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	Fig.#
	Who
	Status
	Caption

	1
	Gil
	Mar. 30 update Done but too big
	The ATLAS Inner Detector.

	2
	Gil
	Done. But too big
	A schematic view of the active region of the pixel detector  consisting of barrel and endcap layers.

	3
	Gil
	Drop
	Dose in Gy/year within the Inner Detector at the LHC design luminosity of $10^{34}$ cm$^{-2}$s$^{-1}$.

	3
	Gil
	April 1 update
OK?
	Radiation length of the pixel detector showing the contribution from each

layer and from all disks. Layer and disk contributions include services

and supports directly in front of and behind of the layer/disk. All

remaining services and supports, including services in the region between

the barrel and endcap are included in the "Services/Supports" category.

	4
	Gil
	April 1 update
OK?
	Interaction length of the pixel detector showing the contribution from each

layer and from all disks. Layer and disk contributions include services

and supports directly in front of and behind of the layer/disk. All

remaining services and supports, including services in the region between

the barrel and endcap are included in the "Services/Supports" category.

	5
	Nanni
	Check update!!!!
	Block diagram of the pixel detector System Architecture.

	6
	Nanni
	OK
	Floor plan of the front-end chip (FE-I3) with main functional elements.  

	7
	Nanni
	OK
	Charge preamplifier feedback circuit.

	8
	Nanni
	OK
	Pixel cell block diagram.

	9
	Nanni
	OK
	Block diagram of the column-pair readout.

	10
	Nanni
	Roberto to change
	Module Control Chip block diagram.

	11
	Nanni
	OK
	Optical-link system architecture.

	12
	Nanni
	OK
	Block diagram of the ROD.

	13
	Nanni
	OK
	Block diagram of the ROD data flow section.

	15
	Nanni
	Drop
	ROD software architecture.

	14
	Nanni
	OK
	Overview of the hardware of the pixel detector control system.

	15
	Nanni
	Make new in Powerpoint
	Comparison of depletion zones in n$^+$-in-n pixel sensors 

before (a) and after (b) type inversion. Before type inversion the electrical field grows from the backside and reaches the pixel implants (full depletion). After type inversion the depletion zone grows from the pixel side and allows operation even if the bulk is not fully 

depleted.

	16
	Nanni
	Mar. 30 update of both (a) and (b)
Cannot import at LBL. Needs to be fixed

Gil contact Reiner
	(a) Evolution of effective charge densities and full depletion 

    voltage in standard and oxygenated silicon during irradiation with various 

    hadrons. In oxygenated silicon the increase after type inversion 

    induced by charged particles (pions, protons) 

    is significantly lower.

    (b) Evolution of the effective doping concentration due to annealing 

    and reverse annealing effects. The parameterization of this evolution is 

    the so-called ``Hamburg model'' and represents an important input to the

    ATLAS pixel sensors, which will operate near the point

    of minimal depletion voltages. In oxygenated silicon, both $N_\mathrm{C}$

    and $N_\mathrm{Y}$ are reduced \protect\cite{Lemeilleur:1998cd,Lindstrom:2000gd}.

	17
	Nanni
	Check
	Change of the effective doping concentration (left scale) 

    and the voltage necessary for full depletion (right scale) of oxygenated 

    sensors 

    according to irradiation and annealing effects under the Hamburg model 

    for the two inner pixel detector layers in a standard (solid) 

    and elevated (dashed) radiation scenario.

    (a) Layer 1 at 8.85\,cm radial distance from interaction point 

        with a standard fluence of $0.9\times 10^{14}\,\mathrm{cm^{-2}year^{-1}}$

        (the 3rd year of operation),

    (b) the same as (a) with a 50\,\% elevated fluence,

    (c) b-layer at 5.05\,cm radial distance from the interaction point

        with a standard fluence of $2.4\times 10^{14}\,\mathrm{cm^{-2}year^{-1}}$,

    (d) the same as (c) with a 50\,\% elevated fluence.

    The enlarged detail (e) shows the evolution of the sensor characteristics during 

    one year of assumed detector operation: 100 days of beam operation with irradiation at 

    an operation temperature of $0\mathrm{^oC}$, a period of about 30 days at $+20\mathrm{^oC}$ 

    during detector access,

    and cooling down to $-20\mathrm{^oC}$ during the rest of the year.

	18
	Nanni
	Bitmap (a) change
	(a) Principal layout of the moderated p-spray isolation 

    which consist of high and low dose areas

    between the n$^+$ pixel implantations in the n bulk. Compared to other isolation profiles like 

    p-stop \protect\cite{Matheson:1994wy} and p-spray \protect\cite{Richter:1996fs}

    high field regions are avoided in the transition 

    regions between pixel and bulk. 

    (b) Layout detail of the bias grid \protect\cite{Alam:1999yh}

    visible in the production mask for a pixel double row.

	19
	Nanni
	OK
	(a) Geometrical layout of the sensor wafer. 

    Central large structures 01, 02 and 03

    are the sensor tiles carrying 46080 read-out channels employed in the

    ATLAS pixel sensor modules; 

    structures 04 to 35 are dedicated test structures 

    to monitor the quality of prototyping and production. 

    (b) A pictorial view of the 4-inch diameter ATLAS pixel sensor wafer (p-side view).

	20
	Nanni
	Check
Look at .ps Gil
	Examples of dark current vs.\ bias voltage curves on pre-series 

    sensors tiles. While the two blue curves are examples of nearly 

    perfect diodes, the black curve shows a break down between 150 and 200 V, 

    and the red curve shows a very steep break down behaviour 

    near the typical depletion voltage, indicated a defect on the n-side 

    of the sensor.

	21
	Nanni
	(a) Reiner, Gil to contact (b) OK
	(a) Electrical set-up to monitor the bias dot current vs.\ the potential 

    difference test on a depleted substrate. 

    (b) Example of punch-through current measurements on several 

    prototype structures at the nominal bias voltage of 150\,V. 

    The left red curve is an example of a below specification low potential difference, 

    which occurred during early prototyping, compared to later production, 

    which fulfilled the isolation criteria of more than 1\,V.

	22
	Nanni
	Changed to BW from color
	Sensor tile output in sum and per quarter for the ATLAS pixel 

    laboratories during the production process.

	23
	Nanni
	OK
	The elements of a pixel barrel module. Most of the thermal management tile (TMT)

on which the module is glued is suppressed in the figure.

	24
	Clara
	Better fonts, Check update
	End-region of the pixel detector at the edge of four

FE-chips. The area of the sensor covered by the chip edges is

marked in grey. The pixels in between the chips (white rectangles)

are connected through metal lines to another pixel underneath the

chips.

	25
	Nanni
	OK
	Blow-up sketch (not to scale) of the cross section of a

hybrid pixel detector, showing one connection between a sensor and

an electronics pixel cell. A particle track releases ionisation

in the sensor volume.

	26
	Nanni
	Update to color for (a) Mar. 30 add labels
	{a) Schematic description of a eutectic PbSn solder

bump~\cite{IZM1,IZM2}, (b) rows of a PbSn bumps (courtesy

IZM-Berlin).

	27
	Nanni
	OK
	Micrograph of a Indium bump deposition on Silicon at

50\,$\mu$m pitch (left) and of a flip-chip assembly of two

50\,$\mu$m pitch bump arrays (right) on glass substrates (courtesy

SELEX Sistemi Integrati, Rome)\cite{Fiorello}

	28
	Nanni
	Mar. 30 update
	Picture of an ATLAS pixel barrel module.

	29
	Clara
	April 1 update
	Threshold (left) and four noise (right) distributions -

for different locations and types/sizes of pixels - of a typical

module (normal, long, ganged, inner-ganged). The thresholds are

uniform for the entire module.

	30
	Clara
	April 1 update
	Noise distribution for an indium-bumped module without sensor

bias (top). Disconnected regions are visible as low noise spots. For

comparison below is a hitmap obtained with an $^{241}$Am 

source.

	31
	Clara
	April 1 update. Next update 
	Module ranking distribution as described in the text.

	32
	Clara
	OK
	Detection efficiency 

 at perpendicular beam incidence 

as a function of particle arrival  

time for an unirradiated module (a) and for a module irradiated to 

$10^{15}$~\nequ (b).

	33
	Clara
	April 2 update (a) and (b) OK
	(a) Detection efficiency as a function of time 

in ATLAS pixel modules  irradiated to 

$10^{15}$~\nequ, for different values of the operating bias voltage.

(b) Maximum detection efficiency as a function of operating bias voltage 

in ATLAS pixel modules  irradiated to 

$10^{15}$~\nequ.

	34
	Clara
	Remove ATLAS
Mar. 30 update from Nanni in figure folder
	Left: 

residuals between the position measured by an  unirradiated

 pixel detector (LBL22) using 

the digital algorithm and by telescope, for two different angles

of incidence of the beam ($0^{\circ}$ upper plots, 

$10^{\circ}$ lower plots). Different colors indicate different size

of the pixel clusters. Right: residuals between the position measured by 

the pixel detector using the analog algorithm and by the telescope. 

After subtraction of telescope extrapolation uncertainty, r.m.s. are

12.2 and 12.1  $\mathrm{\mu m}$ at $0^{\circ}$, for digital and analog 

algorithms respectively,  10.1 and 7.2 $\mathrm{\mu m}$ at $10^{\circ}$

	35
	Nanni
	Mar. 30 update used
	Measured digital (a) and analog (b) resolution  

\label{resvsangle} as a function of the angle of incidence of the beam, 

without subtraction of telescope extrapolation uncertainty.

The charge interpolation used by the analog algorithm 

allows to obtain a dramatic improvement in the 

spatial resolution, except for small incidence angles when single pixel 

clusters are dominant.

	36
	Clara
	April 2 update Tesla or ON?
Ask Reiner
	Measured depletion depth as a function of 

operating voltage for DOFZ silicon pixel detectors after irradiation of 

1$\times$~10\tsup{15}  \nequ .

The applied annealing protocol  is indicated, as well as the sensor manufacturer

(CiS and ON) and bump bonding (AMS and IZM) producers.

 At a bias voltage of 600~V or larger, the 

sensors are almost completely depleted.

	37
	Clara
	Check modified caption. Used Mar. 30 Nanni update
	Average collected charge as a function of 

operating voltage  for DOFZ silicon pixel detectors after irradiation 

of 1$\times$~10\tsup{15}  \nequ. The four end-of-lifetime values shown at 600~V correspond to four different modules.

	38
	Clara
	OK
	Pixel charge as a function of track depth

for three fully depleted DOFZ silicon pixel detectors:

one  unirradiated operated at 150 V

 and two irradiated at  $1 \times 10^{15}$~\nequ with two different 

thermal annealing levels and operated at 700 V.

	39
	Nanni
	Color photo now on twiki. Gil
	Photograph of the endcap in the system test setup,

connected to the prototype service quarter panel, and schematic

drawing of the scintillator setup for the cosmics trigger.

	40
	Nanni
	OK
	Scan of the receiver parameters for the optical data link.

The horizontal axis gives the sampling phase, the vertical axis the

sampling threshold. The colour encodes the number of errors for a

given set of parameters (white corresponds to no errors in the given

bit pattern).

	41
	Nanni
	OK
	Occupancy per pixel in all modules of one pixel disk before

(a) and after (b) masking off hot pixels for 

bunch crossings (BCID) within and outside the cosmic trigger (BCID=5).

	42
	Nanni
	OK
	Comparison  between cosmic ray data (histogram) 

and Monte Carlo (dashed)

of the number of pixel hits (top left); 

 the fitted track $\chi^2$ (top right);

 the cluster charge of time over threshold (TOT) (bottom left)

 and the cluster width of the cosmic tracks (bottom right).

	43
	Clara
	OK
	Distribution of overlap residuals  before and after alignment corrections.


