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ATLAS PIXEL DETECTOR

BRIEF HISTORY OF LAYOUT

e BASELINE DESIGN IN TDR HAS
TUBULAR TRUSS END FRAMES
WITH DISKS THAT EXTEND PAST
Z=800

 PROGRESSION OF DESIGN
IMPORTANT TO REMEMBER:

— BASELINE IN TDR

— COSTING

— ANALYSIS

— MATERIAL ESTIMATES

— STRUCTURAL PERFORMANCE
BASELINE

e DESIGN CHANGED TO FLAT PANEL
TO REDUCE COST

e CHANGED AGAIN TO Z<780
LAYOUT OF DISKS FOR
INTEGRATION REASONS
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ATLAS PIXEL DETECTOR

GLOBAL SUPPORT STRUCTURE

CENTRAL BARREL _

SUPPORT CONE (2)

FORWARD
Disk FRAME (2)

OVERALL PIXEL GLOBAL SUPPORT FRAME;

SPECIFICALLY THE ARTICLES SHOWN:

CENTRAL AND FORWARD FRAMES, SUPPORT CONES AND
DISK SUPPORT RINGS. (DISK SECTORS ALSO INCLUDED)

e WORKSHOR RAL AU LETECTOR WIEGRATION

E. ANDERSSEN LBNL/CERN



ATLAS PIXEL DETECTOR

GLOBAL SUPPORT CONCEPT

Central Barrel Frame (1)

Forward Disk

Frame (2) \

B-Layer ('
Services H.,-T,:’;;)
Barrel Support Cone (2)
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ATLAS

PIXEL DETECTOR

CHANGE TO TDR LAYOUT IN DISK REGION

[

0

B-LAYER 18 STAVES
LAYER 1 42 STAVES
LAYER 2 56 STAVES
13 MODULES PER STAVE

3 BARREL LAYERS

1508 MODULES

13
45
6 MODULES PER SECTOR

12 SECTORS
10 SECTORS

5 DISKS EACH END

672 MODULES

MAY 99
SERVICE WORKSHOP RAL

NEW LAYOUT REDUCED NUMBER OF
DISK MODULES BY ~7%

EASED INTEGRATION WITH THE
BEAMPIPE

SOLVED SCT CLASH

OLD BASELINE WITH CHANGE INDICATED

FUEL LETECTOR WIEGRATION

E. ANDERSSEN LBNL/CERN



PIXEL DETECTOR

LLOCAL EXTERNAL ENVIRONMENT

CRYOSTAT

CZE

B—LA%YER THERMAL BARRIER
Y [

= o
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ATLAS PIXEL DETECTOR
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PIXEL DETECTOR

ATLAS
PIXEL DETECTOR SERVICES
e MODULE SERVICES e COOLING
— POWER — SUPPLY/RETURN
— CONTROL — MANIFOLDING
—  SIGNAL — TEMPERATURE SENSING
— CONNECTORS/BREAKS — CONNECTORS/BREAKS

~-MODULE SERVICES DOMINATE SERVICE VOLUME. THERE ARE 1946 MODULES COMBINED IN THE
BARREL/FORWARD REGION, AND 234 IN THE B-LAYER.

~COOLING EXHAUST TUBES ARE THE LARGEST SINGLE ITEMS TO ROUTE

~-B-LAYER SERVICES, WHILE SIMILAR, HAVE DIFFERENT MODULARITY AND ARE ROUTED DIFFERENTLY
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ATLAS PIXEL DETECTOR

PIXEL COOLING

DAQ System
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e T e e o e e e e e e = =
T =] = E
| Ladder 1 1C® N :
| 1 1)
| I ] Maim srkek
1 | 1 Irmlnn amd
'S
| Ladder 2 2'3@' 1 il
I N
| |
I Ladder 3 3c®| I _IEEL @
1 1 1 1 el
: R ==
1 i bed —_ ...[1 AU
1 Ladder 4 4(3@ Iy iy P COHPFEESSOR
- Al F ) M o
I ] Wi Biffir Conderser
T S 1 |
o I e |
e =
:r: N i
e — o
i Il
I k=l g 7 ¥
g b T Fe -
Swpply of dry Air or Hy

Schematic presented by G. Hallewell and ¥ . Yacek

e EVAPORATIVE COOLING IS THE BASELINE FOR THE PIXEL DETECTOR

e PHASED COOLING PROGRAM UNDERWAY AT CERN TO DETERMINE
OPERATING PARAMETERS~RESULTS FY99 TIMEFRAME

e ONLY HAVE ESTIMATED TUBING SIZES FOR TIME BEING
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ATLAS PIXEL DETECTOR

PROOF OF CONCEPT IN PIXEL STRUCTURES

e EVAPORATIVE C4F 10 COOLING ]
HAS BEEN SHOWN TO WORK IN
PIXEL STRUCTURES IN TESTS AT
CPPM AND CERN

* DISK SECTORS WERE TESTED IN .
ALL ORIENTATIONS WITH A
“REALISTIC” 4M AH TUBE ROUTING
SHOWING SATISFACTORY RESULTS

e ALL STAVE DESIGNS HAVE BEEN
SHOWN TO WORK WITH
EVAPORATIVE COOLING

* ALL STRUCTURES DESIGNED FOR
LOWER POWER BUDGETS~-MAY
NEED TO “UPDATE” DESIGNS

e THERMAL QUALIFICATION AT
PROTOTYPE MANUFACTURING SITES
STILL USE MONOPHASE FLUID
(METHANOL WATER, OR BINARY
ICE) TO TEST THERMAL
PERFORMANCE OF STRUCTURES
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ATLAS PIXEL DETECTOR

CURRENT STATUS PIXEL DETECTOR COOLING

e CERN BASED ATLAS COOLING GROUP ESTABLISHED

— INTENT TO ESTABLISH PROOF OF CONCEPT FOR EVAPORATIVE COOLING OF SCT STRUCTURES
FOLLOWED BY DETERMINATION OF RELEVANT ENGINEERING PARAMETERS TO DESIGN SYSTEM
e OTHER ATLAS COOLING ISSUES AS WELL

— MANPOWER IS AN ISSUE

e “COOLING DECISION” SLATED FOR LATE MAY ‘99
— COOLING REVIEW 26-28 MAY 1999
e PHASE Il STARTS AFTER COOLING REVIEW
— SUBJECT TO FINAL APPROVAL AT COOLING REVIEW
— FULL SCALE SYSTEM DEVELOPMENT IS PLANNED
— SCHEDULE IS OPTIMISTIC-TIED TO MANPOWER ISSUE
— SERVICES WILL NOT BE FULLY UNDERSTOOD UNTIL AFTER PHASE Il RESULTS ARE AVAILABLE
¢ DESIGN IMPLEMENTED IN PHASE Il SHOULD BE THE CURRENT ESTIMATED PLANT
e OVERPRESSURE OPERATION A CONCERN AS IS POSSIBLE DIFFERENT TEMPERATURE
OPERATION

— SCT DESIRES COOLING TEMPS AS LOW AS -35C AND PRESSURES AS HIGH AS 10BAR (BBAR EXHAUST
PRESSURE)~-QUOTING WILDEST WORST CASE ESTIMATES

— CURRENT PIXEL DESIGNS ARE WITH PREFERENCE TO LOW PRESSURE, BACKUP DESIGNS ARE
MAINTAINED ONLY FOR THE EVENT OF FAILURE OF EVAPORATIVE COOLING, NOT FOR HIGHER PRESSURE
EVAPORATIVE COOLING.

e WORKSHOR RAL AU LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR

CURRENT COOLING INVENTORY

e EVAPORATIVE COOLING IS PIXEL. BASELINE

e SPACE RESERVED FOR MONOPHASE COOLANT SYSTEM~PRE POWER INCREASE

— RETURN LINE TO PPB1 WAS 5.9MM, SUPPLY OF 2.0MM

— SUPPLY AND RETURN TUBES LAID IN AT 5.9 TO RESERVE SPACE IF MONOPHASE IS REQUIRED

¢ THESE ARE NOT VIABLE DIAMETERS FOR THE HIGHER POWER BUDGETS AND INCREASED SERVICE LENGTHS

e COOLING MODULARITY

— TWO STAVES/SECTORS PER CIRCUIT, EXCEPT B-LAYER, WHICH HAS ONE CIRCUIT PER STAVE

—  POSSIBILITY OF MANIFOLDING ONLY EXHAUST UNDER STUDY (INDIVIDUAL CAPILLARY SUPPLIES)
e RETURN LINE SIZED BASED ON SINGLE PHASE FLOW PARAMETERS (QF=1)

— RETURN LINE SIZE UNDER STUDY FOR EVAPORATIVE FLOW

— ASSUMPTION THAT THIS IS CONSERVATIVE

e CONNECTORS STILL NEED INVESTIGATION
— OVERPRESSURE. CURRENTLY NOT FORESEEN IN CONNECTOR SELECTION
— RAD-HARD CONNECTORS UNAVAILABLE COMMERCIALLY FOR USE AT LOW RADIUS

Barrel Layer 1Barrel Layer 2 B-Layer Disks Totals

56 Stawes 42 Staves 18 Staves | 112 Sectors PPB1 PPF1
14 Supply 10 Supply 9 Supply 28 Supply |52 Supply 9 Supply
14 Return 11 Return 9 Return 28 Return 53 Return 9 Return
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PIXEL DETECTOR

ATLAS
MODULE/POWER SUPPLY PARAMETERS
Voltage Current Line Drop Type | | Typell | Type lll | Type IV| Type V | Pigtail
Power Supply Max Nominal| Max Nominal Allowed Worst Case| Actual Actual Actual Actual Nominal | Nominal
VDD 6.000 4 2 1.52 2 2.067 0.415 0.376 0.272 0.554 0.200 0.250
VDDA 6.000 35 1.2 1.08 2 1.942 0.295 0.267 0.303 0.626 0.200 0.250
VCCA 4.000 1.75 1.5 1.44 2 1.982 0.393 0.357 0.258 0.525 0.200 0.250
vvDC - 4 - 0.18 - 2.322 0.373 1.344 0.051 0.104 0.200 0.250
VPIN - 10 - 0.0005 - - - - - - -
ISETO - - - - - -
ISET1 - - - - -
RESET - - - - -
VDET - 700 | 0.004 _ 3
e NUMBERS USED TO SIZE CABLES ARE “NOMINAL” AT THE END OF DETECTOR
LIFE
— ESTIMATE BASED ON CURRENT PROTOTYPE ELECTRONICS
e CURRENT QUOTED ABOVE IS FOR TWO MODULES IN PARALLEL
— B-LAYER MODULES HAVE APPROXIMATELY 30% MORE DISSIPATION
e CABLE CHAIN OUT TO RACKS HAS BEEN SIZED AND IS BEING REVIEWED
e CABLE PERFORMANCE REQUIREMENTS HAVE NOT BEEN CONSIDERED
— CAPACITANCE, NOISE REJECTION, EMI
— PERFORMANCE OF 140M CHAIN
— [MPACT ON PERFORMANCE DUE TO CONNECTORS
e SYSTEM TEST OF FULL LENGTH CABLES WITH FLEX PLANNED FOR SUMMER 99
VIAY 99 FUE LETECTOR WTEGRA IOV
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ATLAS PIXEL DETECTOR

CABLE PLANT

e CABLES HAVE BEEN SIZED AND CONNECTORS SELECTED FOR PROTOTYPE
CABLE CHAIN

e CABLES SELECTED BASED ON LOCAL OPTIMIZATIONS, E.G. MASS,
VOLTAGE DROP
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ATLAS PIXEL DETECTOR

WORST CASE ROUTING TO THE RACKS (USA1D)
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ATLAS PIXEL DETECTOR

CONVENTIONAL CABLES

TYPE III (7 Module) (AV nominal 0.25V/20m)

Material/ Trace ' Conductor OD or PF= 2 TYPE 1
Area for Nom AV | Nearest | Width Area Thickness ~ Width Area Bundle Summary
Cable Circuit Name mm”2 AWG mm mm*"2 AV quantity mm mm mm*"2 Packing Factor 2
HV Copper Wire Cu Width | Thickness  Area
VDET - 7 1.00 1.00 14.00 7 2 14
Hi Power Copper Wire Cu 56 Cables, 28 pairs 16AWG and
VDD 14 - 1.9300 0.272 14 2.39 2.39 159.94 28 pairs 14AWG wire twisted
VDDA 16 - 1.2300 0.303 14 1.94 1.94 105.38 pair.
vce 14 - 1.9300 0.258 14 2.39 2.39 159.94
VVDC 16 - 1.2300 0.051 14 1.94 1.94 105.38 Area: 530.64
Low Power Copper Wire Cu
VPIN - 30 - - 14 0.31 0.31 2.60 70 Cables each 0.305mmOD,
SENSE - 30 - - 42 0.31 0.31 7.81 30AWG wire, likely twisted pair
ISETO - 30 - - 14 0.31 0.31 2.60
ISET1 - 30 - - 14 0.31 0.31 2.60
RESET - 30 - - 14 0.31 0.31 2.60
PT1000 Module - 30 - - 14 0.31 0.31 2.60 Area
PT1000 Cooling - 30 - - 0 0.31 0.31 0.00 41.68
OPTO 12-way Bundle Width = Thickness  Area
Fiber bundle - - - 2 0.32 3.06 1.96 3.06 0.64 1.96

TYPE 1V (7 Module) (4V nominal 0.50V/100m)

Material/ Trace ' Conductor OD or PF= 2 TYPE 1
Area for Nom AV | Nearest | Width Area Thickness' Width Area Bundle Summary
Cable Circuit Name mm”2 AWG mm mm”2 AV quantity mm mm mm”2 Packing Factor 2
HV Copper Wire Cu Width | Thickness  Area
VDET - 7 1.00 1.00 14.00 7 2 14
Hi Power Copper Wire Cu
VDD 10 - 4.7400 0.554 14 3.51 3.51| 344.96 |54 Cables, 14 pairs each 12 and
VDDA 12 - 2.9800 0.626 14 2.86 2.86/ 229.03 | 10 AWG wire likely twisted pair.
vCcC 10 - 4.7400 0.525 14 3.51 3.51| 344.96
VVvDC 12 - 2.9800 0.104 14 2.86 2.86/ 229.03 Area: 1147.98
Low Power Copper Wire Cu
VPIN - 30 - - 14 0.31 0.31 2.60 70 Cables each 0.305mmOD,
SENSE - 30 - - 42 0.31 0.31 7.81 30AWG wire, likely twisted pair
ISETO - 30 - - 14 0.31 0.31 2.60
ISET1 - 30 - - 14 0.31 0.31 2.60
RESET - 30 - - 14 0.31 0.31 2.60
PT1000 Module - 30 - - 14 0.31 0.31 2.60 Area
PT1000 Cooling - 30 - - 0 0.31 0.31 0.00 41.68
OPTO 12-way Bundle Width = Thickness  Area
Fiber bundle - - - 2 0.32 3.06 1.96 3.06 0.64 1.96
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PIXEL DETECTOR
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ATLAS PIXEL DETECTOR

A BRIEF LOOK AT EXTERNAL ROUTING

{ PPB1 -

PPF 1

B-LAYER ROUTING IS

|
I
- 7 <
SN - SHOWN IN BLUE, THE
q TRTA3 TR TRTE "TRI'S\ TRTF L. TRTEYTRTS BTRT 10| TRT1I|TRTI=ETET L2 TRT14] TIEATRTLS||TRTLTITRTL S \
SHHEERERA NN AN 5\69 REST OF THE PIXEL
N SRV AN AN AN % : SERVICES ARE ROUTED
B F F ? f - i ALONG THE GREEN
: PATH.
== 5, 1.1
T = E\ . — 11 ] -
| ) \\ ! —l_l__ﬁ_l_ hal
] N\
2.4

* POWER CABLES CHANGE SIZE AT PPB1 AND PPF 1 FROM “TYPE 1”7 TO “TYPE 2”
*TYPE 1 IS SIZED FOR THE 1.5M RUN FROM INSIDE PIXEL VOLUME TO PPB1 THROUGH “GAP”.
*TYPE 2 IS SIZED BASED ON ONLY 2.7M OF THE 5.4M RUN FROM PPB1 TO PPB2 ALONG “CRYOSTAT”.

« THESE REGIONS WERE DEEMED MOST CRITICAL FOR BOTH SPACE AND DISSIPATION REASONS POWER
CABLES WERE SIZED BASED ON ACCEPTABLE VOLTAGE DROPS FOR THE GIVEN LENGTHS

B-LAYER CABLES ARE TYPE 1 CABLES OUT TO PPF'1

Ay o9 FUEL LETECTOR WIEGRATION
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ATLAS PIXEL DETECTOR

Low MAsSs CABLE DEFINITION

TYPE I (7 Module) (AV nominal 0.4V/1.5m)

Material/ Trace | Conductor OD or PF= 2 TYPE 1
Area for Nom AV ' Nearest Width Area Thickness' Width Area Bundle Summary
Cable Circuit Name mm*2 AWG mm mm*2 AV quantity mm mm mm*2 Packing Factor 2
HV Copper Flex Cu Width | Thickness | Area
VDET - 0.5 0.0125 14 0.10 3.00 8.40 21 0.4 8.4
Hi Power Aluminum Wire Al
VDD 26 - 0.1550 0.415 14 1.07 1.07 32.06 42 Cables, each 0.51mmOD,
VDDA 26 - 0.1550 0.295 14 1.07 1.07 32.06 likely twisted pair.
vCccC 26 - 0.1550 0.393 14 1.07 1.07 32.06 Area: 192.34
Low Power Copper Flex Cu
VvDC - 0.5 0.0125 0.373 14 0.10 1.00 2.80
VPIN - 0.5 0.0125 - 14 0.10 1.00 2.80
ISETO - 0.5 0.0125 - 14 0.10 1.00 2.80
ISET1 - 0.5 0.0125 - 14 0.10 1.00 2.80
Flex Foil |RESET - 0.5 0.0125 - 14 0.10 1.00 2.80
0.025 PT1000 Module - 0.5 0.0125 - 14 0.10 1.00 2.80 Width | Thickness  Area
mm PT1000 Cooling - 0.5 0.0125 - 0 0.10 1.00 0.00 21 0.4 8.40
OPTO 12-way Bundle Width | Thickness | Area
Fiber bundle - - - 2 0.32 3.06 1.96 3.06 0.64 1.96

TYPE II (7 Module) (AV nominal 0.4V/5.4m)

Material/ Trace | Conductor OD or PF= 2 TYPE 1
Area for Nom AV | Nearest | Width Area Thickness'  Width Area Bundle Summary
Cable Circuit Name mm*2 AWG mm mm*2 AV quantity mm mm mm*2 Packing Factor 2
HV Copper Flex Cu Width | Thickness | Area
VDET - 0.5 0.0125 14 0.10 3.00 8.40 21 0.4 8.40
Hi Power Aluminum Wire Al 42 Cables, 7pairs each of
VDD 20 - 0.6150 0.376 14 1.54 1.54  66.40 20,22and 20AWG wire twisted
VDDA 20 - 0.6150 0.267 14 1.54 1.54  66.40 pair.
VCC 20 - 0.6150 0.357 14 1.54 1.54| 66.40 Area: 398.43
Low Power Copper Flex Cu
VvDC - 0.5 0.0125 1.344 14 0.10 1.00 2.80
Flex Foil  VPIN - 0.5 0.0125 - 14 0.10 1.00 2.80
ISETO - 0.5 0.0125 - 14 0.10 1.00 2.80
ISET1 - 0.5 0.0125 - 14 0.10 1.00 2.80
RESET - 0.5 0.0125 - 14 0.10 1.00 2.80
0.025 PT1000 Module - 0.5 0.0125 - 14 0.10 1.00 2.80 Width | Thickness | Area
mm PT1000 Cooling - 0.5 0.0125 - 0 0.10 1.00 0.00 21 0.4 8.40
OPTO 12-way Bundle Width | Thickness ' Area
Fiber bundle - - - 2 0.32 3.06 1.96 3.06 0.64 1.96
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ATLAS PIXEL DETECTOR

CIRCUIT SENSITIVITY

Circuit | Current (Max)  Current (USED) BUNDLE INDICATIVE OF SERVICE CROSS SECTION
Vee 0.75 0.6
Vddd 1.5 0.75 (TYPE s 1D
Vdda 0.6 0.45 Compacted
BT100 0 0 Compocted
Optical link 1.00E-05 1.00E-05
VCSEL 1.00E-05 1.00E-05
Bias Voltage 2.00E-03 1.60E-03

SENSITIVITY TO CHANGES IN PARAMETERS

e CURRENT/POWER

—  SLIGHT SENSITIVITY FOR SMALL CHANGES
e <10% (+/-) EQUIVELANT TO 1 CABLE SIZE INCREASE FOR 1

ENENENEN DD
O BN

e NUMBER OF CIRCUITS
— HAS INCREASED TO ALLOW FOR CONTROL OF OPTO’S Type I Type II
— SENSE WIRES ONLY PROCEED INTO PPB2 Hptions Uptions
« NOISE REJECTION MODULE SERVICES MAY UP TO DOUBLE IN

—  TWISTED PAIR DOUBLES WIRE AREA FACE AREA FROM CURRENT BEST ESTIMATES.
* 40% INCREASE FROM BEFORE.
o FIBER MODULARITY FULL SCALE TESTING OF MODULE POWER CHAIN
IS NECESSARY TO DETERMINE THE EXTENT TO

— CURRENTLY BUNDLES COME MODULO 12 WHICH DOES NOT

¢ POSSIBLE 5% INCREASE

MAY 99 /a//ﬂ ﬂi/ZZ’/'ﬂ/f’ /V/Fé'i/”ﬂly
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PIXEL DETECTOR

ATLAS
CABLE BUNDLES AS DEFINED IN PIXEL VOLUME
Co Mo o.C tTeo o BUNDLES DO NOT ACCOUNT FOR PHI REGROUPING
— BUNDLES WILL NEED TO BE INTEGRATED AND BUNCHED IN GAP
REGION INTO 8 ANGULAR REGIONS FOR EXTERNAL ROUTING
Skt * BARREL SERVICES ARE ROUTED ON THE OUTSIDE OF THE
FORWARD FRAME
— BUNDLES HAVE SERVICES FOR UP TO 7 MODULES
, ,  DISK SERVICES ARE ROUTED INSIDE OF FORWARD
Tied Circular FRAME
{;511.5 — THIS HAS CHANGED DUE TO LAYOUT CHANGES, BUT IS STILL
RELEVANT AND ILLUSTRATIVE
Flottened
o
Type 1 ([T
Options
=
AL
SAME BUNDLE, WITH ASPECT RATIO H
MODIFIED
MAY 99 FUE LETECTOR WIEGRA IOV
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ATLAS PIXEL DETECTOR

PACKING FACTOR VS. SPACE AVAILABLE

N, L0
19 0 S VA :0
) o0
Ty, Tyl
Packing Foctor 2 g L g" L  WE SHOULD STANDARDIZE ON A
[ r 1 WAY TO SIZE CABLE BUNDLES SO

PF=1==>05X10=130.5 L1609, 1391, THAT QUOTED NUMBERS ARE
FF-0==>58541a61=042
MEANINGFUL

NASA Stondord Za e BUNDLES SHOULD BE SIZED AND
Wire harness @ 550 : ;
: FREE SPACE QUOTED

e PACKING FACTORS ARE MORE

42 Wires 36 Wires APPROPRIATE FOR BUILDING
cl Twisted Poir 18 Twisted Pal-
7 Module Bundle & Module Dundle CONSTRUCTION THAN SATELLITE

LL3=[(/3.14 % @21 * (2 W2 (LT 1/ CIRCULAR CONDUIT AND FIRE
MASA Harnessl#i = J[i4im *ronuher of vire s1¥arre dis 2 ¥ ighting fartor]]

Weighting Factor ~ 1.02 on top of CODES

citcle to sguare conversion
* PROPOSE THIS AS AN ALTERNATIVE

MaZE Equilw,
Squakre
EBundles

=

2.0

15,22 J=.29

MAY 99
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ATLAS PIXEL DETECTOR

SECTIONS OF “ROUTED” CABLES

SERVICES OUTSIDE OF FRAME
HAVE 10% CIRCUMFERENTIAL I | l | I } I | I | I } l | l | l }
MARGIN FOR UNIPHASE TUBE

1
| S S, St

T Fret Dk

ShLT4Z
1758,

/ BARREL LAYER 2

CABLE WIDTH
LIMITED BY PITCH

A
5

41E3S

LB 5L

o0 q&': SERVICES EXITING BARREL AFFECT FIRST

b [} ] [
e e |corpoeead DISK POSITION.
ha auter Pigtale n tra
Bofom, o =

PACKING STUDY FOR BARREL LAYER 1
BARREL SERVICES
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ATLAS PIXEL DETECTOR

SERVICE PACKING INSIDE FRAME

SPACE FRAME WAS BASELINE FOR CABLE ROUTING
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ATLAS PIXEL DETECTOR

SERVICE/LAYOUT INTERACTION

T
e

il

-
{1

AR TEER | R B [ « SERVICES AFFECT LAYOUT BY

L

H H m DISSALLOWING TIGHTER SPACING
i B OF DISKS

e DISKS 4/5 ARE SMALLER IN
DIAMETER THAN 1-3

DisKk 5 OVERHANGS SCT, NOT
ROOM TO ROUTE SERVICES IN Z

T———

|
il
=
A
—T
| ﬁ,;
f I
=]

(I
/

O.K. DUE TO SMALLER RADIUS OF
DISK 4

o

QUESTIONABLE, LIKELY REQUIRES

1 2 3 4 5 MORE COMPLEX ROUTING TO SOLVE
WHAT APPEARS TO BE TIGHT OR
ACTUALLY INTERFERING
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ATLAS PIXEL DETECTOR

SERVICES AS ROUTED

ENVELOPE
(1 MM CLEARANCE)

CABLE RETAINER

SCT END FLANGE

e DISK MANIFOLDS HAVE BEEN LAID
IN '

e SERVICE PACKING LAID OUT FOR
FLAT PANEL FORWARD FRAME

e 3D MODEL HAS BEEN STARTED
WITH “REALISTIC” MANIFOLDING
AND THOUGHTS TO STRAIN RELIEF

e EXIT OF BARREL SERVICES FROM
INTERIOR OF FRAME NEED CLOSE
ATTENTION

e SUPPORT CONE LIKELY TO BE
ADDED TO PRESENT MODEL
(ACRYLIC MODEL)
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ATLAS PIXEL DETECTOR

CONNECTIONS/BREAKS/ TERMINATION

DOUBLE TO SINGLE SIDED FLEX

.DMM PITCH CONTACT
USED IN PROTOTYPE

=]

DOUBLE SIDED CABLE
ATTACHES HERE

=]
=
=
=
=
=
=

moooood

=
=
=
=
=
=

I ooooh
T oooooom

=]
=
=]
=
=]
=
=

1| B &=

i

ARMS FOLD OVER TO .25MM PITCH ALLOWS FOR TIGHTER HV CREEP

ACCESS AT END OF STAVE. PATHS

PICK UP TOP
HV

UP TO 90 CONNECTIONS MUST BE MADE
AT EACH END OF EVERY STAVE

BALL GRID ARRAY

CONTACT PAD
SEMI-PERMANENT TUBE CONNECTOR

(o)
o)
o]
[

O-RING

BOND-SLEEVE
(DISPOSABLE)

Y
BONDED ON RING
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ATLAS PIXEL DETECTOR

REMAINING |ISSUES

. PATCH PANELS (!)
— PROTOTYPE OF 1/4 TRACKER UNDERWAY IN INDIANA AND UC LONDON

° ROUTING NEEDS TO BE RE-DONE IN 3-D
—  CABLE BEHAVIOUR HARD TO CAPTURE IN CAD
— 3D NON STRUCTURAL SCALE MODELS HAVE HAS BEEN CONSTRUCTED
— ROUTE SERVICES ON MODEL, FEEDBACK INTO 3-D CAD

J FORCES NEED TO BE ESTIMATED

— COOLING TUBES WILL RESPOND TO PRESSURE AND TEMPERATURE VARIATIONS-NEED TO
ESTIMATE LOADS

e COUPLINGS AND STRAIN RELIEF NEED TO BE INVESTIGATED

— ASSEMBLY AND SUBSEQUENT ATTACHMENT OF SERVICES WILL COUPLE THE PIXEL
DETECTOR TO EXTERNAL DETECTORS.

—  FLEXIBLE CONNECTIONS NEED TO BE RAD-HARD-LOOKING AT NICKEL BELLOWS
CONNECTIONS NEED TO BE PROTOTYPED

—  ALUMINUM CABLING IS NOT EASILY CONNECTED TO

— COMMERCIAL CONNECTORS ARE NOT DESIRABLE AT END OF STAVE
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