Electronics layout at 420m

420m
LEFT-RIGHT i LEVEL 2
INTERACTION POINT : TRIGGER

TRIGGER |

PROCESSOR |

———1———— T ——
4 ;
CONTROL| |STATION CONTROL| | STATION GENERAL
TIMING LOCAL TIMING LOCAL DAQ
R/O TRIGGER R/O TRIGGER

CONTROL ROOM

SIGNAL | FAST-OR SIGNAL | FAST-OR

FE BOARDS

DETECTOR
PLANES

FE BOARDS

DETECTOR
PLANES

STATION 1 STATION 2



Detector size e,

0.006

and layout for best -

0.002

resolution (10-15 um in x and vy) oS

-0.002

diffractively scattered
proton displacements
after 100 GeV momentum
ioss at 420m

{beamiine at -0.087m}

{P. Bussey, Glasgow}

-0.004
-0.006
-0.008

‘0'9'0,096-0. -0.082 -0.09 -0.088 -0.086 -0.084 -0.082 -0.08 -0.078

x fmt

A

diffractively scattered
proton displacements
after 0 GeV momentum
loss at 420m
(beamline at -0.097m)
(P. Bussey, Glasgow)

5-10 mm

(40-50um pitch)

\ 4

< >

15-20 mm — (40-50um pitch)

x [m]

t [GeVic
Pl i ]..

Needs detailed event simulation
See P. Bussey talk
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A possible starting layout:
7.2x8 mm? 3D edgeless
ATLAS pixel compatible




Existing LHC Rad-Hard

pixel readout electronics chips

CMS

Bmim

10 8mm

data—buffers
time—stamp b
Interface, DA

ALICE+LHCB 22x60 mm?)

ATLAS

From pixel 2002 W. Erdmann  From vertex 2004 — A. kluge romxe, 2002 R. Beccherle
LHC DIMENSIONS | RO TRIGGER BUFFER
EXPERIMENT SIGNAL
ATLAS 50x400 pm? binary and | Internal fast- 2 -6.4us -
7.2x8mm? time over OR
threshold 40 MHz
CMS 125x125pm? analogue | --- -
8x8mm2 ?
ALICE 50x425 um? binary Internal fast- | 51.2 us
LHC-B 62.5 X 500 binary Fast-Or 51.2 us 1M°diﬁ?|t;%';§hl:
22X60mm +analogue 40 MHz year
signal




Atlas pixel electronics +3D

Single chip cards: presently available for lab tests
MCC , needs to be developed

We are getting help from the Atlas pixel colleagues who
Are interested in the upgrade (mainly LBL)

We need to access a setup (very difficult at the moment, will be better
Next year!)

See talk




Example: what is being done for TOTEM.

| iii i EM Total Cross Section, Elastic Scattering and Diffraction Dissociation at the LHC
== VFEAT 1st generation

/ detector VFAT
Hybrid card



The interconnection

[m Total Cross Section, Elastic Scattering and Diffraction Dissociation at the LHC
Roman Pot Detector assembly
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Very compact assembly, issues:
= Kapton
= T measurement & control
= Heat evacuation path
* Frame-card mounting
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T

Walter Snoeys — CERN — PH — MIC group



| iii i EM Total Cross Section, Elastic Scattering and Diffraction Dissociation at the LHC

RP detector plane

Walter Snoeys — CERN — PH — MIC group

Compactness by only
occupying half the space
with electronics and
mounting face-to-face

Pitch adapter on detector

Will use flat cable instead
of kapton

Will use DCU and heater
resistor for T monitoring
and control

Will change mounting of
card within frame



| iii i EM Total Cross Section, Elastic Scattering and Diffraction Dissociation at the LHC
Roman Pot system

= Slow control standard CMS tracker & ecal

= Trigger generation:
» 16 sectors of 32 strips on each detector are selected by trigger
programming on the VFAT yielding 160 trigger bits per pot.

= Only 2 CC chips/pot + a few more per RP station to generate less
than 20 trigger signals per Roman Pot Station to the counting room

for a processing time of 2 BCs.
= Data sent serially from VFAT to GOH (need three GOHs per
pot) fed into ECAL Data Concentrator Card in counting room

= Need 8 FRL's for the RP system

Walter Snoeys — CERN — PH — MIC group



| iii i EM Total Cross Section, Elastic Scattering and Diffraction Dissociation at the LHC
Roman Pot Station
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