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D0 Silicon Barrel Assembly Operational Readiness Clearance

The D0 barrels are central to the D0 silicon tracker.  Each D0 barrel represents a substantial investment in money and time.  Completion of the barrels expeditiously is essential to maintaining the D0 silicon tracker schedule.  

All barrel assembly work will be conducted in the SiDet Lab C clean room.  Electrical testing during barrel assembly will be performed one ladder at a time until the barrel has been completed.  Approval for final testing of completed barrels is not included in this request and will be sought separately.  No unattended operation of the testing system is required or planned during barrel assembly.  No external cooling is required or planned to test individual ladders.

To aid in ensuring that barrels are assembled carefully and without damage to components, an assembly procedure has been developed.  The procedure may require modification based upon knowledge we gain during assembly of the first barrel.

Required Precautions

The barrel silicon and beryllium components may be damaged by exposure to moisture, by fire, by careless handling, or by the accumulation of contaminants.  Personnel hazards include those associated with beryllium handling and those associated with the operation of a coordinate measuring machine.  Precautions are required to mitigate these sources of hazard to equipment and personnel.

Moisture:

All barrels will be assembled under canopies to prevent water from condensation or other sources from dripping upon them.  Canopies have been suspended from the Lab C ceiling structure over the LK and Zeiss UMC850 coordinate measuring machines (CMM's).  The canopies are intended to direct any water from sources above the CMM's away from the CMM work surfaces.  The canopies have been designed, fabricated, and installed through a cooperative effort between SiDet management and the D0 silicon group.

At times when barrel assembly work is not actively in process, local protective covers will be provided for each barrel.  The covers provide additional protection from water and allow the barrels to reside within a dry gas atmosphere.  The dry gas will be obtained from the nitrogen distribution system already present in Lab C.  We rely upon SiDet to maintain the nitrogen gas system.  The duration during which barrels are outside their nitrogen enclosures will be minimized in a way consistent with conducting the barrel assembly work.

Silicon detector sub-assemblies (ladders) will be stored in dry boxes adjacent to the barrel work area until the sub-assemblies are incorporated into a barrel.  Additional enclosures will be provided for the barrels, themselves.

Fire:

The fire hazards to barrel components will be essentially unchanged from those that have existed since the components were gathered at SiDet.  However, the investment of manpower in fabricating sub-assemblies represents value added to the individual components.  We rely upon existing SiDet protective equipment and procedures to minimize fire hazards to equipment and personnel.

Because each ladder will be tested electrically as part of the barrel assembly process, it is essential that testing equipment be carefully designed, fabricated, and tested prior to its use in the barrel assembly process.  Fire hazards associated with the test equipment are addressed in the electrical safety documentation for the equipment.  Please see Appendix 1.

Handling:

Existing SiDet procedures require that personnel be fully gowned (booties, clean room gown, hair net, and facemask) when they are near exposed silicon devices in the Lab C clean rooms.  In addition, gloves are required for handling beryllium and/or silicon devices.  Because of the critical nature of barrel assembly work, D0 will limit the participants to those specifically authorized by list.  Appendix 2 consists of our present, proposed authorization list.

SiDet independently restricts personnel authorized to run CMM's.  Formal classroom training is required of all operators.  On the job training is required before personnel are authorized to operate a CMM without supervision.  SiDet establishes criteria and maintains lists of authorized personnel for the two categories of CMM operation.  D0 will ensure that the SiDet procedures are followed and that only properly authorized personnel will operate the CMM's.

Because silicon devices can be damaged by static discharges, grounding mats and grounding wrist straps are required in the barrel assembly area.  Personnel must ensure that they have been grounded before handling any silicon device.

Except for other work specifically requiring the use of the barrel assembly CMM, no other work will be conducted within 3 feet of the CMM on which barrel assembly is done.  Access to the barrel assembly area will be limited to personnel involved in barrel assembly or requiring the CMM.

Accumulation of contaminants:

The Lab C clean room is specifically designed and constructed to minimize air borne particulate contaminants.  The application of practices described earlier for minimizing the exposure of barrels and barrel components to moisture further reduces the exposure of barrels and barrel components to air borne contaminants.  Unnecessary equipment will be removed from the immediate vicinity of the barrel assembly area.

The primary chemicals used during the barrel assembly process are epoxy, ethyl alcohol, and Wakefield 120 thermal compound.  Proper containers and storage cabinets will be provided for each of these.

Hazards to personnel:

SiDet requires that all personnel working at SiDet have current, approved, beryllium handling training.  Hazards associated with barrel fabrication are consistent with those to which the training applies.

SiDet requires that personnel operating CMM's have training and approval consistent with that work.

No unusual fire or electrical hazards, except those which might be associated with testing equipment, are introduced during the barrel assembly process.  Hazards associated with testing equipment are addressed in Appendix 1.

Barrel Assembly Procedure
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Supervisory and management responsibilities:

Silicon tracker:

M. Demarteau, R. Lipton

Silicon tracker assembly:
W. Cooper

Silicon barrel assembly:
Y. Gershtein

Required equipment:

Barrel rotating fixture (drawing 3823.112 358913, 358914, 358918, 358922-358924, 358928)

Ladder installation fixture

LK or Zeiss UMC850 CMM

Various hand tools

Wrist ground straps and auxiliary grounding mats

Required personnel:

1. Ladder installation

a. At least two people must be present during any ladder installation work, one to install ladders and a second to provide assistance.

b. One of these people must be an authorized physicist, engineer, or technical supervisor.  This person has overall responsibility for the work being conducted.

c. One of these people must be an authorized ladder installer.  This person is responsible for installing ladders and for ensuring that the ladders are installed correctly and without damage.

d. One of these people must be an authorized CMM operator.  This person is responsible for ensuring that measurements of ladder position are made, that the measurements are correct, and that the CMM is operated in a safe and efficient manner.

e. A single person may satisfy multiple requirements, but all requirements, "a" through "d", must be satisfied.

2. Electrical testing

a. At least two people must be present during any electrical testing.

b. One of these people must be an authorized physicist, engineer, or technical supervisor.  This person has overall responsibility for the work being conducted.

c. One of these people must be an authorized electrical tester.

Required documentation:

1. Travelers and a logbook must be maintained to document barrel work.

2. A separate traveler must be maintained for each barrel.  Essential steps in barrel fabrication will be specified in the traveler, along with information relevant to each step.  A traveler entry must be made for each step.  All entries must be dated and signed or initialed.

3. A single logbook may be maintained for all barrels.  The logbook will serve as a record of the overall fabrication process and should include descriptions of work in progress.  Any unusual conditions affecting the fabrication process must be described in the logbook.  All entries must be dated and signed or initialed.

Procedural steps:

1. Ensure that all required people will be available when they are needed.

2. Align the active and passive bulkheads on the barrel rotating fixture.

3. Gather all components needed for ladder installation.

4. Select ladders and assign positions at which they are to be installed.

a.
Verify that ladders are satisfactory mechanically and electrically.

5. Move the selected ladders to a dry box in Lab C adjacent to the CMM.

6. Establish a coordinate system for the CMM based upon bulkhead reference features.

7. Determine which ladder should be installed next.

8. Immediately before ladder installation, verify that the ladder remains mechanically sound and that it functions electrically.  This and all other barrel assembly electrical tests should include verifications that the ladder readout functions properly, that individual channel pedestals are as expected, that the ladder can be properly biased, and that leakage currents are acceptable.  Dark enclosures are required for bias and leakage current checks.  The detailed testing steps will be specified in the traveler.

9. Move the protective cover so that it is to one side of the barrel being assembled.

10. Orient the rotating fixture so that the position at which a ladder is to be installed is at either 6 or 12 o'clock, as appropriate.

11. Install and position the ladder installation fixture.

12. Verify that the ladder assembly fixture moves smoothly and that its "grippers" work properly.

13. Ladder pigtails must be handled with great care.  The pigtail must be guided between installed ladders and positioned into slots in the barrel "fifth ring" during ladder installation.

14. If the ladder is to be installed on layer 7 or layer 8, verify that the ladder fits by installing it dry.

a. Place the ladder in the installation fixture.

b. Move the ladder into position.

c. Verify that it fits between the ladder posts and in full contact with the surfaces of the active and passive bulkheads.

d. Remove the ladder.

15. Apply thermal grease or silver epoxy to the appropriate ladder mounting surface of the active bulkhead.  Thermal grease should be used on layers 1 through 6.  Silver epoxy should be used on layers 7 and 8.

16. Place the ladder in the installation fixture.

17. Move the ladder into position.

18. Lower the ladder between the bulkhead posts.

19. Check the push direction for each end of the ladder.  Push the ladder ends transversely in the directions determined and longitudinally from the active towards the passive bulkhead.

20. Install active bulkhead pins.

21. Install passive bulkhead pins.

22. Check that the ladder pigtail is properly restrained and positioned by the "fifth ring" and that it rests properly between any installed ladders.

23. Measure the ladder position using the CMM.

24. Correct the ladder position as necessary.

25. Verify that the ladder functions electrically. 

26. If the ladder is installed on layer 7 or 8, apply a fillet of epoxy between the passive bulkhead and the ladder passive beryllium.

27. Prepare to install the next ladder or move the protective enclosure over the barrel.

28. When the barrel is mechanically complete, apply silver epoxy between all bulkhead active and passive ladder mounting surfaces and the adjacent ladder beryllium surfaces.

29. Measure all ladder positions and individually check that all ladders function electrically.

30. Store the barrel either in a container designed for that purpose or in its support cylinder.  A dry nitrogen purge is required during storage.

Changes in procedures:

Any changes in procedures must be approved in advance by Y. Gershtein, W. Cooper, R. Lipton, or M. Demarteau.  Operational readiness clearance must be reviewed and reaffirmed before any change is made which might have significant impact upon equipment or personnel hazards.

Appendix 1

Fire and Electrical Safety Associated with Single-ladder Testing Equipment

DØ Silicon Stand Alone Read-out System at Lab C

Silicon Group

Abstract.

This document briefly describes the various activities planned with regard to DØ silicon detectors and the read-out and data acquisition system in the clean room of Lab C used in the barrel assembly at the silicon facility.  
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Introduction

A system to readout individual silicon detectors for testing and debugging purposes has been setup at the silicon detector facility (SiDet) for silicon barrel and disk assembly. Tests include functionality tests of the high density interconnects (hdi’s), when only the SVXII readout chips are powered, and functionality tests of the full detector for which in addition the silicon sensor is biased. This note described the system used in performing these tests. 

Silicon Read-out Sequence

The silicon detectors are read-out using the SVXIIE chip. The chips, which read out 128 channels each, are mounted on a High Density Interconnect (HDI). The HDI is a flexible circuit which provides all relevant control, data,. and power lines to operate the chip. The SVXIIE chip is operated using two power sources for the analogue section of the chip (AVDD and AVDD2) and one source for the digital section (DVDD). The nominal voltages are 5.1 V, 3.5V and 5.0V. The HDI is connected through an interface board to a 25 foot long low mass cable which transmits the signals to a stand alone sequencer (SASEQ), housed in a VME crate. Data is read out through the VME backplane into a Bit3 module and displayed on a PC.

Setup


Figure 1 shows a floor plan of the rack used for detector testing. 
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Figure 1. Floor plan of the rack used for the read out of individual ladders installed in a barrel. 

System Description

The SVX chips are mounted three, six, eight or nine chips at a time onto flexible copper-on-kapton printed circuits called HDI’s.  Each HDI connects to a small pc board which then connects to a twenty-five foot 3M pleated-foil cable. The HDI’s are powered by Tektronix PS2521G current-limiting DC power supplies located in the centre of the rack.  These are three-output supplies, two outputs capable of supplying 2.5A, the other capable of 5.0A.  The supply provides the three voltages needed by the SVX chip: AVDD, AVDD2, and DVDD. A flat ribbon cable provides power from the supply to the Interface Board. The Interface Boards receive transceiver power through the power for the digital part of the svx chips, DVDD. 1/2-Amp fuses on the Interface Board protect the wire bonds to the SVX chips on the HDI’s (see Figure 2). The signals are transmitted through the 3M pleated-foil cable to the stand alone sequencer which resides in a standard VME crate. Data is read out through a Bit3 module in the same crate with a PC and displayed. The VME crate also houses a HV module to bias the detector. 

[image: image4.wmf]PS2521G P.S.

DVDD

5V, 5A

AVDD2

4V, 2.5A

AVDD

5V, 2.5A

18 AWG PAIR

18 AWG PAIR

18 AWG PAIR

M

OL

EX

C

O

N

NE

CT

O

R

5A

PE

R

PI

N

KSU I. B.

1A FUSE

1A FUSE

1A FUSE

TEKTRONIX

H

IR

O

S

E

C

O

N

N

E

C

T

O

R

HIROSE CONNECTOR

SVX POWER


Figure 2.  Wiring for SVX Power

Appendix 2

Authorization list for barrel assembly

March 11, 2000

This list will be updated periodically to take into account the observed capabilities of individuals.  Primary assignments will be established in weekly planning meetings.

Physicists, engineers, and technical
supervisors
CMM operators


J. Montes

W. Cooper
Y. Gershtein

H. Jostlein
S. Kesisoglou

J. Fast
H. Jostlein

Y. Gershtein


S. Kesisoglou
Electrical testers

A. Melnitchouk


J. Howell
Y. Gershtein

C. Serritella
S. Kesisoglou


A. Melnitchouk

Ladder installers
A. Juste


P. Rapidis

Y. Gershtein
R. Lipton

L. Rytchenkova
M. Demarteau

L. Mokhov
C. Gerber

G. Terenchkina
E. Kajfasz

J. Montes
F. Rizatdinova

C. Serritella
N. Ahmed

J. Howell
W. Cooper

J. Fast


W. Cooper
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