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The project: DAQ for EUDET JRA1 Beam Telescope

Beam Telescope with 6 planes of Mimosa 26 sensor EUDET JRA1 Beam Telescope

EUDET - European project FP6
» Detector R&D toward ILC

> Beam Telescope = 6 planes of Mimosa 26
» Mimosa 26 = 576 lines x 1152 columns — Pixel pitch 18,4 pm
» On chip
k- Discriminators 2 Digital output
B Zero suppression logic - Data flow reduction
» Telescope resolution ~ 2 pm — Integration time 115,2 ps

> 8680 frames / s > 8680 events / s

> Requirements from DAQ point of view

> Data stream 20 MB/s / Plane
Mimosa 26

* 576 lines x 1152 columns

- 120 MB/s for the Telescope

» Zero dead time readout

" Pixel pitch 18,4 pm » Two serial data links @ 80 MHz / Plane

* Columns // readout

L Module with one Mimosa 26 - 12 serial links @ 80 MHz for the Telescope
* One discriminator / column

* Integrated zero suppression logic

* Integration time 115,2 us € > 8680 frames / s
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The DAQ: Acquisition board development or try to use COTS

For Telescope demonstrator --> EUDRB board

» Developed by collaboration for analogue Telescope ( Mimotel )
» VME — 4 inputs 12 bits @ 20 MHz — Zero suppression
I Upgrade of board for digital Telescope (Mimosa 26)
— 2 digital links 80MHz / board
Ik Requires 6 EUDRB boards + 2 VME crates
Ik Well suited for telescope demonstrator

= Not the best solution to duplicate & distribute telescope DAQ
» Boards production & testing — Repair boards

* Zero dead time acquisition difficult to reach

For Telescope copies

> Development done by IPHC in collaboration with NI
» Based on NI Flex RIO board
» Requires one single board in a PXIe crate

» Main advantages
» Focus on FW & SW development 2> Few HW tasks
» No board production & testing
» No need to repair boards = Done by NI

. » System cost €= EUDRB system ... may be less
IPHC-NI DAQ : 1 x Flex RIO board in PXI Express crate
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> The DAQ: Proposal based on FlexRIO

Ethernet link
6 x Mimosa 26 1 Gb/s > ~100 MB/s EUDET JRA1 SW
........... o] Clock out 80 MH ~ Run ctrl & Monitoring
Synchro
2 Data links / Mi26 PXIe Crate
Xilinx  PXI or PXI Express
Virtex5 FPGA Interface .
2 :
1
g i : .
: = :
[ ] .
'n  ep— -
[ ] .
- " - :
‘Module Interface  Onpoard DRAM : E
- PXIe Link x 4 ¥ 4 x 200 MB/s :
E lllllllllllllllllllllllllllllllllllllllllllllll I: llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll ‘E
= i
2 .
=
= LVDS front end Flex RIO board g CPU PXIe / MXI interface
S PXI 6585 PXIe 7962R = PXIe 8130 NI 8262
.
L3 r r Ld (3 Ld .
Start Firmware (désérialisation) =
| |

‘IIIIIIIIIIIIIIIII>

Data bandwidth from board to disk
- we need 120 MB/s

RAID Disk -3 TB
HDD 8264
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PXI

Observé 120 MB/s. (PXI) - 750 MB/s. (PXle) -’
NI FlexRIO Adapter Module NI FlexRIO FPGA Module

PXI Platform
- 3 DSP-focused Virtex-5 SX50T FPGAmm, direct access to
% B FPGA I/O resources
594 KB embedded block RAM
66 differential pairs or 132 single ended
Two global clock inputs
16 DMA channels for high-speed data streaming at more than

800 MB/s .
FPGA LX85 Virtex-5
; = Peer-to-peer data streaming to and from other FPGA modules rex

and select NI modular instruments DRAM DDR2 128 Mo
Adapter module is required for I/O
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*|O Module

(o7

Code Embarqué
Bl (désérialisation) ==

Mémoire 128 MB DRAM DDR2

flFalse ~pf =
r - H
Donnees serie _ Vers FIFO interne T S DRAMBark LiRead B
(2 links at 80 MHz.) deser_16_channels. i WTroe <P B 257 DRAM Bank 1{Read_Data_Upper§)
!',EL_ ] ] Bans BRAM Bank l'gRead_Data_Lowerh;Il:a
|]|:| e target_fifo_to_dram.vi Bt target FIFO 64 1B ©
] . Wirite I
Tri krigger. vi -.\-;.-t " Element |[,'5mu DRAM Bark DiRead™
ri er p— E—b Timeout A
o 99 EE"* merge 5"‘" Timed Out?
—
2 = vers PC
= (DMA)
Trug ™
wb dma_FIFO_u3z 4Ib °
. . . . . . Wiftite
» Maximum data stream length is 1140 W16 ( word of 16 bits ) — 570 W16 on each link ( D00, D01 ) b Element
01 234 58 7 80 10111213 14 16 | FrequenoyeLkn = B MHz (clkrate = 1) ‘ E_* _TimEDUt
T Dualchannel =1 | Timed Quk? H
0 < Data lengthd <570
0 < Data length1 <570
t.:LKl:v-:l—II—IUUUI—IUI—II—II—IUUUI—IUI—I AL
ﬂ o ™
MKD et
1 1 0 1 i datalength®
D00 = Header0[15:0] Framecpt{15:0] Data lengthD StatusLine[15:0] State{15:0] State,[15:0] >- --------- < ............... Trailer 0{15:0]
DO1 — Header![15:0] Framecpt{31:16] Datalength1 State[150] Sm=em=m-aa-aeas < StatusLinl 160 Smemameamae= . Trailer 1[15:0]
N P — t] 1 j datalength1
[15:0] in this diagram means 16 consecutive bits ‘

21/06/10 Journées VLSI (22 / 24 Juin 2010) 7



%m

iii) Transfert v

ers la

mémoire DRAM

deser_16_channels. vi

iv) Gestion
du trigger

— '% deserialization de 16
voies

Nt -El '.l-l'\- :.-H-' {':.

v) Transfert DRAM vers PCA (DMA)

~—

Selectl

| vi) estimation en
ligne du temps mort

Code Embarqué (ii) (désérialisation)

data_in

i) deserialization
d'une voie
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B Lab¥IEW FPGA Compile Server 2009 [_ ]|

lhﬂ — Compile Stk
e n e r a l O n u l S e a m T X ) Server Service 1D Client Service ID Start Time
|s [First_pro~a8_FP@aTarg~A7_Figth_U3~F6_qaFthgpinGE [16/03/2010 18:55:54

Client Mame Status Last Update Time
Jsbavsit.in2ea.fr [compiling [1ei0aiz010 185637
Detals
k> Generating Intermediate Files - O I T T T mmm——— El

Bl PumalSTop.uck - W [analyzing hierarchy for entity <MiFpgaAG_CaseStructure0i000031 Case0000001 > in fbrary <work> (architecture <vhdl_labview ).

Eichier Edition  aFFichag| | [2naly2ng hisrarchy for entity <HFpgasG_CaseStructuredd0nN31Caseni0000n2 > inlibrary <works (architecture <vhd latwiers>).

N e S P O | ml uI él @kl (analyzing hisrarchy for entity <MFpganG_CaseStructure00000031 Case00000003 > in lbrary <works (architecture <vhe_labview:).

This may kake a Few minutes. .. Analyzing hisrarchry For entity <MFpgasG_CaseStructured0000031 Cass00000004 > in library <works (architecture <vhd|_labisw ).

(o0

BWET “allasc@pio (%}

Stage 4 of 7 BIET CaHasedpio_a(nrt (nalyzing hisrarchy for entity <MFpganG_CaseStruckure00000031 Case00000005 > in lbrary <works (architecture <vhdl_labvisw=),

FEFEFEFFFEFEFFFFFEFEFFER

L i mimiag mankesiaba || [Analvaing bierarchy for entity <NFpganG_CaseStructure00000031 Case00000006:> n lbrary <work> farchitecture <vhdl_labizn>). :I

Device Utilization Summary: ing di
Y Processing diagrams PRI MEreglepin: TinduEn
o — ANENNNNANNNNNNNNNANNANANNN NN NRNRN] | swmr vesicleanepgs" mn Configure. e Foming.

FIIsESEEC IS PaiclklDFRT

Selected Device : Total gonly eonabeain Ehe aucp Compile List,.. Stop Compile Stop Server Help |

Tared_ir
TIMESEEC T3_RiaClkid — B

5v1x85ff676-1

gassine sew Eimespaca fnar ses wa-eiarsa to Eme o cresk.
PRIty the i L o et R T e
e T T e D L LA, i 20 na wzcn 3me

Number of BUFGs 6outof 32 18% ,mgJ;’:‘:“.f:::z‘m:’;“_“ﬁmn:“‘ eIl i e neamciknivinn o2 ook sows

Number of BUFGCTRLs 1 out of 32 3% TR T b ki 0B = EENTOE I o awehREAN80" P_NcawoliZ00 BHASE 1.25 as HIGH 504,

Number of BUFIOs 4 out of 56 7% EET csracolipiat Dmmr o stacelipie I

T Timsine T2 bracciupTa - FERIAD "SLacflkpiat
Number of DCIRESETs loutof1  100% T e e sereat o wees
Number of FIFO36_72_EXPs 2 out of 96 2% e P e
Number of FIFO36_EXPs 2 out of 96 2% :);; ;;m;ég:::g:‘f;ud g;;gé:h; T M4 na ALID 1.4 5o EIPORE wEEaClkpia”s
Number of IDELAYCTRLs 3 out of 16 18% R e I SEEELny I¥MpARug YRTTR 13 e EEPARE MMiEscikpiat
Number of LOCed IDELAYCTRLs 3 out of 3 100% ¥ET TmIona_an [LLEEI [ Puma15Top.vhd - Bloc-notes [Co[<]
VBT T ame_an cepepy . Fichier Ediion Formst Affichage 2
o MWET “mIawE an TeEaELA [ Author: Ryan Brown
Number of ILOGICs 103 out of 560 18% MET eIomamsel_an - gg;gﬂ:anDzzg%E;:zggga 1.5

[ I—T

Number of LOCed ILOGICs 4 outof 103 3%

Lt hE-" S et S dBie e 0 BERM () 2007 copyright national Instruments carporation

- e -- a1l rights Reserved
-- Wational Instruments Internal Information

Number of External IOBs 328 out of 440 74%
Number of LOCed I0Bs 328 out of 328 100%

—— Purpose: Top level vHoL file for dwite based Puma 1.5 Lv FPGA Target.

Number of IODELAYs 94 out of 560 16% =
Number of LOCed IODELAYs 4 out of 94 4% ] Tibrary Jeee;

i - use jeee.std 1ng1c_1164 a'ﬂ
H s : , use feee.numeric_std.al

Number of External IPADs 6 outof 442 1% e [ ] o e Lbrany varki st
Number of LOCed IPADs 6outof 6 100% w

entity PumaliTop is
port ¢

—- Mite Interface .
Number of OLOGICs 168 out of 560 30% i miteclepln iin greae il
Number of PLL_ADVS loutof 6 16% = ' : mIoAddr :in std_logic_vector(2l downto 0J;
Number of RAMB18X2s 3outof 96 3% L5 Oy o 1P st syvmerer (st sownro 63 -

in st '\og'lc,

Number of RAMB36SDP_EXPs 4 outof 96 4% i i Mioheaty G eor  Sedlegial

in std_logic;

Number of STARTUPs loutof1  100% Pl P : mIoward_n std_Jogic;
Number of SYSMONs loutof 1  100% [ —— R — S S

Number of Slice Registers 11273 out of 51840 21% ' miocsien :oour  std Jogic
Number used as Flip Flops 11273 - ) - e

i aloIntQ @ out std_Jogic;
Number used as Latches 0 = aToIntl Dout  std_logic:
—— — ken 4 a1 3 d a
Number used as LatchThrus 0 miomaAckn L bh SbledloVectn(E doe o3
mIobtack_n @ oout std_logic;

Number of Slice LUTS 6005 out of 51840 11% B A I S KL
Number of Slice LUT-Flip Flop pairs 13001 out of 51840 25% < | P
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__.__.._..._q

i conf' iguration du

E tigth_U3Z (Hast).vi Front Pamcl on First_project vprol,/ My Camputer
Ble Edt Mew Project Opestes Took Window Help
9@|1nm&mm (2] (25 ]
- N T T T
VBN Py B B

SLarts its FPGA vi and asks for a given amount of data; then, (]
.m'mmlmmm.nmmmﬂ:u'm I
analysis: for each d: cket, it can save the packet (header) dong

wath the data.

The FPGA vi writes a + 1 counter (8 40 MHz.) value to the lower upger 32 |
hbits positions of a DRAM. Then it transfers its contents to the FIFOD DMA, The |
Mh-u:;-m as two blodks of FIFD DRAMS n series. DRAMO transfers

The "Choix’ controls selects whether to ‘memory positions (Choix="0",
twao 32 bits Mﬂ!—-mund—mptﬂuu: ﬂlﬂﬂhﬂﬂ}. I
The Filter' control out the leftmost 32 bits, so that only the rightmost 32

hits are available.
“Smm data’ saves the readout data to disk o
l'll [& I "] -u-:-wl--u o (= R = E -l

— — “Chote off checks data validity assuming that data INCreases as an + 2 Counter,
“Chole” on data validity assumang that data moreases as an + 1 counter; =
for this, the Filter' checking will be
wrorg !

‘] E]' = o MR
=3

P

Interface de

controle
coté PC
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1 e 11 :MATLAB script’

|-u-u:|.-|.¢. —hein

li. envoie des
parametres

B N T T e ) E
15 ] SRR
e et b oy et u| 1 d:
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Est-il possible d'aller encore plus loin ? ...
I_I_ HDL Interface Node

Il est possible de contourner le codage en LabView / FPGA User Defined CLIP

Socketed CLIP
IP Integration Node

* LabView FPGA ne fournis l'accés qu'a un certain nombre, limité, des
ressources matérielles dans le FPGA (inversion d'horloge ??) @

* Le codage en Labview simplifie le travail ... User-defined

* mais seulement SI on n'a pas d'expérience en codage HDL ! CLIP

ey ey . P . oy i ¢ T Adapter Module ! _9

* Possibilité d'avoir différents domaines d'horloge ? ! ! P : T 0

g @ ' User-defined [ LabVIEW [ CLIP Socket Adapter | = &

i CLIP || FPGAVI > ;| Module gg

Tatl > i i m

* Instanciation de DCM, SRL16, DSP48, etc. ? & ; Socketed | 0
B | ¢ T v T i
¢ Pré inté IP de chez Xilinx ? &9 ! DRAM 0 DRAM 1 :
révu pour intégrer e chez Xilinx ? & ! CLIP Socket | | CLIP Socket !
. . E Socketed Socketed E
* Permets 'utilisation de ressources FPGA 1/O @ ; CLIP CLIP '

*specifiques (IODELAY) ?

Fixed I/O

* Optimisation des ressources (vitesse, surface) ? (g

* Possibilité de réutiliser du code existant ? v
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HDL Interface Node > Ppermets décrire en VHDL des dizaines de lignes de code

! Fourth_hdl_up_counter {FPGA).¥i Block Diagram on First_project.lvproj/FPGA Target *

File Edit Wiew Project Operate Tools Window Help N
{E} i@ | 13pt Application Fonk |« ” :mvi e |t'§'lvi
| Tired Cuk? M Al [ e MOmEET R, |
B HDL Interface Node Properties
up ;%Enter %—u Parameters
: data ¥ Code
enable VI Debugaging Mame Direction  Type Length ;l
e rst External Files data out ugd -
E—’ reset_fa Execution Contral enable in TF
Simulation rst in TF
reset_tao in UGt
Category [ =]
Parameters
Code Libraties
wI Debugging library ieee; use ieee,skd_logic_1164,all; =l | i
External Files library izee; use ieee.numeric_std. all; i it
Execution Control Delzte
Simnulation — 4
enkity X
[up_counter s
generici j
ClockFrequency : Inkeger (= 40000000;
InSingleCycle : boolean = true
b =
end up_counter;
First_project. lvproj/FPGA Target il
X architecture implementation of up_counter is
= = = = = = [ ] = b signal data_tmp : unsigned{63 downto 0):={others=>'0"); =l
® La Ilmltatlon en nombre de |IgneS Vlent du falt d avolir a signal enable_tmp, rst_tmp : std_logic := "0 #
- ~ =3 |
rentrer le code dans le espace prévu a cet effet oean
Fron T
: beg =]
hd G U I I Tem p I ate La bVIeW / F PGA ;?F'gl{lpeset ="1"or rst_tmp = "0 then
ng mgug » '] . . t_:Iata_tmp <=unsilg|jed(reset_to),-
* Possibilité d'instancier au top niveau des composants it Y J
. - . end if;
fournis dans des fichiers externes vt clevent g \ck—'1/) ‘ i
! R V y -

* || faut fournir les signaux ‘clk’ et ‘aReset’ T T 1 4 ——
* Pas pratique pour développer des projets plus larges @@

21/06/10

Ok | Cancel | Help |
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User Defined CLIP )

—> Méthode privilégié pour la création de projets en VHDL e

Boolean std_logic
.Elm.":s,.a,p,,mE DIGITAL M= B ug and I8 std_logic_wector{? downto 0)
File Edit ©Options Euffers Tools WHOL Help Ul6e and I16 std_logic_wector{lS downto 0)
= g 2| CLIP XML Generator.vi U3z and 132 std_logic_wector{31 downto 0)
D B E x F B 9 § e ——.
- - ® Select the YHOL file that contains your CLIP's bop-level entity, Then choose a | ”
libra Iy leeeg)] Top-Lewvel WHOL File |DemoClipadder, vhd = | declaration name ko appear in the LabVIEW CLIP Wizard, ]
. . | Bl CLIP XML Generator.vi =] BT
use :!'eee st d—l Og 1 C—l 16 ] CLIP Declaration Mame |Dem:
use legg., numerlc_std = ’ “erify the contents of the CLIP XML,
XML File Path
iZ:\csantos\First_Project_19_04_2010\DemoClipAdder . xml =] & If the ¥ML is correct, click "Finish" bo write it ko the file path shown,
Select the Top-Lewvel Entity » If it is incorrect, click "Back” to return ko the previous pages and correct the
. . . democlipadder - 1 problemis].
entity DemoClipidder i: ;
XML File Conbent
p or t ( . | <#xml version="1,0" encoding="UTF-8" standalone="no" 7= _‘I
= l k ! l no= t d_'_ <CLIPDedaration Mame="DemoClipAdder" =
aRezet 1n =t d_ J <Format¥ersion:=1,0 <jFormatVersion:
s . - <HDLMame >DemolipAdder </HDLMame =
reset ©oin etd_ ] <ImplementationList >
. : 1 <Path=DemaClipAdder. vhd <fPath>
ena b l = ©in st d_ 9 <JImplementationList = i 1] M=
reso t t o . l n = t d 1 <Interfacelist/=| L]

ICLIPDeclarations Component-Level IPYreset
Component-Level IP\enable B||

Component-Level IPreset_ta I3'|| i~

data © out std_logic,
end DemoClipidder;

-

gnal data tmp ;. uns

TFTRTF

ecture rtl of Der =

Ly o

Cancel << Back ext = | Finish
PL {clk. aReset. reset) <InterfaceList:>
b <Interface IMName= >
egln <«InterfaceType:LabVIEW<« InterfaceTvyvpe>
if (aResget = or reset = )] then
data_tmp <= unsigned(reset_to); <Signallist>
1sif (elk! d eclk = ) then <Signal Name= g s
elsift (c and ¢ <HDLMame > c 1k < HOLName >
if (enable = ) then <DataType>
data_tmp <= data_tmp + 1; <Boolean >
F < DataType:>
enq if; <Direction>ToCLIP«< Direction>
end 1if; <ZignalTyperclock<« 2ignalTvpe>
end process . <FregInHert=>

+

Avantages par rapport a LV /. FPGA:

- Exécution-ducode dans:des multiples:domaines d'horloge o
* Possibilité d'inclure des contraintes dans la compilation

* Permets de communiquer directement avec.pins d'entrée / sortie

< Direction>
s SignalTvypes
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T3 PP Tavget Progenties

User Defined CLIP iy ’

T-:p- Lr.'lll:h:l:

- Intégration via l'interface - mmmn
LV /FPGA

Cenchtiard Cizsb b Symibels

CampeneiLawl P

Mrechyaydon Hamer
¥

Camganent- Ll [F Rl Pyt
CilfserhadesienDe o g ed sovl

|8
0
]

.(J- I
Give this CLIP instance a
unique name

|CLIP Instantiation of Discrete Cosine Transform (DCT)|

Biscrete Cosine Tramsfarm

MU Destrebe Cosime Troceformlaftesst
fy Feur Ed(l_f::ﬂl':-:\vi-_m_'l'rn’rdoﬂl-'ﬁﬁ!ﬂlr-'fd
bo o Dwcrete Comne TranslormiDistain
BP9 Cescrebe Codine TrarafovmiCistalut 5
PR Cepcrete Cosne DranaformiDatalutvs

[DMA Stream From Host ®Discrete Cosine Transform #=DMA Back to Host|

2

& project bxplorer - L¥-FpGA L ocT).L.. [ [0 BT

Ble ER Yew Bopct Qpeate ook Wndow bep |
lhaaxhox||sriE- .

ltemﬁlﬁggl

T

;

= ki, Project: LV-FPGA CLIP (DCT) bvproj
= H My Compiter
T-—J Subils
., DCT Host.vi
i [B] FPGA Target (RIOO, PXI-7831R)
=3 E FPiA Target 3{RI00, PCI-TE31R)

5 (oo

BB 40 MHz Onboard Clock
imi DCT Test.i
il ToFPGA

- B sReset
il‘-lr Diatalnial
- ?-_ Dataln
- B Datalut
- B, DataCutyal

B, Debughov
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Socketed CLIP (i) > Interface HDL avec périphériques externes

* Code HDL fournis par NI: passerelle pcb — vi LabView

Fortement couplé avec l'interface LV / FPGA

Liste de signaux / fonctionnalité fournie non modifiable

Possibilité de rajouter des signaux (données) coté vi LV & custom netlist
MIG Xilinx sous forme de fichier .ngc et enveloppe VHDL

e
! Project Explorer - First_project.lvproj * F P G A

Socketed CLIP

file Edt ¥iew Project Operate Tools Window Help

REE IR D) (N“I EH|R-# .|“ >|“ User-defined Socketed

o e | cup cLp
- ), Seventh_UL6_pattem (Host) vi d LabVIEW FPGA VI
w, Seventh U16_2 (Hosthvi .
- ), Eicth_U32_no_seitch {Host).v User-defined R /O
[ Test RAM_speed (Host) vi CLIP | v FPGA

-l testz.atl
[ testdct
-l deserisation.vi

*HDL
+ Soft processors
« Xilinx IP cores

=] g FPGA Target (RIO1, PRI-7953R) : :
B[ 10Module Status User-defined
B cLIP
3 J
E

Folders X | Mame + | Siee | Type | Date Modified |

Clock Selections

¥ Enable 10 Moddle

Poui o | [21FlexRI0_FIFO1265t_DRAMTypeB_viDD.ucf K8 UCFFie 10/12/2009 10:38
Detals 10 Modules: &S Brors &) FlexRI_FIFO1288k_DRANType8_v100.vhd Z5KB VHDFie 10/12/2009 10:39
i: f Ceantos: csankos_model = Companent Level 1P ©) Example Finder | FlexRIO_FIFO128Bit_DRAMTypeB_vi00. x| SKE §MLDocument  10/12/2000 10;39
National Instruments: HI 5781 & B Flexkio_Fifat 286it_tnputfifa_vion.nge 138KE NGC File 10/12/2009 10:39
e s 7 o ExterndCompierSupport !
analinit 2 55 Feld = FlesRio_FiFa1 268it_OutputFio_v100.nge 41KB NGCFlle 10/12/2009 10:38
ml . t bIS Z(FF Mational Instruments: ML 6585 [# =5 FieldPaint:
£ TR B (2 Fexri0
- 2 =] [ External Memary
I 5 .
= bis_ 4 {FF Fl %) FIFOS4BL DRAMTypai
El 5 FIFO1288t-DRAMTypes
100
i: [5) RandomAccesse4Bit-DRAMTyped
= [ Randoméccess1 268it-DRAMTypeS
- wl Third Bl 1n = 5 £ 10 Hodues
Companent Level IP Path &) csantes
Ci\Program Files ational InstrumentstSharediFlexRICNO Modulestil 8551 NIESE1Porti L, 0.0 = szt
HiESE1Part.xmi =
NI 881 L
Details El () nresss

10 Module Description: | 1) NI6SESChanng
This module provides a 100 MHz single-snded digital interface to FlexRIO products, It exposes 48 E (5 M6S8SConnestar
lgenetal-purpose 10 lines, 6 PFL pins, and external clock inputjoutput signals. The 1jO voltage is i

selectable between 1.6 ¥, 2.5 %, 3.3 , and an external supply. E1o00

1) NIBSASConnectorDOR.
(Component Level IP Description:

This s a simple port-hased CLIP for the NI 6581 adapter madule. Tt has six 8-bit ports, eight PFI lines, (&) [ 10 Modules Test
two clock inputs, bwo dock outputs, and allows for individual cock output inversion, 3 Helpasst
|| I =

1) LabVIEW Broker

(555 | RAMTEWS Tk e e

ok | cance | vep | K1} T |>|j
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Socketed CLIP qii)

> Instantiation de ressources VirteX Viro reurs msr

* DCM, PLL, DSP48, IODELAY ...
* BUFGCE, BUFG ...

& emacs@PXIE_DIGITAL
Fle Edt Options Buffers Toos VHDL Help

OEExHBY YRR XT

BITSLIF => . -- 1-bit Bitslip enable input

CE1 => s —— 1-pbit clock enable input

CE2 = . -- 1-bit clock enable input

CLE =» clk_in, —— 1-bit master clock input

CLER =» clk_in_n, —— clk input for DATA_RATE=DLDR
CLEDIV => . -- 1-hit divided clock input

1] =y gerial_data_in, —— connects to IODELAY or input b
OCLE => s -- 1-hit fast output clock input
R3T => aResetSl, -- 1-bit asynchronous reset input
SHIFTINL =» ) —— 1-hit casgcade Master/Slave inp
SHIFTINZ =» —— 1-bit cascade MastersSlave inp

™

ISERDES_NCDELAY_ingt2
generic map (
—- TRUE-FALSE to enable bitslip controllpr,
BIIoLIT ENADLE =3 troe,
-- Specify data rate of "DLR" or "SIR"
DATA_RATE =

ISERDES_NODELAY

must be "FALSE" in inte

& cmacs@PXIE DIGITAL 1H[=] &3
File  Edit  Opfions  Buffers Tools YHOL Help
DEH*xEB s saBREXT
[
TBUFG
port map (I =» CLKIMN_IN,
0 =y CLKIN_IBUFG]):
CLKO0_BUFG_INST BUFGCE
port map ( =» CLKO_BUF,
=> aGpioEn,
=> CLKFE_IN):
CLK180_BUFG_INST BUFG
port map (I =» CLK180_BUF,

0 => CLK180_0UT):

DCM_ADY_INST DCM_ADY
generic map( =>
=» 2.0, b

CLKEX _DIVIDE =» 1,
CLKFX MULTIFLY => 4,
CLKIN_DIVIDE_BY 2 =» false,
CLKIN_PERICD =» 12.500,
CLKCUT_PHASE SHIFT =>
DCM_AUTOCALIBRATION  =»> true.

DCM_PERFORMANCE _MODE =
DESKEW_ADJUST =» .
DES_FREQUENCY MODE s B

clock_dcm.vhd (WVHD

—-- Specify data width
-— NETWORKING SDE: 2, 3. 4. 5, 6, 7. § !
DDR 4

DDR 4. 6, 8, 10
-- MEMCRY SDR N/&
DATA_WIDTH = 8,
-- Use model - "MEMORY" or "NETWORKING"

INTERFACE_TYPE => .

—-- Define number or clock enables to an integer of 1 or 2

NUM_CE = 1,
--Set SERDES mode to "MASTER" or "SLAVE"
SERDES_MODE => ]

port map [
01 = open, —— 1-bit registered SERDES output
02 =» open, —- 1-hit registered SERDES output
03 = open, —— 1-bit registered SERDES output
04 => open, —— 1-hit registered SERDES output
05 =» parallel_data_out(6), -- 1-bit registered SERDES output
06 =» parallel_data_out(7),

—- 1-hit registered SERDES output
4 ) )

Bt dma_FIFO_usz_1 Jik D
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1P Integratign Node * Gadget pratique a télécharger sur
4 . ..y http.://decibel.ni.com/content/docs/DOC-5907
> Outil d'importation des IP généres

par Xilinx Coregen (fichiers .xco) -« Donne accés a toutes les IP fournies par Xilinx
(Core Generator)

1) Générer les fichiers .xco, .vhd, etc. 2) Importer ces fichiers a I'aide du node

“J FIR Compiler & aw Integration Mode Properties {Page 1 of 4) P Bll:":k
iCRE i
logiC 7 FIR Compiler w40 Name and Simulation Maodel
Y s Component Name |FIR_Block IP Name
400 Load Filkter Cosflicients [COE File]
The initial filter coefficients can be specified by using a COE file. This will be passed to the core as a Memony = .
Intiaiisation Fil MIFL FIR_Blod 73 1p Integration Node Properties {Page 4 of 4)
0
Loefficients Fi D:/proiects/NIFI App Note/Filter. coe
IP Source 1P Terminals
Number of Coefficient Sets il FRange: 1..256
o0-| Numbe of Cosfficierts (per set): 55 TR 5 v
Terminals Terminal Order
Filter S pecification " N
o Tp — = Direrction Data Type Hide? Default Yalue [A] Tty
40— Fate Change T : sclr I Boolean Mo MiA P
= Change Type nieger S
e Ir Boalean Mo [A1F | P —— |
Interpolation R ate Value : 1 FRange: 1.1
nd M Boolean Mo MiA e
20— ecimation Rate Value ange:
Decimstion Rae Velus: [1 Rangec 1.1 rfd ouT Boolean Mo 311
Zera Pack Factor i Range: 1.1 ( har| Eoolean Mo A Terminal Properties
o Number of Channels: 1 Fange: 1.64 FxPeti-16,1>  No P Data type
Tequency Specification Generat FxP<+/-38,7> Mo M Fixzed-paint encoding
Input S ampling Frequency : |2 Range: 0.000001. 550.0 MHz ®
= === Signed
4 Xiling CORE Generator - No Project f
Ee Yew Hep © Unsigned
[ 0] & £ | 2] | core Generator Hep K2 Integer word length
E':t' P Catslog 8 x Al ® w4 Input Dats dIk ) © w# CutpUE Data 4B ) 7 [
5| Wewby Function. | view by ame | ISP FIR Compiler @ Read Vrite
S| e /| verson [staus logiC= Show Project Element W Elernent ; 3 ;
2t ‘Automotive & Industrial E Timeout Timeout [IHide this terminal
— = Timed Out? C Timed Cut? [
_ BaselP N =
15 = s There is no project open. Default value (Hex)
: |7 Basic Elements
| @ |77 Communication & Networking You may browse the IP Catalog but you will not be able to generate any cores until you open or create [V] o
2 |7 Debug & verffication aproject. [ )]
iigial Signal Processing —_—
@, EBuiding Blocks. Information Finish Can
£ Filt
% i Core type: FIR Compier (3| - ;
- CIC Compiler 2.0 Productlil L on: de unnecessary kerminals with default values or reorder [ ]
- A FIR Ce il 5.0 Prod
oo " | Core Summary:  The i FIR Compiler LogicORE is a moduls For generation of high speed), compact fikter \h
. implementtions that can be configured to implement many diferert fikering Functions. The core is
Transforms Fully synchronous, le clock, and s highly to control
7 Trig Functions the fier type, data and cosfficient wickhs, Ehe number of fier taps, the number of channels, ekc. |
WaveForm Synthesis Mukirate operation is supported. The implementation method can be specifed by the user with 2 v
| FPGA Features and Design choice of Multiply-Accumulate or Distributed Arithmetic architectures, The core is defivered thraugh p (WEEES
7 Math Functions the xilinx CORE Gener ator System and integr ates seamlessly with the i design fiow FIR. Block [»]
|7 Memories & Storage Elements sclr
3upported Pamilies 1
|7 Standard Bus Tnterfaces {}supported Familes e Back ] [ Firish ] [ Cancel ] [ Help ]
| viden & Image Processing ]
) n
Actions rFd g
e ST ] din rd D
Cansole ax == din dout
diouk
Welcome to Kilin: CORE Generator.
Help system initialized.
<| | »
Search IP Catalog: Clear Search Cansole Find Save | Clear
™ &P versions I Orly 1P compatible with chosen part._ Information [ 8y warnings | @ Errars .
| [Part; Unsst [Dasign Entry: Unset | )/ i
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Efficiency vs Threshold

100+
L -\ B%\i!'
99
Conclusions T o ®
= L
[ & ] L
g 97_
5 L N
. . E C ?
Avantages dans I'approche LabView / FPGA 96 . MIMOSA 26 HR-15 (chip26) with PXI acé
E -iERe- MIMOS}:\ 26 standard (chip 25) with PXl acq
. Permet§ c}e se conAcePtrer sur .le firmware / software ‘ 95— e A 26 HRU1S (chip26) with PXie acq (fiex rio)
* Le matériel est prét a I'emploi — pas de test, bugs et autres problemes C , ;
R K . - . [ —=— MIMOSA 26 standard (chip 25) with PXle acq {flex rio)
* Systeme ouvert et flexible: facilement extensible et customisable 94l bt hid oo e bbb dh el

3 4 5 6 7 g 9 10 11 12

Pas limité a une seule application (rentabilit¢ de I'investissement): Thresold (/noise)

basé sur un FPGA Virtex V
Modules d'entrée / sortie échangeables
Systéme utilisé en faisceau de test au CERN avec des résultats satisfaisants

Il est possible de contourner le codage en LabView ? ... &

* Fort couplage entre le code et la GUI de développement / LabView FPGA [:}
* NI fournis les instruments de base pour intégrer du code VHDL X
* Il es possible d'aller au dela et customiser le projet ... jusqu'a un certain point

QueStIOIlS ‘? * Pas d'acces aux options d'un projet ISE / Xilinx
* Pas de connections JTAG — pas de Chipscope (débogage matériel) G
Q Cayetano Santos * NI rajoute une couche supplémentaire ... dommage

cayetano.santos@iphc.cnrs.fr
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