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SPIRE Bolometer Array Group Meeting
Saclay September 29, 30 1999
AGENDA
Day 1: September 29

Introduction Meeting logistics

®

e Aims of the meeting

e Review/revision of agenda
¢ Status of FIRST and SPIRE

SPIRE Review Plan
July PDR Review Board report and SPIRE response
SPIRE instrument design update
Review of actions

' Progress reports
CEA
GSFC/NIST

Lunch

JPL/Caltech
QMW (including Array Test Plan update)
Electronic system design updates (see note below)
CEA
GSFC/NIST
JPL/Caltech
Summary/discussion: Preparation for Nov. review

Splinter meetings: Array Test Plan
Warm Electronics

End Day 1

Day 2: Septe‘mher 30
Simulations
Beam profile and stray light modeling results
Instrument operating modes
Simulations of telescope scanning observations
Other simulation activities

Discussion: planning of future simulations
leading up to detector selection

Summary of meeting and actions
End of Meeting
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Aims of this meeting

1. Review technical status of the
array options
- Test results
- Readiness for final test phase
- System design

2. Plan the final phase of the array
test programme

3. Prepare for the Warm Electronics
Review in early December

4. Review status of instrument
modelling and simulation work
- Major results so far
- Agree programme leading up
to detector selection meeting

This is the last meeting of the Detector Array
Group before the Array Selection Meeting in
January

SPIRE Bolometer Array Meeting Saclay, 29, 30 September 1999 Matt Griffin



Status of FIRST and SPIRE
FIRST

Available data rate (averaged over 24 hrs) per instrument is
now 100 kbs (not as high as the 200 kbs that we hoped for)

Dornier Cryostat Interface Study has started

- Limited scope - no radical re-examination of the cryostat
design

- Study will examine problems with interfaces associated
with the detector options b important that we participate

- Study progress meeting in Munich October 20

SPIRE

July PDR Phase 1 was a success overall

Review Board report has been received and SPIRE has
responded to it

PDR plan has been revised (see Ken King's presentation)

FTS options narrowed down (see Bruce Swinyard's
presentation)

Detailed optical design and layout now available

Division of focal plane between the three FIRST
instruments is now finalised

Areas in need of urgent attention:
- Electronic system designs of array options

- Operating modes and their implications for the
warm electronics

SPIRE Bolometer Array Meeting Saclay, 29, 30 September 1999 Matt Griffin



Schedule of future meetings

Warm Electronics Review Dec. 6, 7 Rome
(PDR Phase 2)

Detector Array Selection Jan. 31/Feb.1 RAL

Meeting
PDR Phase 3 March 2000 TBD
Detailed Design Review Sept. 2000 RAL

SPIRE Bolometer Array Meeting Saclay, 29, 30 September 1999 Matt Griffin



Agenda Iltem 7
Electronic system design updates

Detailed information for

The Warm Electronics Group and the Systems Team
(preparation for the December Warm Electronics Review)

Cryostat/instrument interfaces study.

Presentations to include all requirements on and
specifications for (and as much detailed design
Information as possible) on:

Cryoharness requirements
Requirements for the grounding scheme
RF filter box

BAU

Detector sampling and synchronisation

Detector data reduction
- What needs to be done to convert the raw data
stream to the value assumed in the data-rate note?

Glitch recognition
Colin's "noise diagram"” filled in

Proposed/suggested warm electronics implementation
(block diagrams/circuits/components to be used etc.)

Warm electronics power

Anything else that you think may be relevant to the work
of the Warm Electronics Group (before it's too late . . .)

SPIRE Bolometer Array Meeting Saclay, 29, 30 September 1999 Matt Griffin



Note on Item 7:

The main purposes of this item are to provide as much and as detailed information as possible

for:

The Warm Electronics Group and the Systems Team to help them define the requirements
and outline design for the warm electronics. It is very important to do this in preparation
for the November Warm Electronics Review.

The ESA/Industry study of the cryostat and instrument interfaces which is about to start.
The requirements for the cryoharness and the BAU are important here. Much of the
relevant material has already been presented at the July PDR and is incorporated into the

. IID-B - please provide any updates and check for any errors/inconsistencies.

Presentations should include all requirements on and specifications for (and as much detailed
design information as possible) on: '

The cryoharness requirements

Requirements for the grounding scheme

RF filter box

The BAU

Detector sampling and synchronisation

Detector data reduction -

- What needs to be done to convert the raw data stream to the value assumed in the
data-rate note?

Glitch recognition

Colin's "noise diagram" filled in

Proposed/suggested warm electronics implementation (block diagrams/circuits/

components to be used etc.) '

Warm electronics power

Anything else that you think may be relevant to the work of the Warm Electronics Group

(if it's not raised soon it might be too late . . . )

Some of these issues and the implications for the warm electronics will be discussed in more
detail in the Systems Team meeting immediately afterwards. The agenda will be circulated
later by Colin and Louis, but will include:

Interface Definition and Control

Warm Electronics (analysis of needs defined by FTS and Detector Groups)
ESA's industrial study of the FIRST Cryostat

AIV (outcome of alignment meeting)

Clarification of subsystem deliverables

Planning for Warm Electronics internal review in Nov.
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Response to PDR Review Board Report

1. Capability to meet science goals

Effect of pointing errors on scanning mode observations
and need for simulations of FTS observations:

Will include in simulations.

Extraction of astronomical spectra from FTS data:

FTS simulations must be done.

Need for stray light modelling and experimental
measurements

- Build up increasingly detailed APART model.
- Possibly build ground calibration facility early and
use as test bed.

Data rate problems

- Aim is to avoid any on-board averaging if possible
- 100 kbs limit may require some compromises

Urgent need to make progress on the FTS design

- Already being addressed

- Working towards full review in March

-  FTS must not distract consortium attention from the
photometer

*He cooler redundancy:

- Study group set up and is working.

- Assessment and report by end 99

- Will present proposed scheme to establish high
reliability to ESA

SPIRE Bolometer Array Meeting Saclay, 29, 30 September 1999 Matt Griffin



2. Development Plan

Structural design, BSM:
Preparing for full PDR in Mar.
Thermal design:

Full thermal model to be established (will be discussed at
Systems Team meeting)

Shutter:

- Design can’t start in detail until the workpackage has
been accepted and funded.

- Canada only option now; funding status uncertain

- Cold cryostat lid or retroreflector MGSE should be
studied by ESA.

Detector selection:

- Agree that it cannot be delayed.

SPIRE Bolometer Array Meeting Saclay, 29, 30 September 1999 Matt Griffin
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Instrument Design Update

Bruce Swinyard

29/30 Sept 1999 SPIRE Bolometer Array Group Meeting



Instrument Design Update

 No major changes to the opto-mechanical layout
— Design consolidation and interface specification
— It all still fits - just!

— Difficult to accommodate the detector arrays (see
proposed i/f drawing)

o Attentionis now on the detailed design of the FTS
— A carriage mechanism has been proposed by GSFC
— Thisis presently the baseline

— The Heidenhain Moiré fringe device is baselined for the
position sensor

— The position of the system stop is being finalised

29/30 Sept 1999 SPIRE Bolometer Array Group Meeting



Instrument Design Update

o FTSissues affecting the arrays
— Decision to keep to two arrays for the FTS

— Extension to lower wavelengths difficult - possible to
achieve some sensitivity by profiling filter

— Sensitivity at longer wavelengths (up to 670 nm)
dependent on detector

— Backup “step and integrate” operation mode will be
Implemented if possible

— Envelope is very tight

29/30 Sept 1999 SPIRE Bolometer Array Group Meeting



Instrument Design Changes

e “External” issues

— Telescope design has changed - now have athick
telescope (~200 mm). F/# and focal position w.r.t.
optical bench remain the same (more or less)

— ESA have started a cryostat study with Dornier to
revisit the instrument interfaces.

» We are asking for the interface temperature to be significantly
lower (<6 K) as this would very much simplify the design

» Dornier fax indicates they won't be radically changing the
design

» They have highlighted the large thermal load from the GSFC
wiring - they only want to study one detector option

* We have responded “robustly” to this suggestion

29/30 Sept 1999 SPIRE Bolometer Array Group Meeting



Instrument Design Update

e Qutstanding Issues:
— BAU requirements
— JFET/Hlter box requirements
— Grounding scheme and EM C requirements

— Interface definition

Electronics/operations - N kHz to 40 Hz - synchronisation -
bias and control lines etc...

Thermal - how do the straps get/on off
Mechanical - MSSL concerned about the amount of space
Accessibility

29/30 Sept 1999 SPIRE Bolometer Array Group Meeting
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Test Report

Systéme ADWINPRO ; Pré-ampli EPAS : gain= 100,BP=3.4KHz
Réf Montage:99 20 /Réf.Bolombdtre:P115 2.3
Intégré en cryostat : au SAP ; Température : 0.28K
Conditions particuliéres : Bg= CN & 9.6K pW/mm2 ; Fiftre : um - pm (non)
Commentaires: Charges externes,Vi= 1., offsst=2.745v, Vbias=1.2  1.6v
Mode Suiveur ; fréquence trame =29
Temps d'acquisition par colonne =0
bre de moyenne par acquisition =0
Nomsbre d'images successives =255
Valeur du bruit corrélé =0.0104522835903475
Filteage coupe-bande :1
Cross_filtrage : 1
Correetion d*offset :10
Nombre de défants =0/ critdre : 0.2
Fichier de sauvegarde : OffsetH:\Porte-documents\acquisition\99 20\CRYO.SAP\0.3K.25HZ \vinl .2
Fichier de sauvegarde : ImageH:\Porte~documents\sequisition\99 20\CRYO.SAP\0.3K.25HZ\vin! .2.tcnl5
Fichier de sauvegarde : BruitH:\Porte-documents\acquisition\99_20\CRYO.SAP\0.3K.25HZ\vin1 .2
Image de référence; Réponse sous flux; Image de bruit; Signal & bruit
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QMW Progress & Array Test
Update



Progress

3 CEA devices tested so far
Heat switch designed & integrated
BACUS cool-down cycle well characterised

Dewar reconfigured for stray light tests
— Blanked VI’s as F(temp.) & noise as F(bias)
— 1SO illuminator tests

— Stray light tests - next week



Progress (2)

Building parts for testing stray light from
FTS position sensor (Moire fringe )

All filters, windows & mounts now built &
distributed to groups

Ruthenium oxide thermometers mounted &
calibrated

Blanking plates complete & distributed -
test datato be distributed by Raul Hermoso



Progress (3)

« QMW lab almost completely equipped

e |[luminator tests

— Stalled due to NASA admin. - Four devices
were sent 2 months ago, but they are still held
up in the shipping dept. - problems with ITAR
regulations

— Ready for integration in BACUS - test with
NTD pixel.



Test Plan Update

e CEA tests continue at QMW
— Next device to be tested 4/10/99
e GSFC
— Shipping to QMW 8/11/99
— Campaign starts 10/11/99 - ending 19/12/99

e JPL/Caltech
— Arriving 1/11/99 for 1 month campaign



Test Plan Update (2)

« All dewars now have correct
filters/'windows to allow “open” operation

e FTS & telescope smulator interfaces &
operational modes will be finalised at the
splinter meeting
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SPACE EI.E(!TRONICS INC.
Seace Probucts

s

8-CranneL CMOS Anavoc MuLTiPLExer

338RP

V+ V- GND
p [ ] N 6] ] A
[ (18 o — T e
’ NO2 _‘7/|A__L__*‘
v [ El No3 O/}/ | J:
l l 1
not [ SEi HRZ ',::8: T T T i com
' o
HE R D R
No3 [ ] nos N8 —~o/i/ g: T E -
' | ! t 1 i ]
Noa [ | ] nor [ CMOS DECODE LOGIC ]
COM E 8 9 :] NOS8 , :
A2 A1 A0 EN
FEATURES: DescripTion:

Rao-Pak® technology hardened against natural space radiation
Total dose hardness >100 krad (Si), dependent upon orbit
Package:

-16 Pin Rao-Pak® flat pack

On-resistance, <400€2 max

Transition time, <500ns

On-resistance match, <10Q

NO-off leakage current, <20pA at +259€

1.50C charge injection

Single-supply operation (+4.5V to +30V) bipolar-supply operation
(£4.5Vto £20V)

Plug-in upgrade for industry-standard DG508A/DG509A
Rail-to-rail signal handling

TTL/CMOS-logic compatible

0217.99Rev2

TR TR

619) 452-5499 - wwwespa

S

om

R

R TR

(619) 45)>2->416‘7-; Fax; eelecAtronics‘c

Space Electronics' 338RP (RP for Rap-Pak®) monolithic, CMOS analog
multiplexer features a typical 100 kilorad (Si) total dose tolerance. Using

- Space Electronics’ radiation-hardened Rap-PAK® packaging technology,

the 338RP is designed to connect one of eight inputs to a common output
by control of a 3-bit binary address, and may be used as either a mux or a
demux. On-resistance is 400€2 max, and the it conducts current equally
well in both directions. These muxes feature extremely low off leakages
(less than 20pA at +25°C), and extremely low on-channel leakages (less
than 50pA at +25°C). The new design offers quaranteed fow charge
injection (1.5pC typ) and electrostatic discharge (FSD) protection greater
than 2000V, per method 3015.7. The 338RP operates from a single +4.5V
to +30V supply or from dual supplies of +4.5 to +20V. All control
inputs (whether address or enable) are TTL compatible (+0.8V to
+2.4V) over the full specified temperature range and over the 4.5V to
+ 18V supply range. Capable of surviving space environments, the 338RP
Is ideal for satellite, spacecraft, and space probe missions. The patented
radiation-hardened RAD-PA® technology incorporates radiation shield-
ing in the microcircuit package. It eliminates box shielding while provid-
ing required lifetime in orbit. This product is available up to Class S
packaging and screening.

All data sheets are subject to change without notice 1

SRRt

R B e

s Inc.
All rights reserved.

SRS NS

S



YI7=A ONTH

! Z . £ Y
133Hs] i WIS
J i
E_ N EL ELTE. m—
[(ENaETal
NMYHT
310 | SIVAGHddY
\4
i ON_LIVHING)
g
m' 2Z9nS00Y
priolgl 392211 pi8)N ] 372211 pizalyl J1Z3L1
- <J (Ot20 [ e (6EDD (0E0 L (0€ED0 [ ©eo | (0E2VDID0 Een -
o (€YD} PO —rzreamov (00040 oﬂmsauq— (OED 40— ﬁ_m&ul_< (€204 00 (OEO I D~y (eI 0Tz _ (0EDUNS
a8 ]
#3073 Y3013 A3013 A207): %301) 33617 y A v -
448 !
JY a9y Y Y v vl <t
J 3
d g
03AOHddY | 3LVO NOILIHIS30 AdY ; .
SNOISIAZY a— . g
1 , Z £ 7




* YIZEA YIZEH

JEETS| | 3v3S

03NSSI

g
AT ON .%5_ N _‘,Dmu_wum

IIENREER]

NMYHQ
' 3LV0 | SIVAQHADY

ON_1JvHdiNG)

J910dIS

F(OSTID
c_:_cmll_llm_
Ganus—]

INILAHS
20134

:
9117

(0'SD)0
(0:STHD4DG

;

10EZIVIVD) - s

1A
9
3
- Y
€ UHHIUS NS

¢ e s

1 IN3LAHS

o Gl ey

™IS

NN

[RZCTEN

J910dis

: D]D
[0'ED1Di00 [ oeno

2014 0'G1)001D( 0SITIVed

10:L10

:

JIY

34n8 T3STXNWG

3774140 v <

4409 HITXNWG

. #3139

EELR}

(03A0HddVY 31v0 NOILdIYIS30 A3

SNOISIAGY :
—.B.ulllm.w_ ON .a;:_ *




m YIZ=A VIZEH

L33HS VIS
o _ v 03ns
A ON_OM( ON_WISHIZIS:
03y13H0
NMYHO
31va STVYAOHddY
‘ON B/.\mhzou_
381ND
P 00
EONY | 10°:2130d1d _
ANI 5 v (010did N 510003
@ »LOA_Q A\ g TPodia
Posd v [210dld J19V]
l\maﬁlm 2071 a— w
03 A v -
0TdW)
INTIND
(0°6)8040(
A .
g3V .. ] [0'61LNJD o@waﬁoc
4409
B, ]
44n8 1P
101 —~—] ,
(0'6)VDI(] %3017
10'61S0
03A0HddV J1v0 NQOI1dI¥dS30 AJd
SNOISIAJY .

A3 HS 0N .QBD_ m




" 0€:ZT*9T 666T ‘Sz Ioaquaidss ‘Aepanies

sn ys8 sn z. sn 09 sn 8yp sn 9¢ sn yz sn T sn o

-_p_~_____—_________—___________~_._____—.n.~”'_._—_~.~_.~__—\_fh“»_____—.___.____—

TXORWY

OX NIV

uvdg ANOD
MDD OdId
MTIDT DOV
1O XOWA
XOWA

avd TAsSng
MTID

LASHE



i 0 aw VIZ=A VIZH

: 133Hs} i 3VIS
) - . . — m 030SSL
AT ON_OMQ ON WISl 371S
1 AT
NMYHO
31v0 | SIVAQHddY

‘ON_1JVHIND]

- J7IND
<y .
s | (0°TD
1044°S7¢ | - 290U
9l TOTHIWIL J12V]
ﬂ ZONYN - 901
St n
i . . v 137330 %o
P : : v A 1IN
xi
B [CIER : wmnocm ® ]
ST 1 (0:€)D3 o
7l ] TTB0 Hd | (01D
L m_ (SRR 31qoud
- HVETAND) ;
31 T2 Ad
m_ll‘ J12v)
-~ T716W31 MNHWM [ESTT
o g 4 e Ha (013S¥Hd %307
A, .
@. TE1OWI 1
I3V . 391N
J1oY ’ yva 1ASNg
ﬂ [FAGPGR 3)q0Uu3) |
H0eed %3014 TTIXNIWNY (010 Yvg ZASNg
C— . ; 31q0U
THGWIT
TXNWY
JpP
? u . . TS . V]
("9 D40 10910 " .
{ : . %30)
090w 90 o ORI J
3011
ZONYN
4]
A
. v
03AC0HddY 3iva NOILdIgIS30 A3d

SNOISIAZY

m A m_ ON .:3_.__ W

W0) = Jojoudisag jay




NTIMFTANS

V Sevadsng

T

43 9% “Se1) WA “ G5 | 291 | m,.u\.. .
BEA AN U B B .- .- ° R P P VT T
n-ocdh? Y7 | e . N=p2 TN | VT [N TN | ko =
st | Ve | s 9% | IS
51 . as1 | 951 . &1 . s i P s vkl g |
N7odl) Y “na2 |\ \"NHD NN VIO | a2 IDTTD TN —
, 5SS
Ny SNVHD - - N T HON ~ Tty _W«\mi S |
5SS
—STST ST -y
_ N.___E \.%\._v — \wmxlﬁ

=l

Lr::-m&&u&g&ﬁ@_ 2a4)




Y172A fgNreH

133u5]

N33

DALY
3Lvg S WAQYddY

A

ON_LIVHIND

31x0ds ‘
21ves <]
ZIvas
2ams <J ,
s
Sxe21v
ansppy] e
W T INGT ez vol ixnsy @
: WS
ﬂ " Lo 3 EETR ‘
\FEZILvon i
<4125
w NIL LM
[ INILAIHG]
) SV XORG
TISXOHG )
32 X0HY i i
B . J
. CEKLED]
. ) %10
mnm_u
271340
- . a ony —

7
5
)

Y
313 Xm0 1353

UV ZASA uva 2X5ng
it
31

0

1

%207)
10 61450

UvETIASNG

s

03ADHddY vg NOJLdIH2S30 AM
SNOISIAIH




——PSD

INOISE

2.69 nVrms/RtHz @ 205 Hz

100




MAG=199.63 @ 208 Hz

Phase = 187.8 deg @ 208 Hz

1000

100
Freq [HZz]




Analog Devices, Inc.  Space Qualified Parts List

Other Functions Electrical Process
Grade Pkg* Level*
AD2S80A Variable Resolution Resolver-to-Digital Converter S D-40 1,3
ADS590 Two Terminal IC Temperature Transducer KL HF 1,23
AD598 LVDT Signal Conditioner S D-20 1
ADG630 Balanced Modulator/Demodulator S D-20 5
AD637 Wideband RMS-to-DC Converter S D-14 5
AD9500 Digitally Programmable Delay Generator S.T D-24 L3
ADSP2100A 12.5 MIPS DSP Microprocessor S G-100 1.3
MATO1 Matched Dual NPN Transistor A H 1,3
MATO02 Low Noise, Matched Dual NPN Transistor AB H,RC 1
MATO03 Low Noise, Matched Dual PNP Transistor AB H.RC 1

MATO04 Matched Quad NPN Transistor A Y 1

Space Products Process Level and Package Information

* 1. Process Level Key

- Qualified or qualifiable to MIL-STD-883 Level S Para. 1.2.1

- Qualified, or in qualification as MIL-PRF-38535 QML Level V

Available processed to ESA9000 Level B

- Non-Compliant, Non-QML Devices per MIL-STD-883, Para. 1.2.2
SEM only is available in lieu of Wafer Lot Acceptance.

5 - Product in qualification

LS I O R
i

*2. Package Option Key

CTQFP 44 lead Ceramic Flat Pack (in development)
CSOIC Ceramic Small Outline IC Package, (in development)
D - Side Brazed Hermetic DIP

E - Ceramic Leadless Chip Carrier

F - Ceramic Flat Pack (2-Lead & 16-Lead)
G-100- Ceramic Pin Grid Array

H - Hermetic Metal Can

I - 8-Lead TO-99 Can

L - 10-Lead Flat Pack

M - 14-Lead Flat Pack

N - 24-Lead Flat Pack

F28- 28-Lead Flat Pack

Q- 16-Lead Cerdip (Santa Clara Based Product)
Q - Cerdip (Other Analog Divisions)

R - 20-Lead Ceramic Dip

RC - 20-Lead Leadless Chip Carrier

TC - 28-Lead Leadless Chip Carrier

T 28-Lead Ceramic Dip

w 24-Lead Ceramic Dip (Narrow Body)

X - 18-Lead Ceramic Dip

Y - 14 Lead Ceramic Dip

Z - 8-Lead Ceramic Dip

268 68 Pin Gull Wing Package

Product Deletions in 1996, Revision T, U, and Revision X in 1997 These parts are not recommended for new designs. Contact
factory for availability

ADS587SD,TD AD9696TD ADCI12BW OP61AJ,AZ,ARC OP497AJ,ARC

AD562SD AD9022SD AD9713BTD AMPOSBX OP64AJ,AZ.ARC REF08BZ
AD563SD,TD AD9048SD AD9720SD . DAC10BX OP97AJAZ,

AD567SD AD973SD AD9721SD DAC312BR OP260AJ,AZ,ARC

July 13, 1998 Page 8 of 11.




Analog Devices, Inc.  Space Qualified Parts List
Data Available* |

Radiation Tolerance

Category RAD(Si) G (N [Product Description
~ Strategic Levels SWO0l Quad SPST JFET Analog Switch
200K to 1Meg rad + SW02 Quad Analog Switch
] V. Swos Quad Analog Switch
Commercial Space Level N ADI1671 12-Bit 1.25 MSPS ADC
50K to 200K rad v ADS534 Precision IC Multiplier
v AD5TI 8/10-Bit ADC
v AD573 Complete 10-Bit ADC with P Interface
v AD574 Complete 12-Bit ADC with pP Interface
ADSB0 High Precision 2.5V Reference
AD581 High Precision 10V Reference
AD587 High Precision 10V Reference
AD588 High Precision Voltage Reference
v AD589 Precision 1.2V Reference
AD630 Balanced Modulator / Demodulator
AD632 Internally Trimmed Precision IC Multiplier
AD670 . Low Cost Signal Conditioning 8-Bit ADC
v AD767 pProcessor Compatible 12-Bit DAC
v AD9002 High Speed Monolithic 8-Bit ADC
V AD9012 High Speed TTL 8-Bit ADC
) ADSP2100A 12.5 MIPS DSP Microprocessor
V AMPO1 ' Precision Instrumentation Amp
AMPO5 Fast Settling JFET Instrumentation Amplifier
v CMP04 Low Power Comparator
v MATO1 Matched Transistor Pair
MATO02 Low Noise, Matched Dual NPN Transistor
MATO3 Low Noise, Matched Dual PNP Transistor
MATO04 Matched Quad NPN Transistor
v v OP08/O0PI2 Low-Input-Bias-Current Op Amp
x/ OP200/400 ‘ Dual/Quad Low Offset, Low Power Op Amp
v v 0P249 Dual Precision High Speed Op Amp
vy OP50 High Output Current (AVCLe5) Op Amp
V l OP97/PM10i£ l Low-Power Precision Op Amp
v PM1008 Low-Power Precision Op Amp
v PM108 / PM2108 Single / Dual Low Input Bias Current Op Amp
v PM111  Precision Comparator
v PM119 Precision High-Speed Comparator
v v PMI39 Quad General Purpose Comparator
V REF43 +2.5V Low Power Precision Reference

July 13, 1998 | Page 10 of 11.
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——
— Structure-Detector

Contents:

« Mechanical requirements
o Geometrical requirements

Detector meeting Saclay 28/29 Sep. 1999
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== Mechanical environment (1)

C
M SSL

Incomming ‘InfraRed’
x4,

Yy _
‘e M >

Quasi Static levels Casel Case2 Case3 Case4d
x-direction (ref. sketch)

Longitudinal 2259 225¢ - -
y-direction (ref. sketch)

L ateral 39 - 69 -
z-direction (ref. sketch)

L ateral - 39 - 69

QUALIFCATION (TBC)

Detector meeting Saclay 28/29 Sep. 1999



Mechanical environment (2)

Sine vibration levels (all directions)

Freguency range Input at base
5-18 Hz 22 mm (peak-peak)
18-100 Hz 159

QUALIFCATION (TBC)

Detector meeting Saclay 28/29 Sep. 1999



Mechanical environment (3)

P———
M SSL
PSD input for qual. random vibration (TBC) RMS 7.4 g
0.1000
10 100 1000 10000
/ !
/ ~
A ™S
0.0100 /
/,I
N 7
< /
> /
/
0.0010 ,,/
/
/
/
/
0.0001
frequency [Hz]

QUALIFICATION (TBC)

Detector meeting Saclay 28/29 Sep. 1999



Mechanical environment (4)

Frequency response of 3 connected mass spring systems

sysl: 110 Hz, 2% struct. Sys2: 150 Hz, 2% struct.
Sys3: 200 Hz, 2% struct.

10000
—— structure
ﬂ ﬁ — detect. box
1000 = detector
;’HJHI‘\ 7 ‘1\ ] —all combined

(@)} 100 Jﬁ \x\ U'\I

: \\ 1 I'l

= il \

10 H% \\
? H‘\\ XQ structure: 86 0
1 1] \ detector box: 1559
10 100 1000 combined: 2069
f [Hz]

QUALIFICATION (TBC)

Detector meeting Saclay 28/29 Sep. 1999
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UCL ' "
==~ Mechanical environment (5)
M SSL
Frequency response of 3 connected mass spring systems
sysl: 120 Hz, 2% struct. Sys2: 150 Hz, 2% struct.
Sys3: 300 Hz, 2% struct.
10000
—— structure
' — detect. box
1000 = detector
/’I;‘Hi\/ '1\ — all combined
> 100 ; E \
\\'\ | \\
RN
e — N\
10 NN
P— 1 structure: 49 ¢
N =
1 LT \ detector box: 88 ¢
10 100 1000 ~ combined: 99 g
f [HZ]
Detector meeting Saclay 28/29 Sep. 1999

QUALIFICATION (TBC)



CL  Geometrical environment

36 RAD.

5 RAD.
ARRAY FACE

3 HOLES DIA.

—p—
ii::::aL,//////

3,7

EQUISPACED ON 75RCD

NOTE =

ABOVE SHOWS DETECTOR DIMS. AS USED

IN CURRENT CAD MODEL. DETECTOR DIMS.
ARE AS SPECIFIED BY RAL WITH MOUNTING
FLANGE ADDED AT MS55L TO SUIT CAD MODEL

30

TBC.

NOTE THIS DIMENSION MAY
HAVE 7O BE [NCREASED FOR
ONE DETECTOR

BES

50

#75

63

100

Detector meeting Saclay 28/29 Sep. 1999




UCL  Geometrical environment

N
‘o

Sl

Detector meeting Saclay 28/29 Sep. 1999



Geometrical environment

Detector meeting Saclay 28/29 Sep. 1999



UCL  Geometrical environment

Detector meeting Saclay 28/29 Sep. 1999
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Ll Conclusions

M SSL

* Mechanical environment
— severe sine vibration spec
— eigenfrequency structure > 120 Hz
— eigenfrequency detector boxes > 150 Hz
— eigenfrequency detectors > 300 Hz
— relaxation of sine spec.

Detector meeting Saclay 28/29 Sep. 1999



6661 "dos 67/8¢ Aejoes Sunesw 1010019(]

d.i@k %80 - /6#{.3@‘«.&\!
J
€331 L Lh91T /13U Lwagy  may

Lrawmgne IMeGH Mes —

i
007 {3noiy) auejd Surunow —

JojoWRIP WU G/ > J0}99)ap JO WO0NOG —
© JOJOWIRIP WU G9 > J0JOAP JO AS0U —
. JUOWUOIAUY [BOLIOWOAL)

"ISSIA

SUOIST]IU0)) m—




Beam Profile M odelling

Bruce Swinyard

29/30 Sept 1999 SPIRE Bolometer Array Group Meeting



Beam Profile M odelling

» Telescope design has changed - not included in latest
model results from Martin

e Tony is concentrating on the FTS design in order to
correctly size the exit apertures

e Beam sizes and distortion of field passed to simulations
folk as IDL routine and table of positions

 ASAP model now includes real size of detector pixel for
bare arrays

e Single Gaussian mode used for simulating feedhorns

« FWHM 250 - 17.56 arcsec
350 - 24.73 arcsec
500 - 35.36 arcsec

29/30 Sept 1999 SPIRE Bolometer Array Group Meeting



Beam Profiles

lodel of BOLPHT126 — bare detector and single mode Gd

Relative Intensity

29/30 Sept 1999

L I L L I L
0.8+ _
06 1 250 mMm
0.4+ .
0.2+ _
0.0_ C TR R 1
—60 —40 —-20 0 20 40 60

Angle on sky (arcsec)

SPIRE Bolometer Array Group Meeting



Beam Profiles

lodel of BOLPHT126 — bare detector and single mode Gd
1O T T T | T T T | T T T T T T | T T T | T T T

0.8

o
o
T

350 nm

o
~
I

Relative Intensity

0.2

O-O 1 lr‘—i\ 1 | 1 1 1 | 1 1 1 | 1 L
-60 -40 -20 0 20 40 60
Angle on sky (arcsec)
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Beam Profiles

lodel of BOLPHT126 — bare detector and single mode Gd
1O T T T | T T T | T T T T T T | T T T | T T T
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o
o
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500 nm
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Operating Modes

Bruce Swinyard

30 Sept - 1 Oct 1999 SPIRE Systems Team, Saclay



Operating M odes

e Operating Modes Document in its infancy

It will try to define the requirements on the WE; OBS and
Ground segment for all operating modes of the SPIRE
Instrument

e Concentration is on the Observing Mode for the time being

e First draft has 7 (ish) “ Observatory Functions’ defined for
the feedhorn option

e Try to use these to define the “Instrument Functions’ and
* Data Configurations’

— These then set the requirements on the WE; OBS and
Ground segment.

30 Sept - 1 Oct 1999 SPIRE Systems Team, Saclay 1



30 Sept - 1 Oct 1999

Operating M odes

For exam
RA,Dec

ple:

Observatory function
Observation Parameters

For example:

Source

Area to be mapped

Observation Type (chopped etc)
Desired signal/noise or observation
time

Observin .
g Observation /L
Sequence (FSC) % AOT
(FSC/MOC)
f? Astronomer
Observatory
Function
Spacecraft Instrument Instrument Data
Functions Functions Configuration
For example: For example: For example:
Line scan Photometer chop Full field of view
Raster Photometer jiggle etc Reduced field of view|
Nodding Raw data

Data Sampling

In
C

Sequences

strument
ommand

On-Board
Software
Commands

SPIRE Systems Team, Saclay
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Operating M odes

e Observatory functions - examples

 POF1 ; Chop Without Jiggling
* POF2 : Seven-Point Jiggle Map
POR3 ; Sn-Point Jiggle Map
« POH4 : Raster Map
 POF5 ; Scan Map Without Chopping
* POF6 ; Scan Map With Chopping
* POF6 ; Photometer Peak-Up
o POF7 ; Operate photometer internal calibrator

30 Sept - 1 Oct 1999 SPIRE Systems Team, Saclay 5



Operating M odes

Table TBD: Photometer Observatory Function POF2: Seven-Point Jiggle Map

Instrument Function: Photometer Cho

P

No. Parameter Range of values Nominal value Comments
1 Prime detector One of thetwo TBD This position on the array is
triple-overlap aligned on-source for nod
positions in the position 1.
centre of the arrays Common with POFL1.
2 Chop frequency 0.3(TBC)-5Hz 2(TBC) Common with POFL1.
3 Chop direction Any directioninthe | Parallel to the Common with POFL1.
Y-Z plane Y-axis
4 Chop throw Any value within 126" onthesky | Common with POF1.
the BSM range (4 parallel to Y-
arcmin. inY; 0.5 axis
arcmin in z)
Instrument Function: Photometer Jiggle
1 Jiggle pattern 7-point (central + g =6arcsec.
hexagon) with
separation g
2 Number of chop Min=5 Such asto give
cycles/jiggle position Max = TBD roughly 1 minute
per jiggle cycle
3 Number of jiggle N=1-TBD 1
cycles/nod position
4 Total integrationtime | Min= 2 jiggle None Only required for nodding OFF
cycles
Max = TBD
Telescope Function: Nod
1 Nodding ON or OFF ON Nodding is optional
2 Telescope nod Determined by the | Set to allow one
period time taken for N jiggle cycle per
jiggle cycles nod position
3 Nod direction Same as the chop Parallel to the
direction Y-axis
4 Nod throw Same as the chop 126"
throw
5 Total number of nod Min=2 TBD Specifies total integration time if
cycles Max = TBD nodding is ON

30 Sept - 1 Oct 1999

SPIRE Systems Team, Saclay




Spire Simulations

Seb Oliver and Neal Todd



Overview

Goals

Overview of Simulation Method
Current Status

Latest Results

Future Steps
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Goals of SPIRE Simulations

Assess Instrument Design Options e.qg.

Filled Arrays vs. Feed Horns
Impact on confusion noise
Impact on mapping speed

Filter choice
Assess Observation modes & Strategies

Assess Data Reduction Methods and Quality
of Data Products



Simulation Ingredients

Synthetic Sky
Instrument Model
Observing Modes

Data Reduction
Maps
Source lists
Data Assessment



Synthetic Sky

Point Sources

Model Counts full range of valid models

Model Colours to test multil capabilities

Model N(z) & P(k) to assess clustering

Real Sources for observation planning
Background

Cirrus Emission  espec. near Galactic plane
Zodiacal Light probably unimportant



Instrument Model

Beam profile of detector on sky
Includes coupling of detector to telescope

f(x,y)=I,(ad)B,

Power absorbed by detector
P: f'A\el Dnh opth det

Noise Addition

~NEP

TOT

2t

S



Current Status

Sky Model
N(S) models independent across bands
Low resolution Cirrus
Instrument/Observing Modes
3 filters 250, 350, 500mMm
Feed Horn & Filled arrays
Single NEP & 2 detector Q. Efficiencies
Raster & 64 pt. Jiggle Map
Chopped & Un-chopped
Scan mapping



Current Status (ctd.)

Data Reduction & Analysis
Arbitrary map weighting function
Statistics of intensity map, P(D)

Gaussian Fit

:>& sigma

RMS trimmed at fixed “tlassical’’confusion level

FWHM

3s 3s
Itterative Condon S:\/ de'\' / QdN
Intensity in map at position of input sources

Source extraction, reliability and completeness



Limits to Super-Resolution

With no noise & infinite sampling It Is
possible to recover infinite resolution

In practice noise & finte sampling provide
constraints

Leon Lucy has calculated theoretical limits to
Super Resolution from photon counting
Perfect Instrument: records exact possition of n

ldeal reconstruction: >




Limits to Super-Resolution
(ctd.)

Point Sources vs. Extended Sources

S Natural u N4
S uper

2 Point Sources vs. Extendended Source

S Natural u N8
S uper



Figures of Merit

Images Catalogues
Measure of dispersion in Completeness
P(D) Reliability
Must be robhust Photometric accuracy
Must be intuative Astrometric accuracy

Must measure confusion
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250mm Horn vs Filled Array

obs*nl*feed® 250 horn psf“w.fits obs“nl*fill*250°0. 5pix* 0. 25reavpaf“w.fits

a 1 i -1 4 3 2 1 O
ARLC MINUTES ARG MINUTES
CENTER: R.A. 12 10 1.03 DEC +54 30 3v.5  J200) CENTER: R.A. 12 10 1,93 DEC +54 30 37.5 Janog

-1




250mm Horn Vs Filled Array

obs®nl°feed®250°horn®psfw.fits obs’n1°fill°25H0°0.5pi1x°0.20res®psf®w.f1t
1OOUG E T T T T I T T T T | T T T T | T T T T I T T T T I T T T T E 1000(} E T T T T | T T T T I T T T T | T T T T | T T T T I T T T 4
1000 F i 2.11 - 1000 k e 2.16 ]
: sigma: 0.80 ] : sigma: 0.79
' T. mean: 2.42 T. mean: 2.45
. ) T. RMS: 0.87 . 0.86
2 100} \ 4 2 100}
[ 1 o r
L
1
1
]
1
1
10F 1 = 10} -
]_ 111 1 lIIIIIIHAm”—H[ 1 |||| I ||__ 1 . ] Sl Bl Bl | &
0 Gl 10 15 20 292 30 0 a 10 15 20 20
Flux /mlIy

30
Flux/]:n.]y



250mm Horn Vs Filled Array

Output Flux/mly

1000.0 [

100.0

obs®nl°feed®250°horn®psfw.fits

10.0 g4

0.1

10.0
Input Flux/mly

100.0

1000.0

Output Flux/mly

obs’n1°fill°25H0°0.5pi1x°0.20res®psf®w.f1t

1000.0 [

100.0

10.0

0.1

0.1

T IIIIIIII T IIIIIII| T IIIIIII| T T T TTTTFE
L= _
e v b
!-.'. %
o, b
. o
Fe ™ K

10.0
Input Flux/mly

100.0

1000.0



250mMmm Un-chopped Vs
Chopped

obs*nl*feed® 250 horn psf“w.fits aha*nl*fecd* 250 chep hornpef°w.fits

:
:

a 1 3 E ] 1 Ly -1 -2
ARLC MINUTES ARC MINUTES
CENTER: R.A. 12 10 1.03 DEC +54 30 3v.5  J200) CENTER: FR.A. 182 10 1.93 DEC +54 30 37.5 J2Op)




250mMmm Un-chopped Vs
Chopped

obs®nl°feed®250°horn®psfw.fits obs’nl1®feed®250°chop®horn®psf®w.fits
1000G E T T T T I T T T T | T T T T | T T T T I T T T T I T T T T E 1000(} EI L L I rT T T 1T rrrirT | T T T 1T rrrrT | L L L IE
1000 F i 2.11 - 1000 F e -0.25 -
i sigma: 0.80 § : sigma: 1.10 §
H T. mean: 2.42 | T. mean: -0.14 |
. ) 0.87 . T. RMS: 1.54
82 100F 4 £ 100} .
o r 1 3 o r 3
[} ] ]
1 i _
1 i m
]
y |
1
10F '| E 10} E
l [ ]
L — m
l -
]
1 (I B | I'l PR S N TN N T S T T N SO N M B | B . N | s Ls il 1 1
0 Gl 10 15 20 292 30 0 10 20 30 40

Flux /mlIy Flux /mIy



250mMmm Un-chopped Vs
Chopped

obs®nl°feed®250°horn®psfw.fits obs’nl1®feed®250°chop®horn®psf®w.fits
1000.GE T T T IIIII| T T T IIIII| T T T IIIII| T T T IIII': 1000.(); T T T IIIIII T T THTT I| T T T IIIII| T T T IIII':
100.0 . 3 100.0F E
= £ ] = r ]
= - N 1 L | . ]
2 . 1 & ]
. - - .
b e b
= e = i
= 10.0 Fig, 0y, s - F= 10.0p, .
- A _‘-_ . ] - o ]
= W ek . ] = g ]
£ - " ] = ]
- & - i -
= I = I
S S .
- 1.0 (2] A E
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0.1 1.0 10.0 100.0 1000.0 0.1 1.0 10.0 100.0 1000.0
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250mm Beam Vs Square
Footprint

oke*nl*fill*250°0,.3pix*0.25res“pef“w.fits oha*nl “fill*250°0.5pix 0.253rea.fits

3 C

2 1 o -1 = 3 3 2 1
ARLC MINUTES ARC MINUTES

CENTER: R.A. 12 10 1.93 LDEC +54 30 3v.5  Ja00) CENTER: ER.A. 18 10 1.03 DEC +54 30 375 J20H)




250nmm Beam Vs Square

Footprint

obs®n

1°1111°250°0.5pix°0.20respsf®w.f1t
1OOUGE|||||||||||||||||||||||||||||_
F
1000 F mu: 2.16
f. sigma: J.79
N . T. mean: 2.45
— ) 0.86 N
8 100Ff . a
[ 1 =
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10 ¢ !
1 i | L
] ) 10

15 20 22

30
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250mm Beam Vs Square
Footprint

Output Flux/mly

1000.0 [

100.0

obs’n1°fil1°2560°0.5p1x°0.20res psf®w.fit

0.1

0.1

1.0 10.0 100.0
Input Flux/mly

1000.0

obs"nl1°fil1°250°0.5p1x°0.20res. fits

1000.0 [

100.0 F

10.0

Output Flux/mly

1.0

10.0 100.0
Input Flux/mly

1000.0



Conclusions

Little Difference between horns & filled arrays
w.r.t. confusion noise

Chopping significantly worsens confusion
noise

Data reduction techniques crucial

Trimmed RMS appears to be a reasonable
“figure of merit’’for confusion noise



Future Improvements

Sky Model
Coherent Source lists at multi-I
Generalised Source count models
Clustering of point sources
High-resolution Cirrus maps
Instrument/Observing modes
More bands (including PACS)
Finer details...



Future Improvements (Ctd.)

Data Reduction & Analysis

Hyper-resolution reduction techniques (e.g.
CLEAN)

Assess completeness & reliability of extracted
sources

Refine quality criteria



Simulations of filled
array observations

Harvey Moseley
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FIGURE OF MERIT for dither patterns

FOM - VpOpO / Z IViPOI
L e

Vij = covariance matrix for the detector

V;; = idealized covariance matrix where Vj; = 0 for i#]
po = selected reference pixel (row or column)

0<FOM<1
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NICMOS  HWDF-3 (Frow waad)

Derived Sky Raw Data




Matt Griffin
Viewgraph Summarising Simulations Discussion
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