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Outline

* \What are we working on

- Striplets & Strip detectors
- FSSR2 chip

- DAQ

- dE/dx in SVT « NEW
Noise measurements

- temperature scan
- Integrator, shaper & BLR parameters
« Update on new DAQ chain

dE/dx studies
 Plans & conclusions
N
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« 200 um-thick double-sided strip detector

-+ 45° oriented strips

* the design allows a long double-sided
detector with short strips on both sides

 Active area =27 x 12.9 mm?
- ~ 2.7 cm read per side

* 50 um pitch on p-side

e 50 um pitch on n-side

« Strip capacitance ~ 4 pF
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Slim5 — Results from Test beam
_

* p-Side: Space Point resolution: 13.6 um
» n-Side: Space Point resolution: 14.1 um
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FSSR2 RO chip

* Fermilab Silicon Strip Readout chip v2

- The chip has been developed by an INFN Pavia & Bergamo
and Fermilab for the BTeV strip detectors

» 128 analog channels, with address and time information
for all hits

« Self-triggered readout architecture,
with digital output only

« Read out up to 70 MHz
- Operated at 20 MHz @ testbeam

Input pads with 50 um pitch
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FSSR2- cont'd

« 8 programmable thresholds, with the 0" one acting as
hit/no hit discriminator

- Each channel has its own set of 8 comparators
e 3-bit ADC information is provided for each hit

 Programmable gain and peaking time
» Baseline restorer available
» Optimized for positive signals

- Limited dynamic range for n-side: just hit/no hit information
for negative signals

 News from Valerio Re about FSSR2 (talk earlier today)
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FSSR2 calibration

* Noise was estimated using FSSR2 internal-calibrator,
during beam test

« At fixed threshold, input amplitude was increased, and
fraction of pulses-over-threshold recorded

 The result is fitted with an erf function, where o is the
estimated noise

(cenosta |
E %ofpulses- o -
" over-threshold Overtow” k
0.6 :— v :?n}:‘g;l 9'm1’?&u5?
m Prob ]
- p0 43.34: 2.40
ﬂ.li_— - :
- Input amplitude (mV)
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(2) Noise measured @ Slim5 2008 test-beamn )

Detector Striplets Telescope
Polarity pside | nside | pside | n side
Noise (e~ RMS) 560 978 400 742
S/N 29 16 60 32
Gam (mV/1C) 96 67 97 67
e ——
: FSSR2 noise vs det Capacitance ]
1500 f
n 9pF o
£ ] *
s o | About 316 enc
. _ v / * At test-beam we were very close to benchmark
i § _ . for telescope detector on p-Side
p=65ns ENC = 240 + 35 e/pF |
_ oo gy *= expected for p-Side of telescope
’ "20"30'40'5'0”/
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A= To Do List
 More temperature points

 Change shaper parameters
 Measure striplets-module capacitance

- Sensor + fanout + ecc
« Bond FSSR2 channels to capacitors to measure noise as

a function of capacitance 7.00
 Anew DAQ... (see next inde)\A it N

mojtod
N
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To Do Llst

 More temperature points
 Change shaper ps ‘eters

«?

* Measure striplets-md.‘§ § capacitance
- Sensor + fanout + ecc @@

e Bond FSSR2 channels to c. //) *ors to measure noise as
a function of capacitance </ > 00

 Anew DAQ... (see next slide) 2.
%L

mojtod

N
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Noise Vs Temerature

noise vs temperature
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Heuristic caveat
Y @&«

noise vs temperature For a given configuration, the smaller
noise estimate you get, the more close

"g‘ - to “genuine” noise you are
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Threshold dispersion
Threshold dispersion = 981 enc allDisp
— Entries 673
351 Mean 0.0362 + 0.1589
u RMS 412+ 0.1124
30 :_ Underflow 1
u Overflow 0
o5 %/ ndf 90.5/96
B 1 Prob 0.6391
n Constant 18.34 = 0.87
20 - I H UL Mean 0.002954 + 0.159422
- AT Sigma 4.106 = 0.116
151 ,T
10— |
5
u ] 1 ] | | | I | | | I I I ] A IJ[ }
-10 -5 0 10 15

We strongly suspect its a POMONE related feature
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The BTeV DAQ chain

_/

 We used Pomone to test FSSR2 chips and all strip
detectors

* We received the whole chain with practically no written
Instructions

- But we received “online” support
* One piece only
 We put it back to work

- Tough reverse-engineering

* Not always reproducible behaviour

* \We observe non-negligible variations in noise
measurements

. Roughlx half of the Calibrationﬁ got aborted...
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) Noise Vs shaper, integrator, BLR parms

W

* We would like to study the noise performance as a
function of the shaper, integrator and BLR parameters

- 4 8-bit registers
- Each controls a current in a section of the logic of FSSR2
* We started varying default values

e But...

... but due to old DAQ, quantitative results couldn't be
reached

 Massimo Manghisoni is looking into FSSR2 projects to
understand better what each DAC does in detail

 We (re)discovered functionality ranges for each register
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* We are developing a new DAQ, which is based on a
CAEN board which has FPGAs

* We will program chips and read data through a VME-USB
bridge and a Labview-based acquisition program

o Status: FPGA is programmed (many thanks to Mauro
Villa)

e First tests «— NEW

- See next slides...
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File Edit ‘iew Project Operate Tools ‘Window Help
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Run Mumber File

I“n C:\Docurments and _I

log Files directory

C\Documents and Settings),
STOP AdministratoriDeskiopiMarco),
statemachines!lag)

config file directory

Ci\Documents and Settings),
AdministratoriDeskkopiMarco)
RN staterachines!configh,

data files directory

C\Documents and Settings),
AdministratoriDeskbopiMarco'
statemachines!datal

log file status error For data file error For config file
status  code status  code status  code
Fi 4| fo s o
source solrce source
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495use_EPMC - v1495ust_EPMC - [../svc,/v1495/v1485use_EpmCore.vhd]

Help

New DAQ scheme

T M @we Dl [wo ke a e

Psrc/v1495/+1495uss

2
3 Conpany: CLEN Spk - Viaregwio - Italy

4 -- Model: V1495 - HMultipurpose Programwable Trigge
§  -- FPGA Proj. Newe: V1495USR_EPHC

6  -- Device: ALTERE EF1C4F400CE

7 -- Author: ME - PC - LV

8  -- Daue: 01-03-2010

g

10 -- Module: from CAEN V1435 COIN REFERENCE

11 -- Description: Reference design to use the V1435 b

1z - as interface to Nauro Villa Epme I

13 -- We used two layer (LO, L1] of th

14 - the EPHC.

15 -- This document is realized frg

16 -

17 -

18

13 @--

20 -- Revision History:

21 --  Dare Authar Revis Conment
2z -- 02 Mar 06 Lc 1.0 Creacion
23 -

24

25  LIBRARY isee;
26  USE ieee.std logic_1164.all;
27  USE ieee.std_logic_arith.all;

28 USE ieee.std_logic_unsigned.all;

23 USE ieee.std_logic_misc.all; -- Use OR_REDUCE function
30

31 USE work.vid49Spkg.all:

3z USE work.EpncPackage.all:

33 USE work.HNyPakage.all:

34

35 EENTITY vi49Susr_EpmCore IS
36 = PORT{

37 NLERES s std_logie:
EE] LCLK s =td_logie:
33 = -

a0 —- REGISTER INTERFACE

4 |

—— Aeyne Reset (active low)
—- Local Bus Clock
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First signals

LSB § MSE

cz

ChipID(WildChip) | Reg8 (DisVtpo) |Instr.

Measure P4 fregict) P2i--- F3i--- P4--- P5:--- PB:- - -
value 1.25001 MHz

MEan 51738076 MHz =

i 240,07 kHz Dis. Vtp0

M 01 41248 WHz

sdey 264116727 MHz

ML 932

imebase

200kS : iy
®2= 178999 ps 1MaH= -
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New studies with new DAQ
* Thanks to new DAQ, we plan to study the hit-efficiency as
a function of channel occupancy

- Test will be (slightly) limited by RAM size
 The idea is to use few events but very close in time

 We will use the IR laser to “light” several strips and study
the efficiency as a function of FSSR Clock and Readout
Clock
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* Increasing interest in dE/dx capabilities in SVT

- "Pairs” could possibly be rejected on a dE/dx basis
« FSSR2 provides a 3-bit ADC information for each hit

* How to set the 8 thresholds?

- 0™ threshold acts as hit/no-hit discriminator
- 7" threshold contains limited information
- Range Vs Granularity

N
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dE/dx and simulated data
» We started looking at full simulated events

- Pairs
- Single particle (e.g. T, for a given energy range)

* We will “digitize” the released energy in SVT layers by
using a scheme a la FSSR2

* We will try to understand several things

- How thresholds need to be set

- What is the optimal number of adc bits
- 37 More than 37
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Pion energy spectrum

Fit delle energie dei
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Conclusions
* There is a lot of activity about striplets and the FSSR2
RO-chip in Trieste

» Oscillation of old DAQ prevented us to unambiguosly
measure electronic noise

* We will use new DAQ for studying noise versus

- Temperature
- Load capacitance
- Shaper parameters

* We will study also hit-efficiency Vs occupancy
« dE/dx study started

- using simulated data
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That's it
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Backup slide
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Noise measurements Iin Trieste

 Calibration performed with FSSR2 internal
pulser and old BTeV test-beam DAQ chain
* 8 (thresholds ) x 128 (channels) injected
* Not all fits do converge
« Some extra-counts enter the fit

noise dispersion for M16, chip19, t=43.0C

hh

@ 120 — Entries 880

= — Mean 1.943 + 0.00914

= — RMS 0.2711 + 0.006463

IT] — Underflow 0

100 — i Overflow 0

B noise = 381 enc $? I ndf 37.87/ 22

B Prob 0.01894

Constant 102.6 + 4.3
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80— Sigma 0.2738 + 0.0066
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« R&D Italian collaboration

* Mission: "Pushing thin tracking-devices state-of-the-art for

High Energy Physics”
« Highlights:

- MAPS — not in this talk!

- Striplets

- Double sided telescope

- Data-driven DAQ-architecture

- Test beam in 2008 @ CERN - PS
* Paper ready for submission

31/05/2010 Marco Bomben
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Striplet sensor

Fanout circuit
(Aluminum traces on quartz)

— Hybrid with 3 FSSR2 chips
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Slimb — Test beam setup
N

m////////////////
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Hilities  Help

» 255 pulses
 Variable PH

Measure P1:pkpkic1) P2rm=(C1] P3maxic1) P4.--- PSi- - - PE:- - -
value 94 .4 my 43 .49 mY 3.1 mW
mean 93839 my 47 BEED mY/ 32 my
min 91 .9my Jasmy S2a5my
max 97 S my 43 BE m* 6.3 mY
sdev 34910 my 1043 my
ML 33 33
status v v v
300 enc
LeCroy AMI201010:33:31 AM
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dE/dx: preliminary results

Histograms incident energy of n simulated

Histograms incident energy of bhabha simulated

Fit incident energy of «

B

0.4 0.6 0.8 1
Incident energy (GeV)
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