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FUV Detector System
Introduction and
Overview

Dr. Oswald Siegmund
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OVERVIEW OF FUV ASSEMBLIES Q" gonopnsesans

A stronomy

DEB Coordinate
Axes

« DEB - (Detector Electronics Box) / :
— DCE (Detector Control Electronics)) |
— TDCs (Time-to-Digital Converters)
— HVPS (High Voltage Power Supply) i
— LVPC(Low Voltage Power Converter) |

Detector Electronics Box (DEB)

DCS Coordinate

« DVA - (Detector Vacuum Assembly) =
— VHA (Vacuum Housing Assembly)
— DBA (Detector Backplate Assembly)
— Amplifiers
— HVFM (High Voltage Filter Module)

Detector Vacuum Assembly (DVA)
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COS FUYV System Configuration Features @' Spacs

A stronomy

* Dual segment, delay line microchannel plate detector scheme

— 2 segments per detector, <9mm gap, 179 x 10mm overall active area

— MCP front surface curved to 0.826m focal radius

— Detection Efficiency optimized from 1000A to 2500A with CsI photocathode
» Self-contained vacuum system

— Flight GSE Ion Pumps

— Flight operable door with motor drive and backup actuator release mechanism

« 8051 Microcontroller
— Automation and self-protection of HV and Door Operations

— (Global Count Rate Protection
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CA - Charge Amplifier

TDC - Time-to-Digital Converter
TH - Threshold Ckt

EF - Event Formatter
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FUYV Detector Mass Budget
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¥ Changes to System Since Q’ Actopnyscs an

A1 .« e :
B Mission CDR Arnomy
« DCE
— 8051 clock changed from 16 Mhz to 8 Mhz to add timing margin for (slower)
flight ACTEL (per Baja)

— Power-On-Reset circuit enhancement for extra margin, increased SEU tolerance
(per L. Orlowski)

« TDC
— Minor TDC-Y ACTEL modifications per Mark Voyton of GSFC

» Flight Software
— 8051 controller BOOT code simplified, re-written

— Flight OPERATE code currently being re-written and tested on ETU DEB. One
week added to schedule for system test in vacuum prior to Vibration Test.

— GSE OPERATE code mature and under Level II configuration control since
June 2000. Environmental tests to be performed with this code.

— FSW to be reviewed by the COS project in separate review
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Center for
UCB FUV Detector - Flight BBA Status @' Qaroptysics and

« Brazed Body Assemblies - have 3 flight BBA units
« MC® P’s - have 11 flight MCP sets

e Performance

Resolution, - is the primary selection criteria, ~ 25pm for most MCP stacks.
Flat field - MCP multifiber dominates, some small dead spots, & edge Moire
Background - almost all MCP sets have good background <0.5 events cm2 s-!
PHD - all MCP sets have good PHD’s ~ 35% - 60% FWHM @ ~107 gain
Gain map - adjusted by shims to make uniform

Mini-scrub - extract 0.02 C cm to assess gain stabilization effects

Metrology - need to match focus curve to £100pm

« Repeatability

Repeated MCP stackings give very consistent results

BBA'’s give same results on different DBA’s with different anodes
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1= UCB FUV Detector - Flight BBA Status Q" Aty
Aﬁtr-:lnc:my

BBA #1 rebuilt with new MCP’s.
Resolution, tests show good (<25um)
performance. Doing gain map, flat field,
background tests, mini-scrub next.

BBA #2 mini scrub, background tests &
gain trim done. Flight TDC flat field,
resolution (<25pm) & functional tests
are good. Selected for flight detector.
Metrology with DBA#1 & shimming
being completed. Formal verification
tests imminent.

BBA #3 assembled with new MCP’s.
Resolution, functional and background
tests underway.
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Backplate Status @ Ascoryscs g

Astronomy

« DBA #1 integrated with 2 flight anodes
and BBA#2 in flight detector (in

metrology)

« DBA #2 with 2 flight anodes & cradle
ready to be integrated BBA#1

« DBA #3 in test on VHA
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CQntar for
Detector Vacuum Assembly @l Asroonyscs s

« Two VHA units assembled and attached to DBA’s

« VHA #1 and #2 vacuum verified and operated with ion pumps
«  VHA #1 and #2 door operation verified

« VHA'’s ready for detector integration
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FUYV Electronic Board Status Astoptyses and

pace
AEI[GH(}ITI}'
ACTIVITY Amps |TDC-X |TDC-Y |HVFM |HVPS [LVPC |DCE-A |DCE-B [DCE-C
Parts List C C C C C C C C C
Schematic C C C C C C C C C
Actel Work - - - - - - - - -
Initial Design NA C C NA NA NA C C NA
Actel Peer Review NA C C NA NA NA C C NA
End-to-End Simulation NA C C NA NA NA C C NA
GSFC Review NA C C NA NA NA C C NA
FPGA tests with ETU electronics NA C C NA NA NA C C NA
Release ACTEL Schematic NA C C NA NA NA C C NA
PC Board Layout C C C C C C C C C
Parts Stress Analysis C C C NA NA NA NA C C
Worst Case Analysis NA C C NA NA C NA C C
Board Thermal Analysis C C C S S S C C C
Release Layout C C C C C C C C C
Board Fabrication C C C C C C C C C
Kit Parts C C C C C C C C C
Board Coupon Testing C C C C C C C C C
Stuff PC Boards C C C C C C C C C
Board Workmanship Acceptance C C C C C C C C C
Board Engineering Acceptance C C C C C C C C C
Engineering Test & Acceptance C C C C C C C C C
Temperature Cycle Test C S S C C C C C C
Voltage Margin Test C C C NA NA NA C C C
Final Acceptance Test C C C C C C C
Clean & Conformal Coat C C C C
C = Complete NA = Not Applicable S= started
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FUV Detector Electronics Verification & Status Aoromonca
Summary

« Amplifiers - Ready for final integration

« HVFMs - Ready for final integration

« HVPS - conformally coated - ready for final integration

« LVPC - conformally coated - ready for final integration

« DCEs - POR enhancements under test, conformal coat pending PROM burn

« TDCs - in thermal testing

Space Telescope Programs HST-COS FUV
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Amplifier Status Q’- g
stronomy

* Four Flight Amplifiers PCBs stuffed
and mounted 1n frames.

« Stuffed by J&T and initial
workmanship QA inspection done.

e Protection diodes and noise filters
applied at UCB.

» Passed GSFC inspection

« Electronic performance verified

* Voltage margin testing completed
« Thermal cycle tests completed

* Cleaned, conformally coated, staked
and baked.

* Four units ready for integration

Space Telescope Programs HST-COS FUV
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HVFM Status Q’- Kers
Aﬁtr-:lm}my

« 2 Flight HVFM units received from
Battel Engineering

» Passed QA inspection by GSFC

» Engineering Acceptance done at UCB
« Electronic performance verified

o Thermal cycle tests completed

» C(Cleaned, conformally coated, potted

e Initial four day vacuum bake-out of
EN-11 potting material at 60°C &
TQCM measured

« Two units ready for integration

Space Telescope Programs HST-COS FUV
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HVPS Status Q" Awoptyos
Aﬁtr-:lnc:my

» 2 Flight HVPS units Received from
Battel Engineering

» Passed by GSFC QA

« Passed UCB incoming inspection

« Engineering Acceptance tests done
* Electronic performance verified

« Thermal cycle tests completed

e Initial four day vacuum bake-out of
EN-11 potting material at 60°C &
TQCM measured

e One unit in use on flight detector

e One unit being cleaned, staked, and
conformally coated at Lockheed

Space Telescope Programs HST-COS FUV
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LVPC Status ) P
Astronomy

o Two flight LVPC units received
from Battel Engineering

« Passed UCB incoming inspection
o Passed GSFC QA
* Engineering Acceptance tests

— completed
-é = « Thermal tests performed by Battel
= Engineering
- * C(leaning and conformal coating at
Lockheed this week
Space Telescope Programs HST-COS FUV
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DCE Status @ i
Astronomy

» Received flight DCE boards from J&T
(2 setsof 3 (A, B, C.))

» Passed UCB inspection & GSFC QA
« Thermal analysis performed by BATC
« Engineering Acceptance tests done

« Electronic performance verified

« DCE ACTEL designs reviewed by
GSFC.

* Voltage margin tests completed

» Frequency margin tests completed
« Thermal cycle tests completed

* One set in use on flight detector

* One set having POR modifications
applied and tested.
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traph ricd

TDC Status QI Ko
Astronomy

o 4setsof X & Y Flight TDC units received
from J&T

» Passed QA inspection by GSFC
e Thermal analysis performed by BATC
« Engineering Acceptance done at UCB

» Electronic performance verified with
BBA#2 flight detector

« TDC ACTEL designs under review
 One ACTEL set burned and under test

« Voltage margin tests complete

« Frequency margin tests complete

» Thermal cycle tests underway on 1st set

* One set in use on flight detector
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