line Card
o 280mm x 300mm ATCA card
o 22 Layers of PCB, Merix USA
 PCB thickness of 3.1mm

« ~10,000 Via’s

e ~3,000 components
3 FBGA'’s with more than 1300 ball grid pins
» 80% of card is high speed differential signals

aaaaaaaaaaaaaaaa

e 20% of card is high speed single ended signals Lo 16,000
« 288 pairs of serial links at 3.125Gbps Fhysical VIERgr

O

Ethos

NETWORKS



ELIC 20

Fabric
Access

FPGA’s
CPU Piggy

NP’s

...........

10 SFP ports 1Gbps 1 XFP port 10Gbps |

Etﬁos

NETWOREKS
-



o 20Gbps line card with inline Network Processors

e 10 x 1Gb SFP copper (1000Base-T) or fiber interfaces

e 1 x10Gb XFP fiber interface

« 20Gb fabric interface :

« 10/100/1000Base-T in front panel for OOB (Out Of Band)
management (standalone) 4

« Serial interface from front panel

« Complies to ATCA PICMG3.0 !
 Ethos IP fully aware

3

-

Ethos

NETWORKS

" 3



ELIC20 Electrical Feat

200 Watt per line card
280mm x 300mm ATCA card
26 Layers of PCB with cutting edge laser technology ,Merix USA

PCB thickness of 3.2mm
~49,000 Via's

(
HEARAGQR
* viibilty
Ve I
Lo Zlch Via P Dicdl

~7,000 components

48Gbit DDR2 @ 667Mbps components

5 FBGA'’s with more than 1300 ball grid pins
20% of card is high speed differential signals
80% of card is high speed single ended signals

Allegro 16.0 Free
Physical Viewer

Condicters ¥ W W W W
Pares P T O CCIT

op ooEov
e DEEOW
bBed OBBEOY
L mEEDY
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L2500
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Ethos

NETWORKS

ligd EEEEC
L2 ooooe.






Card Architecture:

Basic card architecture was ready after 2 months from
green light

All major components passed test benches prior to
choosing IC vendors

Physical placement tests were done after choosing IC
vendors

Physical placement led to thermal simulations tests

Thermal
placement test simulations

HDL

?

Build Concept
HDL library

v

Design
Hierarchy

¥ lr

— Drawing blocks

Connect
Hierarchy
Level

I

simulation

Netlist Layout '
o

Netlist
checking|

Ethos

NETW UH-SL



Design Flow with Concepl
Concept HDL CAD Library: Card Concept

ready

e Building around 150 different components

* All components include issues of layout and
simulation aspects

Design
Hierarchy

« CAD library is in Excel format and can be i
Imported to any operation database o rewing bl

B rosoft Excel - Ethos_catalo: R
E] Ele  Edit  wiew Insert Format  Tools  Data  window  Help

DEEH RS S @ PR % G- F 908 -4 2B o0 - @ B ana -0 - B 7D

i3 e Ba la o ¥ < | (2 Bl g2 | ¥ Reply with Changes.., End Review. .. ! ConneCt

P39 - ) H
A | B | C | [5] E | F [E] H 1 | J | K | L | ] [ | [S] P | Q | NetIISt H h

1 |Commodit Subcomm ETHOS_P DESCRIPTSTATUS  RoHS WALUE  TOLERAN JEDEC_TYPACK_TYISYMBOL MNFR MMFR_PMWVOLTAGE CURRENT POWER  MATERIAL hecki ierarc y

2 |caP CAP_MNON CAPI000S CAP CER, Standard 3.9nF 0.05 603 603 CAP_MON SAMSUNC CL10E392/50% XTR chec Ing

3 |caP CAP_MOMCAPODD14 CAP CER, Standard 10nF 0.1 402 402 CAP_MOMMURATA,  GRMI155R 16% 7R Level

4 |cap CAP_MOMCAPODD1E Cap. Cer. | Standard 10uF 0.2 1206 1206 CAP_MONEPCOS | B37575-KE 10V YEW

5 |CAP CAP_MOMN CAPO0020 CAP, CER, Standard 100nF 0.1 402 402/ CAP_MOMMURATA, | GRM1S5R| 10V ¥ER

B _|CAP CAP_MOMCAPODO23 CAP ,CER, Standard | Yes 1nF 0.1 402 402 CAP_MOMMURATA.  GRP155R: 25V TR

7 AP CAP_NON CAPI0025 AP, CER, Standard 2.2uF 0.1 1206 1206 CAP_MON SAMSUNC CLI1 B225 10% ¥R

CAP CAP_MOM CAPODDZE CAP CER, Standard 2.2uF 0.1 603 B03 CAP_MOM TAIYO. YU JMIK107 BJB.3v 7R

9 |cAP CAP_NOMN CAPI0030 Cap. Cer. | Standard 100pF 0.05 603 603 CAP_MOM Kernet COB03C10 50 MNP O

10 |CAP CAP_MOMCAPODD32 CAP CER, Standard 10uF 0.1 1206 1206 CAP_MOM AWK 1206ZD10E6.3% X5R

11 |CAP CAP_MOM CAPODO3S CAP, CER, Standard 0.1uF 0.2 CAP_TH_1CAP_TH_1CAP_MONEWOX RIF, PHES40M, 2. 21 x2 : |ati

12 |CAP CAP_MOMN CAPOD036 Cap. Cer. | Standard 100nF 0.1 805 805 CAP_MOM Kermet CO805C 1050 ¥R Simuliation

13 |CAP CAP_MOM CAPODDS4 CAP CER, Standard 1uF 0.1 803 B03 CAP_MOM AWK O0B03ED10:E. 3% X5R

14 |CAP CAP_MNON CAPIO0S7 AP, CER, Standard 47 uF 0.2 C1210_H1 C1210_H1 CAP_MON A 12106D47E6.3Y ¥5R

15 |CAP CAP_MOMCAPODD70 CAP CER, Standard 4.7pF 0.01 a0z 402 CAP_MOM AWK 04023244R 254 coG

16 |CAP CAP_MON CAPODDT2 CAP CER, Standard | Yes 22pF 0.05 402 402 CAP_MOMN AN 04023C220 25% XTR

17 |CAP CAP_MOMCAPODD7E Cap. Cer. | Standard 100nF 0.1 603 603 CAF_MOMMurata | GRMIBBR 16% 7R =
18 |CAP CAP_MOM CAPODDSS CAP CER, Standard 1nF 0.1 1208 1208 CAP_MOM AWK 1206SC101 .5k TR

19 |CAP CAP_MNOMNCAPO0T04 CAP,CER, Standard 47 uF 0.2 1210_2HE8 1210_2HS8 CAP_MON A 12106D47E6.3Y ¥5R

20 [cAP CAP_MOMCAPOD105 CAP ,CER, Standard 10uF 0.1 1208 1206 CAP_MOM AWK 1208 ¥ C10018Y TR r

21 [caP CAP_MNOMN CAPIOT06 CAP, CER, Standard 0.47uF 0.1 402 402 CAP_MOMN A3 04026047 46.3% ¥5R Netlist L;a out

22 [cAP CAP_MOMCAPODT07 CAP CER, Standard | Yes 100nF 0.05 805 805 CAP_MOM AWK 0B8051C 104 100 y

23 [CAP CAP_MNOMNCAPODT08 CAP CER, Standard | Yes 150nF 0.05 1206 1206 | CAP_MOMN AN 12061 C152 100% -
24 |CAP CAP_MOMCAPODT08 CAP CER, Standard | Yes 10nF 0.05 603 603 CAP_MOM AWK 06031C102 100

25 |[CAP CAP_MOMCAPODT10CAP CER, Standard | Yes 33nF 0.05 805 805 CAP_MOM AWK 08051C331 100V

26 [CAP CAP_MNOMNCAPOOT1 1 CAP CER, Standard | Yes TuF 0.1 C1210_H7: C1210_H7! CAP_MON KKernet C1210C10¢ 100 MR

27 |caP CAP_MOMCAPODT12 CAP,CER, Standard 2.2nF 0.1/ C1812_HS! C1812_HS! CAP_MONTDIK CAST2HT RIZIKY

28 [CcaP CAP_MNOMNCAPIOT13 CAP CER, Standard | Yes 2.2uF 0.1 C1812_H1 C1812_H1 CAP_MNON A 18121C22¢ 100 TR

29 |[CAP CAP_MOMCAPODT14 CAP CER, Standard | Yes TuF 0.1 805 805 CAP_MOM Kermet COB05C10:25% TR

30 |[CAP CAP_MOMCAPODT 15 CAP CER, Standard | Yes 47nF 0.1 805 805 CAP_MON Kernet COB0SCA7 2004 XTR

31 |[CAP CAP_MOMCAPODT16 CAP CER, Standard | Yes 0.220f 0.1 402 402 CAP_MOM AWK 0402602246.3% X5R ¥

32 [CAP CAP_MOMCAPODT17 CAP ,CER, Standard | Yes 2.2uf 0.2 1208 1206 CAP_MOM AWK 1208 ¥ C22: 168% TR

33 |[CAP CAP_MNOMNCAPIOT18 CAP CER, Standard | Yes 22uf 0.2 1206 1206 CAP_MOMN A4 12067 D22016Y ¥5R

34 |CAP CAP_MOMCAPODT18 CAP,CER, Standard 100uF 0.2/ C3225_H1 C3225_H1 CAF_MONTDK C32250B0.6.3v X5R

35 |[CAP CAP_POL CAPO0204 Cap. Tants Standard 10uF 0.1 SIZE-A  SIZE-A  CAP_POLKemst  T4391A106) 10V TANT

36 |[CAP CAP_POL CAPOD214 Cap. Tanis Standard 100uF 0.1 SIZE-D  SIFED  CAF_POL AWK TPSDI107k 10% TANT OS

37 [CAP CAP_POL CAPOD225 CAP TANT Standard | Yes 330uF 0.2 SIFE-D  SIFE-D  CAP_POLKEMET  T495033716.3v TANT

38 |[CAP CAP_POL CAPO0230 CAP ELEC Standard 470uF 0.2 ELECTTH_ELECTTH_CAF_POL SAMYO | 16Mva70C 16 ELEC NETWORKS
34 [cap CAP_POL CAPOD231 CAP ELEC Standard 330uF 0.2 CAPTH_3FCAPTH_3F CAP_POL SANYO | 10SEP33010V [ lELEC

40 |[CAP CAP_POL CAPO0233 CAP Alum Standard | Yes 330uF 0.2 SIZE-X  SIZE-X CAP_POLKEMET | ATOOX33714Y ELEC i
41 [caP CAP_POL CAPOD236 CAP ELEC Standard 330uF 0.2 C_CJ10X1(C_CJ10X1( CAF_POL Michicon |[PCJ1C331 16W ELEC =—
42 |CcAP CAP_POL CAPODZ37 CAP ELEC Standard | Yes 330uF 0.2 ELECSM_ELECSM_ CAP_POLSANYO | 10SwP330 10V

43 [caP CAP_POL CAPODZ38 CAP ELEC Standard | Yes 470uF 0.2 ELECSM_ELECSM_| CAF_POLSANYD | 16CE470K 16W




Design Flow with Concej

Design Hierarchy:

Card Concept
ready

e Top down hierarchy design

Build Concept
HDL library

* Design comprised of over 100 pages
« Database of 500MB (in HDL format)

[E= allegro Design Entry HDL 610 : Design Entry HDL - [FAMY01.5CH.1.1 [in hierarchy

Concept HDL 15.5.1

[ File Edit View Component Wire Text Block Group Display AMS Simulator Tools Window Help

0=

Ha &

colw|Eane|EBE

8=

® & e

. moalew|oE rr

-D\@‘--as|

I#-%-o-u-g

v‘ﬂ-{;-

chl | A &

&&AQMDBM%+-5

&

L5 @ | % aefn ]

/

=

Hierarchy
Tree

Top down
Hierarchy -

- jprac_modules <pagel2_i2» [94]

a1 18]
- dual_sfp <pagel_il: 101
¢ quad_sfp <paga2_il> (1)

quad_sfp <paged_i2> [12)

- dual_data_phy <pagel_i5» [13-14]
~ guad_data_phy <pageZ_iZ> [15-1E]

ad_data_phy <page3_i3> [17-18]
#fp_phy <pagel_iB> [19-21]

= phy_clk <pagel_id> [22]

1 <page?_i2» [23-34)
10 <paged_i6> [35-43]
a <page?_ i3> [44-53)
ga“epaged i3> (54-63)
i3 (54-76)

- fam_fabric <pa
- alue_logic <page1_i8> (78-80)
- 12_switch <pagel 1_i7> [81-84)

hn_cpu <pagel 0_i27> [85)
gen_power <page]0_i5> (86-89)

- hp_pawer <pagel0_iB> [90)

g <pagel2_il> [31-93)

mc_pwr_ct_misc <pagel_i1> [35)
ipmc_misc <page]_i3» (96)
ipmc_i2c <pagel_id>
- ipme_jtag I

ZCpu_interface <pagel_ig1> [39)

=

el
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|2 EmE x|

— Drawing blocks

v

Connect
Hierarchy
Level

'

simulation

Netlist
checking

Netlist Layout
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Design Flow with Conceg

Drawing Blocks:
e Design of ~7,000 components around 3 months
e ~25,000 nets over the ELIC card drawn

o Design with layout consideration:
Designing power planes

Adding constrains
EMC considerations
Mechanical issues

Netlist
checking

Card Concept
ready

'

Build Concept
HDL library

v

Design
Hierarchy

Connect |
Hierarchy
Level !

'

simulation

Netlist Layout

-



Design Flow with Conceg

Integration Hierarchy: Gard Concedl)
 The use of block instantiations reduced drawing
cycle ok
« BOM (Bill Of Material) issues: v
— All components marked with N/A tag Hierareny
— BOM variants tool was implemented (including multiple —>Drawin:b.ocks
assemblies)
— BOM can be easily exported to excel and to any | _,.
operational data base checking

Window  Help B
= ol m v ||oE| e o=
cat o m [ en™ + — [F 0% @ [+ oA |

re. U Display  Ab
DEEHES |- - oo« [ =

simulation

—E Netlist Layout]

B2 0p|495n 0]

NETWORKS



Design Flow with Conceg

Simulations:

« Only major items were tested at simulation phase

(DDRII, differential lines)
o SigXplorer simulation suite was used
e IBIS up to 1GHz or SPICE models can be used

SigXplorer Testing
example

Netlist

= Checking

Card Concept
ready

Build Concept
HDL library

v

Design
Hierarchy

Y

Drawing blocks

Connect
Hierarchy

= |

Level

Netlist Layout

>

i

Ethos

NETWORKS



Design Flow with Concepl

Netlist Checking: Gerd gt

Only major components were tested

Build Concept

* DRC (Design Rule Check) running is recommended oL (brap
before Netlist checking

Design
Hierarchy

* No software application can test logical insights

* Bug fixing is done at drawing blocks phase > Drawing blocks | _

» Netlist checking takes around 1 month in parallel to
routing (25,000 nets) chesking

 All nets should include routing name

File Edit Format “iew Help
R1611.1 UGG.P7 ULD.ADL

LI

‘Al _DDR_CMOT : R3I43.1 021.mM3 U15. AL

‘A1 DDR_CML' @ R1656.1 U9D.M3 ULS. aFd

‘A1 _DDR_FGO' ¢ RAZ8.1 UL02.M2 U104.M2 U3L1.M2 U32.M2 UL1D. AK2O
(A1_DDR_FGL' : R425.1 U30.M3 UL05.M3 L29.M3 ULOG.M3 ULZ.ATl4
'AT_DDR_SM': R255.1 USL.M3I UGSA.M3 Uld. M3 UL7.

‘A1 DDR_SM_2°: R595.1 Ul25.M3 U1Z6.M3 US6.M3 YE S R,
'AZ_DDR_CMO' : RIF2.1 U21.M7 10, ALA

taz DDR_CML' @ R1597.1 US9.M7 ULS. o

' 22 DDR_FGO' : RA31.1 UL0Z.M7 UL104.MF U3L.M7 U3I2.M7 LL1D.AKZ27

o 7 Uz
i R418.1 U0 M7 ULOS.M7 L29.M7 ULOG.MZ ULD. Avia
R223.1 USL.M7 USA.M7 Uld.M7 UL7.M7 UL1G.

Netlist checking
with proprietary
scripts

R325.1 U21.NZ2_ULS.AML
RIE55.1 UDS.HMZ ULL, AEL

F1749.1 ULO3.N2 ULlO4.mM2 US1.M2Z US2.NZ ULD.ALZS
RL17562.1 U30.M2 UL0S5.MN2 U20. M2 ULO6. M2 L5 Awld

R1I353.1 USL.MNZ UD4.NZ2 Ul4. N2 ULF. N2 _U13.wlz NE TWHRKE
R27I0.1 Ui25.M2 UL26.N2 US6.M2 USP.M2 U47.w12

‘a4 DDR_FGO ' : RaSerituTos Ne L10ATNA US1.NE USZ. NS ULo.A1ZT

| I .z




Concept HDL Summé

Advantages:

 Works well with large schemes (~500M)
« HDL/ASCII engine enables easy reading and block checking
« High integration with simulation and layout Software

Possible Improvements: %
e Support of team work -

o ConceptHDL unstable under Linux

« Limitations on back annotation from Layout tool to 2

ConceptHDL with instantiations _ ij

Ethos

NETWORKS
" -






Card Netlist Ready:

Netlist passed with bugs, but with full
components count

First Netlist draft passed after 3 months
of scheme drawings

Support of technologist engineer begins
from netlist to fabrication portfolio

Netlist
fixing

-

Build Allegro
components
library

v

placment

v

Technology

v

routing

v

Back
annotation

v

DFA & DFM’+

v
fabrication
portfolio ready

Ethos

NETWORKS

" 3




Layout Flow with Alle

Components Building:

» All datasheets should be ready before
passing netlist

 All components were built with control of
Ethos and checked to fit datasheets and
part numbers

Netlist
fixing

FBGA ~1500

FBGA ~500

Ethernet
transformer

Card Netlist ]

ready

placment

v

Technology

v

routing

‘ i

Back
annotation

v

DFA & DFM

fabrication
ortfolio ready

O

Ethos

NETWORKS




Layout Flow with Alle

Card Placement:;

DXF should be ready prior to placement
Placement according to thermal simulations e
Final placement to be confirmed by thermal,
mechanical & technological engineers

ELIC20 CS

ELIC20 PS

Card Netlist ]

ready

Build Allegro
components
library

Technology

v

routing

‘ i

Back
annotation

v

DFA & DFM

fabrication
ortfolio ready




Layout Flow with Alleg

Technology:

» Stack-up should be ready before routing starts
(including power planes and EMC issues)

Netlist

* All library components checked by fixing
technologist to confirm pad size, etc...

e Simulation of microstrip, or stripline done for
single ended and differential pairs of each
layer.

« All technology aspects confirmed by PCB
manufacturer and card assembly factory

p—

Card Netlist
ready

Build Allegro
components
library

v

placment

e

routin
Back .
annotation

v

DFA & DFM _

I

fa 'rication'ﬂ
ortfolio ready

Et’hos

NETWORKS
-
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Layout Flow with Alle

Routing: —{ T &)

e 25,000 nets routed manually ~ 3 months Build Allegro

components
library

* Routing starts at fan-out of all components at et !

fixing

placement phase placmel
v

Technology

* Routing takes into account netlist bugs

Laver Etch Wig Pin Dic Al

Conducters [ [ " [ [T

(I R

suondo

Top UNCRCROI

L2pr [LRCRCRC

L3gnd [ORCIRCINCT

L UNCRCROI

l5grd N ) W W Back

LE UNCRCROI 1

e mmEE annotation
Allegro 15.5.1 s ooDoor

L3-grd UNCRCROI *

Lo [ORCIRCINC T

L11-gnd UNCRCROI

L1z =] =] [ (W

L13-gnd [ORCIRCINCT DFA & DFM

L1a-1.2¢ ONCRCRCI

L15 [ORCIRCINC T

L16-gnd UNCRCROI

L7 [ORCIRCINC T = .

g el [ fabrication j

e O portfolio_ready

L21 UNCRCROI
L22.gnd [ORCIRCINC T
L23 [ORCIRCINCT
L24-gnd [LRCRCRC
L25-pr ] ] m] W
Battam UNCRCROI OS

st NETWORKS




Layout Flow with Alleg

Routing & Constrains:

« Around ~1,000 constrains made at schemes

drawing phase

e Constrains help to control & find bugs at
routing phase

* Fixing routing according to constrains can take

around 3 weeks

Netlist
fixing

54 Allearo Constraint Manager {connected ta Allegro Expert 15.51) - [Nets: Routing] —l8f x|
Fie Edt Objects Column View Analyze Audt Tools tindos Help = =]
= |E|e| ¥ [o=(m] A [FP_roap” [ elE | =E= @l = ‘
Reterenced P el T = e
. o et in Pairs P sco S fiecnes
=53 Electical Constraint Set e et EaE FinlPin)  Seope DeltarTol o
EEE Signal Inteariy 4‘. —
= Timing System i
EE Routing E]__ 60600300
=i DURE_DDRA ADDR_GLOBAL Fei
=83 Net Lacat
EEE Signal Integrity Global
EE Timing 2:-1 al
. = EEF Routins Giovai
B witing
Constraint manager e =
EEH Min/Maw Propagation Dslays Lc
B3 Total Eteh Length Global
EE Differential Pair Global
E&F Relative Propagation Delay Global
EEE Custom Measurement Global
General Properties Globei
®-3 DRC n:-
Lo
E

All DriversiAll Re
All DriversiAll Re
All DriversiAll Re
All DriversiAll Re
All DriversiAll Receiv...

8|85|8|8|5|5|8|8|5|5/5|5|5/5/8|5/5/8/8|5/8/2/8/8/8|8

,_
2
H
g

[Global
[Giobat

IERES

Souree: Piokch Group BIUNE_DORD_ADOR_LOCAL

Card Netlist
ready

Build Allegro
components
library

placment

v

Technology

Back
annotation

DFA & DFM
!‘i'-r'

NETWORKS
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Back Annotation & Silk:

Silk & refdes should be back annotated to
design Concept HDL

Small areas of layout can be back annotated

All 0402 components were removed from silk
(hard to debug)

Netlist
fixing

Card Netlist ]

pr—-
[ ready

Build Allegro
components
library

v

placment

\

Technology

v

routing

DFA & DFM

fabrication
portfolio ready

Ethos

NETWORKS




Layout Flow with Alleg

DFM (Design For Manufacturing):

« All cards routing passed Valor manufacturing
tests (net-to-via proximity, etc...)

e Around 12,000 errors where discovered & fixed

DFA (Design For Assembly):

« All cards passed Valor assembly checking for
placement problems

« BGA keeps 2.5mm from all sides for possible
conflicts at work around

Netlist
fixing

—(

Card Netlist
ready

Build Allegro
components
library

v

placment

\

Technology

Etﬁos

Back
annotation

(- abrication
portfolio ready

NETWORKS
" -



| Layout Flow with AllCHS

Fabrication Portfolio Ready: —{ Caiii”d‘?t"“]
 All DFA, DFM, Thermal, Mechanics, Build Alegr3
Technology aspects tested and checked | nbrfrv
« Gerbers, ODB databases sent to PCB and e placr ol
assembly manufactures ¥
« Standard PCB (through VIA’s) delivered within iy

5 working days

e Laser 1-2,1-3 PCB (HDI technology) delivered
within 10-12 working days

Back
annotation

v

DFA & DFM

it

Ethos

NETWOREKS




Advantages:

 Team sharing and integration (at peak time up to 8 layout

designers worked together)

Possible Improvements:

» At final stages of layout ,large files were hard to manage
« Back annotation to Concept need to have better support of

Instantiations blocks

Design Project

vl |

Ethos

NETWOREKS
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FPGA Design with Incisivels

pynTE ' (Dynamic Traffic Engineering) FPGA :

e 10Ghbps full duplex SPI14.2 based interfaces

5 x DDRII @ 667Mbps interfaces

e 3X QDRI @ 250MHz

e 800 functional I/O’s %
e Equivalent of 4Mgates of ASIC -

e All components written in Ethos and Ethos-IP

« Verification under Linux RH enterprise 4.0 x64bit version

 Incisive Enterprise 5.8 edition | b
Ethos

NETWORKS
" -



Block Functional Specification :
« Functional specs were written for each block
» All blocks are part of TOP functional spec

HLD (High Level Design) Documents :

Verilog
coding

e HLD is written for each block o
* From HLD each team writes the LLD L
e debug
LLD (Low Level Design) Documents: Tip
. . . Block
 LLD is detailed down to logical gates before integration
code writing starts v

¥

« E-coding referring to block HLD only

"

Ethos

NETWORKS

" 3



lerprise
E_COding: Fulr-a:lcoggec
 E-code coded at Eclipse Open-source environment

High Level

e E-code is version controlled within SVN open source Design
tool |

« eRM methodology reduces coding time (interfaces, LowLev Low Level
chip level reuse)

modeling Design

Verilog

Hle Edit Navigate Search Project Run Window Help

[Eiv @ @ | Q| 2| g0 | | S Gl s Sy 2] = Coding
[@ dyn_top- tbv | [ ayruopscmctv [é) dynte_env.e xi\\lé m_refe |72 = 0|/[é dynte_top.e ‘E] pbt_packet.e !@ pbt_types.e ‘E] spi_te_drivere | [0 dyn_packet_meteri... 1% dyn_ing_pai = =
i L& 474/ CPU T/F Registers Definitions
get_objection_total(INIT_DONE); /.
while (n!=0) do { 45" define PAR_THRESH_REG_DAT REG  8'h0

it cycle; 50°define PAR_CNIRL REG DAT REG  8'hl
= get_objection_toral (INTT_DONE); 51define PAR_DROP_CNTR_STA_REG  8'h3

2 Debug /e

:4//]: ngress-Tnput Packet Format lelng

_rataltk

<o
57/ Foene-Lonirol-Slnck Felds debug
init_hw() 4E1k rise_dly_ev is only { 3.4 ﬂefme ING_PKT_D_HDR_H 127
war prof ilece; 60" define ING_PKI_D_HDR_L 26
TR et NS DN 61//008" define ING_PKT_P_LEN_H 95
2///000" define ING PKT_P_LEN L ES

if m_test_config.m_init_qdr { ).t
4define ING PKI_ING FLA_ID.L 112
1og¥SG “Initializing Metering ODR memory + dual token buckets of meter reference nodel”; “define ING_PKI_DPR_H 103 L
for each in m_dynte_ing ref.mmeter_re { “define ING_PKI_DFR_L 1 &
«init_bucket: n_start_cond 67//000" define ING_PKT_EGR_FLW_ID_H 6 =

g 68//000 define ING PKT_BGR_FIN_IDL 16
for each (prof) in m_dynte_ing vef.m meter_ref.n_profiles do { g
n_dynte_ing_ref.mmeter_ref. updite jwerer_qdx (prof);

= B Ingress Packet Descriptor Fomat I OP .
2

H 72/
if (TE — anm_mmctrl IR¢ 75" define TNG_PDESC_FION_ID_H 1s B IOCk

ot
integration

} else

"spi_mwe_ctrl! =

fLnp_spi_env.m_spi_tx_agent.m_calendar_len — m_test_confie.n_np_spi_rx_calendar_len;
f_np_spi_env.m_spi_tx_agent.m_calendar_m = m_test_config.m np_spi_rx_calendar_m;
np_Spi_env.m_spi_vx_agent.m_calendar_len ~ n_test_confiz.nnp_spi_tx_calendar_len;
f_np_spi_env.m_spi_rx_agent.m_calendar_m = m_test_config.m np_spi_tx_calendar_m;
f_np_spi_env.m max_b_len = m_test_config.m np_spi_ax_b_len;

m_dune_spi_env.m_spi_tx_agent.n_calendar_len = n_test_confie. nLﬂuanmecalcndar len;
m_dune_spi_env.m_spi_tx_agent.n_calendar_m = m_test_conf: te_spi_rx_calendar_m;
m_dune_spi_env.m_spi_rx_agent.n_calendar_len = m_test_confi m_ﬂune_spx_n_calmdu len;
m_dune_spi_env.m_spi_1x_agent.n_calendar_m = m_test_confie. "LlimLspL()LculendurJu.
m_dune_spi_env.m max_b_len = n_test_config.m_dune_spi_max_b_len:

|| Eclipse
43 define CPU_CHANNEL ADDR 8hEf \enV|r0n ment ;
Gor D Support e-language

8'hfc

2 _m s color coding th
1007} Resereed Tgress-rlow 1's O S

102 define GUDGFOCILES)  18hEEEE

“define EXPDS_ING FIOW_TD RSV 16'hfffe E
et e S e | n 'E'K 5
& n NETW

[*]

J

any,
wait drst_fall 917/ S1 channel Flow designations
@

77 [+

| wiitabie | Insent 95:27

‘ @ wedoct 24, 433Pm Q

[ B yoav.guili @cpu01 ~/FPGA/dynte| & Team Synchronizing - dyn_ing_p)

@ Applications




FPGA Design with Incisive

Debug: Func spec

Block

 E-code and V-code are prepared prior to debug phase
High Level
* Bugs are documented in Bugzilla Open-source tool Design
]
 Debug of each block includes coverage function L

Low Level Low Level
modeling Design

Specman
environment

X - yoav.guil@cpu01:1001 - cpuol i =i
= Specman Elite ~ watch SlElx
Eile Edit ¥iew Jest Debug Tools User Help E8e 9 [Current. tino: sys tine = 14608751 =
@ EH20 B [ w{ B @ R gl[ 53] Global uatches (Thread ¥Z803¢. ol teccriver B354 tx driver) s i E dln Verllo
1, =pi_packet = PET spi_packet_s B17307: PBT spi_packet_s el -CO g
units spitx_ drwer u
fcpu_ if_secuence_driver . .
=3 drivers cpu_if _transact ion_driver-@884d4 — d
[14481000] NORMAL wr_ad_nop-ES828 Updats vr-_ad_na-GB805, addrass: OrO0000S7F, data: Oxll OXBF Oxdb 063 B (e v N MILLY M COdIng (610) Ing
[14d51000] NORMAL NP_SPT vr_sd_reg_file-G66 Update NP_SPT wr_zd_reg file-GH669. address: OxO000007F, data: Oxlh OxBf Oxdb Ox68 iR CNULL) s
FLGA21000] NOMAL  NPCSPT T CODTERGL or- - res-88740 Write to Fddr 0x0000097F: NP_SPI_TH_COUNTERSL vr_sd_reg-B5740 in NP_SPI vr_ad_rez_file-BOEG9. data is e =
0x00000000
o 14608751 Stopped by 1. broak on Line 132 in Gepi tx driver B ':D'“”D"fmr&bgard OxFFaTel3e
(stareed) Spechan duning bestl)
14605751 : Gereration packet # L. address = Oxfd 5 i) TR
spi_packet .as_a(PBT spi_packet s).n_pbt_packst = pbt_packet_s-817305: pbt_packet_s of unit: spi_tx_ driver_u oo I
eve_util_seouence = +
o Iparent_sesuence {MULL) o Z’ZZ?TEU""”‘ A DebuQ le
1 Istripe_infor SHLLy 3 _iF_rane T lelng
Burs_cannan_scorehoard »
L, o ST ; /PBTdm o pecketi  pbt packot s-817305
3 n_tine_staup: F— DxedaRh 0 3. packed | bates = (234 itews, e
ot_packe! S 05 a7 50" 60 5F £¢ 00 0
a dune_header_s-E17306 30 9d b0 d1 1 bd 39 00 2
i n Fauload' {225 dtehe ) o2 2d de 27 3e 11 a2 29 16 »
3 In_fes: OxOO0DFFFF e b b3 3 bd 15 62 76 Za
I m_is_control: 13 ca 36 72 )
g 10 £9 5 b 440
o 20 36 23 3 48
= " N £2 37 8e & 5
1L | ponadr Eile Edit Vie Breskpoint Hetch R Steck Iools fele o
i 8e ad cZ 53
@[ [EE[B@E”%E@ 5 95 B a1
4 95 Ba di
ecnan > = bd =1 70 95
e tli i | &5[ [3 1= 62 54 70 12 TOP
e 16 ce 12
8, [ T shot
. else 00 28 o5 Sh
1ogERRIR “urknown packet kind”z 1e B 65 43 OC
3 94 ed £3 22
fcee] bt i (packing Jhigh, spi_packet. st 1 i
Tl s e pi : ist has 234 elenents)
P integration
acked_butes,add0(0): I
3 F Ox0
ragload = pack{pack ing. Lospacked_butes): 117 dtens, hex): N
enpty bytes = ood(p_len).as_atuint): 5208 o700 00FF FRO0 0 N i
pauload = payloed. FavensiOF E 509 b0d1 clbd 3900 la N i
i umseon == L L 7 IF the last conbrol uord wes EOF ) cenerate simle SO control uord G22d de27 Jell 2240 = —
JF m_token_bucket,m_is_active £ // rate controller => col dits in token b aebf b33b bd13 6276 W12 -
o Boginnane of acier uatt Far. TPeuHII BRG] LENesPT \DVTES] Muu[mr.s] e U’\e 1st bour: OBdc 8302 13ca %672 16
while n_token bucket .n_hits av < {n_burst_lenwSPI_NEYTES_MULT+n_token_buc e e nbits_av ¢ 59c1 abfo 10F9 che .20
SFI_DATA_WINTH+IFG_E*8 ca dPec 9ala 2036 2336 ‘2d [ -
/¢ while waiting for credits generate & drive Ldl:. sontrol wor F237 Bed2 Zlec labb .28 -
burst = uait_for_creditsiburst): 5e9h 00s2 610b 0539 32 o H
3 acket inspection .
if 1 0 f 8845 5fdl 229c Zdbe 240
n_token_bucket .n_tx_start_time = sus.tine: 6495 Sadl bdoe Fldo 144
% 3: bdal 7095 1779 226s ~a8 / ¢
| [excarivero [1acosze 5T Active ¢
___Debug runtime with
| NETWORKS

Specman | Console -
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FPGA Design with Incisive

Debug:

* Integrated environment of ncVerilog & Specman
helps reduce simulations cycles

» Full chip logical simulation run for 8 hours

Waveform Lz

ssssss

g v« smux/aar B

| soarch tanes: [Signa1 ~ Ef S ¢

| Ssareh Tanes: value =|| 28

08,501ps + 1

|R Tiven v =[15,802,500 ~[es ¥ Ma{ ﬁ!,“l]vm [m}r b [73[ 230 15, &
X e

+=15,802,500ps

R 12 fel 0 3 i I A

1 ®‘ 2 ohjests sslected

& Applications Actions < @ @& 8\ Mo [Tedlpse | M RegressionRCM = |3 yoav.9vii{ @ Design a7 Specman [FE Console - [ B Wavefom | watch [Debug /| B Source BrB wavefom| @) Wed Oct24, 4:35PM Q

Block
Func spec

High Level
Design

v v

Low Level Low Level
modeling Design
E-coding Verilog
coding coding
Debug /e Debul: | Verilog
fixing [ xing
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TOP
Block
integration
SimVision
nvironment wave
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FPGA Design with Incisive

Advantages:

* Bugs found by verification reduce the lab debug cycle
 eRM writing methodology reduce coding time

« VR_AD of CPU (great model !!) reduced time and coding of
CPU interface (register and memory model package)

* |E enable excellent team work methodology

Possible Improvements: 4;

 Integration of IE tools will reduce time at simulation stage
 Support of IC (DDR, QDR etc..) models to improve S|mulat|on 2

time b

Ethos
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character, sentiment, the
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