
FTK  Update
 Paola for the FTK Italian collaboration

 
(Bologna-Frascati-Milano-Pavia-Pisa)

 Approved by TDAQ in april
 

–
 

next: approval by ATLAS

 Ongoing activity: AMchip, AMboard, TSP, Simulation



 
Next future: mezzanine for 2-D clustering, Vertical Slice, 

Services



 
July 7, 10 am room 250 –

 
presentation to the electronic 

group 



180 nm

90 nm

Germany: collaborate on 
65 nm or even 45 nm?  

TODAY
L.Sartori (FE)
M.Beretta (LNF)
E. Bossini (PI)
F. Crescioli (PI)
I. Sacco (PI)
TEST
A. Lanza (PV)



FERMILAB -
 

tomorrow

We are  defining a collaboration Italy-USA for DOE application to
Generic R&D funds  (ATLAS FTK

 
-

 
Fermilab CMS, both interested)
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Discussion with CERN started
on POWER and COOLING

Board Power consumption:
230 W @ 1,8 V today 
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→
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-
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Whatever is the power of the AM we can build,    
we can do better complementing 

the AM with  a TSP

FPGA
40 JTAG

FPGA
40 JTAG

Milano: starting from an existing mezzanine will build a TSP
Prototype to test its performances and extrapolate its costs

Clone the  GF Mezzanina. 
Use it on Pulsar 

SERVICES FOR 2012:  Holas
 

on the detector

Chicago –
 

Pavia -
 

Frascati



Tests: the Vertical Slice starting
 

next June: 
Bologna (EDRO)-Pisa (AMBoard)

 when ready Frascati (pixel clustering) –
 

Milano
 

(TSP) -
 Pavia  (AMboard

 
and software)

Pixel clust.

Pixel clust.

Fibers
PC
+
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DO
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+
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GigaFitter?

SQUEEZE IN A CHIP



Simulation activity Pisa-Frascati
 a lot of space for new people

•
 

Efficiency-tracking improvements and studies
•

 
Efforts to reduce the # of matched roads, optimize 
banks

•
 

Algorithm Improvements Studies 
•

 
Comparison of 11L, Option B and Option A

 
-

 
Select 

baseline design 
•

 
Description and study of the evolution of the system 
from 1033

 
up to 5×1034

 
and above. 

•
 

Trigger strategy developments 
•

 
Integrate FTKSim into ATHENA 

•
 

Compare simulation with real data 



Global Costs based on TP (6-10 y):
~1150 K€

 
Italy 

~1150 K€
 

USA 
~200 K€

 
Waseda

~300+ extra K€
 

new institutions

Costs for 2013 run

~400 K€
 

Italy 
~500 K€

 
USA 

~200 K€
 

Waseda
~0 new institutions

Assuming we can have 
material from CDF

SHOWN @GR1  March 30 2010



Breakdown of 410 k€
 

for 2013 (using CDF crates & Lambs)

http://www.pi.infn.it/~paola/FTK/ForReferees.xls

2011: R&D + prototypes + Services (Hola2, fibers....)

 
==================

 
TSP R&D

 

20 k€
AM prototype

 

30 k€

 
Services

 

60

 

k€

 
=================== 
TOT

 

2011

 

110 k€

 

+       (50 k€

 

for  LAMBs S.J. CDF run 2013) 

2012: production for barrel 
==============================

 
AMchip prototype

 

40 k€

 
AMBoards

 

40

 

k€
DF pixel mezzanines

 

100 k€

 
============================== 
TOT

 

2012

 

180 k€

2013: production for forward/backward
=======================

 
DF pixel mezzanines

 

90 k€

 
AMboard

 

30 k€
+ extra depending on schedule 
======================= 
TOT

 

120 k€

 

+ ? 

We will need also 5 crates  (9U VME)
Not included into these costs
Trying to find them inside CDF



Breakdown     2011 between collaborators

TSP R&D

 

20 k€

 

MILANO 

AM test for P3 connect.    5 k€

 

MILANO
AM prototype

 

15 k€

 

PISA

Vertical Slice 10 k€

 

BOLOGNA 

Services

 

30

 

k€

 

PAVIA  
(Hola2, fibers.. )

 

30 k€

 

FRASCATI

LAMBs

 

50 k€

 

PISA    S.J. only if CDF will run in 2013.

TOTAL  110   k€
+  50 k€

 

S.J.
Summary
Bologna

 

10 keuro
Frascati

 

30 keuro
Milano

 

25 keuro
Pavia

 

30 keuro
Pisa 15 keuro

 

+ 50 s.j.



Trasferte

•
 

Responsabilita’:    
–

 
P. Giannetti

 
coordinatore

 
italiano

 
L2

–
 

G. Volpi
 

Responsabile
 

del software di
 

FTK  L3
–

 
Dovremmo

 
definire

 
le altre

 
responsabilita’

 
in futuro

•
 

Attivita’
 

specifiche:
–

 
Vertical slice a Bologna: 2-3 k€

 
a sezione? (Fr, Mi, Pv, Pi)

controllare
 

con la propria
 

sezione
 

la criticita’
 

di
 

trasferte
 

in 
Italia.

–
 

Vertical slice al CERN: 2 persone
 

x 2 mesi.



People
Percentuali

 
in FTK

Milano
•

 

V. Liberali

 

50%, M. Riva

 

30%, M. Citterio

 

20%,

 

C. Meroni

 

10%,

 

A. 
Andreazza

 

10%,

 

servizio

 

elettronica

 

12 mesi

 

con

 

A. Andreani e F. Sabatini

Pisa
•

 

P.Giannetti

 

60%, M.Dell’Orso

 

50%, F. Crescioli

 

70%, M. Piendibene

 

60%,   
C. Roda

 

20%,  R.A. Vitillo

 

20%

Pavia
•

 

A. Lanza

 

40%,

 

A. Negri

 

20%, V. Vercesi

 

30% + servizio

 

elettronica

Frascati
•

 

A. Annovi

 

50%, G. Volpi: 70%,

 

M. Beretta xxx%

Bologna
•

 

M. Villa xxx%,  F. Giorgi

 

xxx%



BACKUP



Algorithm: NIM A287 (1990) 436-438 
http://www.pi.infn.it/~paola/Tree_search_algorithm.pdf
Tree Search Processor: NIM A 287, 431 (1990), 
http://www.pi.infn.it/~orso/ftk/NIMA287_431.pdf
IEEE Toronto, Canada, November 8-14 1998
http://www.pi.infn.it/~paola/TSP_v14.pdf
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http://www.pi.infn.it/~paola/Tree_search_algorithm.pdf


The AM chip for each found road could provide:
1)

 

The  Road IDentifier

 

(address)
2)

 

The Bitmap

 

: one bit per layer, saying which SSs

 

are empty & 
which are full  (11 bits: 11101111111 eg.)

3)

 

4 more bits for each layer, Sub-SS, saying which of the 4 SS 
subdivisions are empty and which are full (4 bits 

 

8 Layers). 

Higher resolution SS (sub-ss) to be stored in AM or into a Mini-DO 
& LSB bits

 
should be provided to TSP

Example: 2-Level TSP
 

→ divide by 4
 

each SS



A new idea that could have a large impact: 
variable precision patterns

# of Kids (combinations of high resolution SS)
258 = 28

if only 1, 2 or 3 over possible 256 kids
are good track → It is convenient to insert 
high resolution patterns into the AM

Parent pattern with 1 or 2 or 3 kids
(1)

 
# of patterns do not increase very much

(2)
 

Probability to fire as fake road is smaller

Parent pattern with more kids
(1)

 
# of patterns do increase if we go deeper 

(2)
 

Probability to fire as fake is ~ the same

SS will have enough bits

 

to do the matching of all patterns at high resolution, but 
the less significant bits can be set as DON’T CARE

 

and not participate to the 
matching (the kids are not loaded into AM if the DON’T CARE is set).
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Power consumption
Old Chip:  corr. Factor

 
1,8 Watt

180 nm 1,8 V Core 
New chip 90 nm 1 V Core

 
1/(1,8*1,8)

 
0,56 Watt

Frequency 40 MHz
New chip 100 MHz

 
100/40

 
1,39 Watt

Area  1x1 cm**2
New chip 4 cm**2

 
4/1

 
5,56 Watt

New: Pre-match feature
 
1/3 (1/2) 1,85 (2,78) Watt

Per crate  16 x 128 = 2048 chips
 

3,8
 

(5,7) kW

IF the pre-match feature save at least 1/3, 
new 2D chip (1,85 W)  ~ old chip  (1,8 W)

ANY OTHER IDEA TO GAIN IN POWER INCREASES 
THE POTENTIALITY TO GROW IN THE THIRD DIRECTION
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Track fitting
using full resolution of the detector

Data 
Organizer

(DO)
Hits

Tracks parameters
(d, pT
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Tracking in 2 steps: find Roads first

 

(Pattern Matching with 
Associative Memory, AM) then find
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Road (Fit by TF)
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Track data
ROB

Track data
ROB

Raw data
ROBs

~Offline quality 
Track parameters

Pixels & SCT

50~100 KHz
event rate

RODsRODs
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Core
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HITS
Data
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overlap 
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Second stage

The  whole system: Data Formatter + 8 core crates 
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