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ATLAS

PIXEL DETECTOR

CABLE PLANT OVERVIEW

* REMINDER OF WHAT WE’RE TALKING ABOUT
* CABLE PLANT CONSISTS OF CABLE TYPES 1-5 BUT NOT PIGTAIL
 CABLES SIZED BASED ON LOCAL OPTIMIZATIONS (E.G. MASS, SPACE,

VOLTAGE DROP) FOR EACH REGION

e COST ESTIMATES FOCUS ON TYPE Ill AND TYPE IV
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TUBES ALSO JUMP UP
IN SIZE AT EVERY PATCH
PANEL, CAN BE TYPED
SIMILARLY BY REGION
TYPE | TO PPB1,

TYPE Il TO PPB2,

ETC

STAVES AND SECTORS
ARE COOLED IN PAIRS,
CURRENTLY IN SERIES
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ATLAS PIXEL DETECTOR
COOLING TUBES

e DIAMETERS ARE DEFINED BY COOLING GROUP IN CONJUNCTION WITH M
OLCESE

e CONNECTORS PRELIMINARILY SELECTED, BUT NOT OPTIMAL NOR
MEETING ALL REQUIREMENTS
e AUXILIARY ELEMENTS OF TUBING PLANT NOT WELL UNDERSTOOD
— TUBE INSULATION
— HEAT EXCHANGER(S)
— HEATERS
— TEMPERATURE SENSORS
— FLUID SENSORS
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ATLAS PIXEL DETECTOR
CABLE BUNDLES SCHEMATIC
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ATLAS PIXEL DETECTOR
DEFINITION OF BUNDLES

e A BUNDLE POWERS 1/2 SECTOROR 1/2 STAVE (6 OR 7 MODULES)

e CABLES WITHIN BUNDLE CAN BE DIVIDED INTO TWO CATEGORIES~-HIGH
AND LOW POWER

e THESE CAN USE DIFFERENT TECHNOLOGIES TO MEET REQUIREMENTS

e A BUNDLE IS MADE OF

— POWER CABLES FOR 6/7 MODULES
VDD, VDDA, Vcc, VvDC**
e FLEX OR ROUND WIRE WITH CONDUCTOR THICKNESS AND PITCH SIZED FOR CURRENT
— CONTROL CABLES FOR 6/7 MODULES
« PT1000 (NTCQC), IseTO, ISET1, RESET, VPIN, VvDC**
e MINIMUM TECHNOLOGICAL THICKNESS AND PITCH CONDUCTOR FLEX CABLE
— HIGH VOLTAGE CABLES FOR 6/7 MODULES
 VDET
e NOMINALLY SAME FLEX TECHNOLOGY AS CONTROL, BUT MEETS HVY REQUIREMENTS
e **SPECIAL TRACES NOT SO EASILY SPLIT INTO THE ABOVE CATEGORIES:
* VVDC STARTS WITH CONTROL CABLES (I&I) AND MOVES TO POWER CABLES AT PP2
e SENSE WIRES DO NOT RUN ALL THE WAY INTO THE DETECTOR-START AT PP2 ([I1&[V ONLY)
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ATLAS PIXEL DETECTOR
[LOow MASS CABLES (TYPES | & 1)

e CABLE TECHNOLOGY SPLIT FUNCTIONALLY

— LOW CURRENT VOLTAGES CONTROL AND HVY ON MINIMUM THICKNESS
CONDUCTOR FLEX-SAME ART FOR BOTH TYPE | & Il

— HIGH CURRENT (POWER) ON EITHER THICK CONDUCTOR FLEX OR
TWISTED PAIR ROUND CONDUCTOR

* DEFINITIONS OF COMPONENTS

— POWER CABLES FOR 6/7 MODULES
VDD, VDDA, VCC, VVDC**

e FLEX OR ROUND WIRE WITH CONDUCTOR THICKNESS AND PITCH SIZED FOR
CURRENT

* FLEX-TYPES | AND Il ARE EACH DIFFERENT ART

e TWISTED PAIR OPTION JUMPS IN CONDUCTOR SIZE AT PP 1
— CONTROL CABLES FOR 6/7 MODULES

e PT1000 (NTC), IseTO, ISET1, RESET, VPIN, VvDC**

¢ MINIMUM TECHNOLOGICAL THICKNESS AND PITCH CONDUCTOR FLEX CABLE
— HIGH VOLTAGE CABLES FOR 6/7 MODULES

* VDET

* NOMINALLY SAME FLEX TECHNOLOGY AS CONTROL, BUT MEETS HV
REQUIREMENTS

Mecrms AU LETECTOR WIEGRATION

E. ANDERSSEN LBNL



ATLAS PIXEL DETECTOR
CABLE TYPES | & Il (LOW MASS CABLES)

NEXT SLIDE
y“TYPET PPB1 PPB2 PR
z 1.5 Y “TYPE II” g E / TYPE Il CABLES ARE
1(:) e SHOWN IN RED, TYPE |
O , IN BLUE
(@ \\A \x..\\ WA B-LAYER SERVICES
e NN ARE RUN ALONG A
Q 2 DIFFERENT PATH
14 . THAN THE REST OF
= = A 1.1 Y%
Y K : PIXEL SERVICES~
L% L — ' ' — E . CHANGE AT PPF 1
’ PATCH PPF’

e POWER CABLES CHANGE SIZE AT PPB1 AND PPF1 FROM “TYPE 1” TO “TYPE 2”
e NOMINALLY BOTH HAVE A 0.4V DROP, SIZED BASED ON RESPECTIVE LENGTHS

e UNDECIDED WHETHER ALL FLEX OR COMBINATION OF FLEX AND TWISTED PAIR-WAIT FOR
PROTOTYPE CABLE SETS AND TEST RESULTS
« ROM COST ESTIMATE
— FLEX MATERIAL COST AND LABOR
— CONVENTIONAL CABLE COST
— TERMINATION PARTS AND LABOR
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ATLAS PIXEL DETECTOR

END OF CRYOSTAT-PPB2

WYY

PATCH PANEL 2 IS IN THE REGION OF THE “FINGERS”

IANUARY 2000 THERE IS ONE PP2 PER BUNDLE P U LETECTOR WIEGRATIOV
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PIXEL DETECTOR
TYPE Il CABLE ROUTE
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ATLAS PIXEL DETECTOR
CABLE TYPE IV CABLE ROUTE

PP3 WILL BE ON THE
CLOSEST SERVICE  aimmie s er [ﬂ 1
PLATFORM NEAR FAFERIE [k %

WHERE TYPE Il

CABLE EXITS THE <D
MUON SYSTEM

SERVICE PLATFORMS

(COOLING RACKS CAN
BE LOCATED HERE)

CABLE TYPE IV
GOES FROM PP3 INTO
USA 15 VIA THE CAVERN
WALL DOGLEG

DOGLEG

JANUARY 2000 SEVERAL PP3’S ARE DISTRIBUTED AROUND THE
MECHANICS CIRCUMFERENCE OF ATLAS
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ATLAS PIXEL DETECTOR

SERVICE PLANT PHYSICAL LAYOUT

PRy 2000 WORST CASE ROUTE IS SHOWN P LETECTOR WTEGRATION
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ATLAS PIXEL DETECTOR
CONVENTIONAL CABLES (Il & 1V)

e ROM COST ESTIMATE
— VENDOR QUOTE
— COMPOSITE COMPARISON FROM CATALOGS
— COMPARISON WITH SCT
e CLEARLY MOST EXPENSIVE PORTION OF SERVICE PLANT
e CABLES SIZED FOR VOLTAGE DROP NOT TO EXCEED 6V AT CHIP
— LEADS TO VERY LARGE CONDUCTORS
e EVERY VOLTAGE HAS SEPARATE RETURN FOR EMI PURPOSES
— VASTLY INCREASES THE NUMBER OF CONDUCTORS
e SENSE WIRES RUN FROM POWER SUPPLIES UP TO PP2 ONLY
— POWER SUPPLY CURRENTLY DOES NOT USE SENSE WIRES
e MusT MEET CERN FIRE SAFETY REGULATIONS
— LEADS TO EXOTIC INSULATOR MATERIALS
— OR: REQUIRES TESTING OF SMOKE QUALITIES TO VERIFY ACCEPTANCE
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ATLAS PIXEL DETECTOR
COMPARISON WITH SCT

TYPE IV CABLE COMPARISON

Description Pixel SCT Difference
Power 2-#10 NTP 1-~#11TP extra #10 pair
Power 2-#12 NTP 1-#14 TP extra #12 pair, #12vs#14
Sense/Cont. 11-#26 TP 7->#26 TP |60% more
High Voltage| 1-#22HV TP 1->#26HV TP |~equal
(lump with S/C) 3->#26 (single) (lumped with Sense/Cont.)

e RESULTS OF COMPARISON

— POWER
* SCT USES SMALLER GAUGE WIRE (HIGHER VOLTAGE DROP)
¢ SCT HAS ONE LESS SIGNIFICANT VOLTAGE

— SMALL GAUGE CONDUCTOR
* WE HAVE 60% MORE SMALL GAUGE WIRE
* THEY HAVE MANY MORE SINGLE ENDED VOLTAGES THAN WE DO

— HIGH VOLTAGE
* ROUGHLY EQUIVALENT, BUT 1000V SPEC IS MORE EXPENSIVE

* DEPENDING ON FACTORS ACCOUNTED FOR, OUR CABLE COSTS
AT LEAST TWICE AS MUCH AS THEIRS

— WE HAVE 1 MORE LARGE GUAGE WIRE, BUT ARE IN OTHERWAYS SIMILAR
— DELTA SHOULD BE ON ORDER + 10%/MODULE-NOT 100%
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ATLAS PIXEL DETECTOR
CoOST ESTIMATE PRELIMINARY OBSERVATIONS

e COST OF CABLES, AS DESIGNED, IS MORE THAN AN ORDER OF MAGNITUDE
LARGER THAN WHAT IS IN BUDGET

e SCTHAVE ESTIMATES WHICH ARE ~70% LOWER THAN OURS~NEED TO GET
MORE ESTIMATES

— ACCOUNTING FOR THIS ONLY GETS US TO WITHIN AN ORDER OF MAGNITUDE

e MOST CHANGES IN THE DESIGN (E.G. LOWER CONDUCTOR SIZE, REMOVE
SENSE WIRES, REDUCE RETURN LINE COUNT) PRODUCE ~10% CHANGE IN
COST (EACH)

— CAN SEE HOW TO REDUCE BY FACTOR 2, BUT NOT 10, BUT ONLY BY CHANGE OF
SCOPE AND REQUIREMENTS OF CABLES

e OBSERVED THAT PRICE PER METER CHANGES SIGNIFICANTLY FOR

CONDUCTORS LARGER THAN #14

— COST GOES ROUGHLY WITH CONDUCTOR COUNT UP TO ~# 14, THEN SIZE MATTERS
e IS41 1S NOT STANDARD OUTSIDE OF CERN (MAYBE EUROPE)

— SOME COMPANIES HAVE BID FOR SCT WITH LESS EXOTIC MATERIALS THAN POSTED
ON IS4 1 APPENDIX 2

— MATERIALS IN MOST OF MY ESTIMATE(S) ARE VERY EXPENSIVE-GUESS THAT THIS
CONTRIBUTES FOR THE 70% DIFFERENTIAL
JANUARY 2000
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ATLAS PIXEL DETECTOR
CONCLUSIONS

e COSTIS HIGHER THAN ANTICIPATED
— TYPES Il & IV ARE PRIMARY COST DRIVERS
e WILL INVESTIGATE SPECIFIC COST SAVING AVENUES TO BE
APPLIED TO DESIGN BEFORE SEEKING NEW QUOTES
— HIGHER VOLTAGE DROP CABLES
— NO SENSE WIRES
— LESS RETURN WIRES FOR LOW-CURRENT LINES
e CERTAIN OPTIONS HAVE COST IMPLICATIONS MAKING IT
UNCLEAR WHERE THE OPTIMAL COST IS

— HIGHER VOLTAGE DROP MAKES MORE EXPENSIVE SUPPLIES OR
VOLTAGE REGULATION
* PROPOSE TO MAKE PROTOTYPE CABLES AS DESIGNED TO
DETERMINE MODULE SENSITIVITY TO CABLE COST SAVING
OPTIONS
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