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SECTION 01 - Shipping Documents & DRB minutes 
 

Minutes of SPIRE Flight Model Dichroics DRB 
Cardiff 

 
Present:   
 
DRB scope and objectives  
Review subsystem documentation, qualification and performance status of PFM Dichroics  
Formal acceptance for delivery of the hardware  
List of relevant documents and status 
 
Review of comments received on EIDP 
 
EIDP run-through  

• Section 2:  Transportation, Packing, Handling & Integration Procedures – all OK 
• Section 3:  Certificate of conformance  - all OK 
• Section 4:  Qualification Status List / Compliance Matrix: 
• Section 5:  Top Level Drawings (Inc. Family Tree) - all OK 
• Section 6:  Interface drawings - all OK  
• Section 7:  Functional, Block & Mechanical drawings - all OK 
• Section 8:  Electrical Circuit Diagrams 
• Section 9:  As Built Configuration Items Status List - all OK 
• Section10:  Serialised Components List - OK 
• Section 11:  List of Waivers – no waivers, OK 
• Section 12: Copies of Waivers – no waivers, OK 
• Section 13:  Operations manual – all OK 
• Section 14:  Historical Record – OK 
• Section 15:  Logbook / Diary of Events – OK 
• Section 16:  Operating Time / Cycle Record – OK 
• Section 17:  Connector Mating Record  
• Section 18:  Age Sensitive Items Record 
• Section 19:  Pressure Vessel History / Test Record  
• Section 20:  Calibration Data Record – OK 
• Section 21:  Temporary Installation Record - OK 
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• Section 22:  Open work / Deferred Work / Open Tests: 
• Section 23:  List of Non-Conformance Reports  
• Section 24:  Copies of Non-Conformance Reports  
• Section 25:  Test reports 
• Section 26:  Assembly Record 

o Statement to be added to make it clear that the information is contained in the log-book kept at Cardiff. 
• Section 27:  Reference list of EIDPs  
• Section 28:  Mass Records – OK 
• Section 29:  Cleanliness Statement – to be signed off on delivery. 
• Section 30:  Other Useful Information  - photographs OK 
• Section 31:  DPL/DML - OK 
• Section 32:  List of Appendices / Attachments 

 
• Conclusions and summary of outstanding work 
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DRB Check-list 
If all listed points are satisfactory then the item may be accepted.  If not, the item may be accepted with the caveat that the requirement in question will be met within an 
agreed time scale. 

No. Record applicable answers and provide explanations in comment column Yes/No/NA Comments 
1 Are all documents, drawings, etc. complete, approved, and under configuration control?   

2 Do the released items above reflect all approved changes?   

3 Is the hardware identical to other hardware delivered?  If not provide difference list?   

4 Does the hardware fulfil its functional requirements, specifications, RFWs, ICDs etc.?   

5 Does the As-built Configured Items List reflect hardware as delivered?   

6 Have all required environmental tests and analyses been completed?   

7 Are all the required test and qualification procedures and reports completed and available to 
review? 

  

8 Have all the Declared Lists, i.e. DML, DMPL, DPL and components (EEE Parts) list been 
released? (Need not necessarily be included in EIDP, but must be available) 

  

9 Have PADS been raised and approved where required?   

10 Are relevant Test Readiness Review (TRR) minutes and the Post Test Reviews (PTR) complete 
and available? 

  

11 EIDP check: Are all agreed sections of the EIDP complete? Record any anomalies.    

        
  Signature Date 
Ian Walker 
 

 
Cardiff SPIRE PA Manager 

  

Peter Hargrave   
 

 
Cardiff SPIRE Technical Manager 

  

 
Matt Griffin 
 

 
DRB chair 
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SECTION 02 - Transportation, Packing, Handling 
& Integration Procedures 

Handling 
• Dichroics to be handled and installed by Cardiff personnel, or by authorised RAL delegate. 
• Dichroics to be handled by rings only. NEVER touch dichroic surface. 
• Handle following RAL flight hardware procedures. 

Storage 
• Dichroics must be stored in the shipping containers provided. 

Installation 
• Dichroics to be installed by Cardiff personnel, or by authorised RAL delegate. 

Cleaning & Bakeout 
• Dichroics must only be cleaned by Cardiff personnel. 
• Never touch the dichroic surface. 
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SECTION 03 - Certificate of Conformance  
 
Cardiff University Astronomy Instrumentation Group hereby certifies that the following equipment, 

Spacecraft / Project: Herschel 
Instrument: SPIRE 

Model: PFM 
Subsystem: Dichroics – PDIC1, PDIC2 

Serial No: FILT-PFM3-310, FILT-PFM3-320 
As described in this End Item Data Package: HSO-CDF-EIDP-114 
Complies with the requirements set out in:  
SPIRE Instrument Requirements Document - SPIRE-RAL-PRJ-000034 
Filters subsystem specification document – HSO-CDF-SP-002 issue 2.2 
Filters interface control document -  HSO-CDF-ICD-012 issue 3.0 
 

 

Responsible Authority  Signature 

Cardiff Product Assurance Dr I.Walker  
 

Cardiff SPIRE Management Dr P.Hargrave  

Cardiff Filter Management Dr C. Tucker  
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SECTION 04 - Qualification Status List / Compliance Matrix 
Test Status Applicable document Test 

Institute 

Dimension and tolerances to specification Compliant  Filters ICD - HSO-CDF-ICD-012 UWC 
Visual inspection (internal & external) Passed Cardiff SPIRE Filters logbook UWC 
Mass Compliant Filters ICD - HSO-CDF-ICD-012 UWC 
Thermal / vacuum cycles Passed. Prior to delivery, the dichroics underwent a total of seven thermal / 

vacuum cycles to <15-K. 
Section 14 & 15 
Historical record & Logbook 

UWC 

Power consumption N/A   

Vibrations 300K Passed AIV-2005-021-VIB RAL 

Vibrations 4K Passed AIV-2005-021-VIB RAL 

Environmental condition - Vacuum  
3x10-1mBar                                                 

Compliant Section 14 & 15 
Historical record & Logbook 

UWC 

Differential pressure (a pumping-out rate of 
10mB/sec) 

Compliant Section 14 & 15 
Historical record & Logbook 

UWC 

Pre-bake out (not exceeding 80˚C) Performed & compliant Section 14 & 15 
Historical record & Logbook 

UWC 

Outgassing Compliant By design UWC 
Cleanliness checks, by visual inspection. Passed Cardiff SPIRE Filters logbook UWC 
Degradation due to high energy radiation. Compliant By design UWC 
Spectral behaviour -  
Near-band transmission 

Compliant   

Spectral behaviour  - out-of-band blocking, 
at λ<15µm 

N/A for these components   

Filter flatness Compliant – flatness verified by FTS reflectance measurements Cardiff SPIRE Filters logbook UWC 
Inspection for surface defects Compliant Cardiff SPIRE Filters logbook UWC 
Cold (80K) transmission Compliant Cardiff SPIRE Filters logbook UWC 
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Compliance with filter specifications document 
 

Trans cm-1 µm (cm-1)
90% 31.1 321.9 15 - 32.7 cm-1
50% 32.7 305.8 666.7 - 306 µm
10% 34.3 291.2 33.3 - 50 cm-1

300 - 200 µm

90% 22.0 453.7 15 - 23.2 cm-1
50% 23.2 431.0 666.7 - 431 µm
10% 24.4 410.5 23.8 - 50 cm-1

420.2 - 200 µm

0.3

0.1

0.2

0.1

T

R

33.0

33.4

23.4

23.9

Name Function
T = Transmit
B = Block;   R = Reflect

90% point at 29.5cm-1. 
50% edge at 33.0cm-1. 
10% point at 34.0cm-1. 
Not compliant on 90% 

point.

Compliant with 
requirements?

R

LPE 
dichroic

PDIC1

90% point at 22.5cm-1. 
50% edge at 23.4cm-1. 
10% point at 24.2cm-1. 

Compliant.

PFM filter performance Difference from 
specification

R

T

T

R

T

50% edge (cm-1)

PDIC2 LPE 
dichroic

Filter 
type

Requirements

 
 
The PDIC1 component is out of tolerance on the 90% edge position, due to a slight rounding of the transmission profile. A waiver will be sought on this small 
non-compliance. 
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SECTION 05 - Top Level Drawings (Inc. Family Tree) 

TOP LEVEL DRAWING LIST 
 

Drawing No. Title 
 Top level drawings are the ICDs – see next section. 
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SECTION 06 - Interface Drawings 

INTERFACE DRAWING LIST 
 

Drawing No. Title Notes 
SPIRE_FILT_400-001-1.0 PDIC1 ICD This is the flight model interface drawing 
SPIRE_FILT_500-001-1.0 PDIC2 ICD This is the flight model interface drawing 
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Figure 1 Mechanical interface drawing for PDIC1 
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Figure 2 Mechanical interface drawing for PDIC2 
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SECTION 07 - Functional, Block & Mechanical Drawings 
 
Component drawings are given in this section.  

FUNCTIONAL & BLOCK DRAWING LIST – N/A 
Drawing No. Title 

  
  

MECHANICAL COMPONENT DRAWING LIST 
 

Drawing No. Title Notes 
SPIRE_FILT_401-001-1.0 PDIC1 mounting ring  
SPIRE_FILT_501-001-1.0 PDIC2 mounting ring  

   
   
   
   
   
   
   
   
   
   
   
   

 
 
 
 
 
 
 



 SPIRE - Dichroics - PFM - End Item Data Package (EIDP) Page 18 of 45 

 
Figure 3 PDIC1 mounting ring 
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Figure 4 PDIC2 mounting ring 
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SECTION 08 – Electrical Circuit Diagrams 
N/A 

SECTION 09 - As Built Configuration Items Status List 
Files are located in the directories indicated below, and on the accompanying CD-ROM. 
 
Item Reference Location Notes 
Dichroic drawings and 
manufacturing files 

 \\Darkstar\Astroworld\Projects\SPIRE\Cardiff_workpackages\Configur
ed_Documents\Filters\Dichroics\PFM-build\Drawings  

Material certificates of 
conformance 

 Available at Cardiff for inspection  

Calibration data files  \\Darkstar\Astroworld\Projects\SPIRE\Cardiff_workpackages\Configur
ed_Documents\Filters\PFM-filter-summary\Calibration-data  

Test data  \\Darkstar\Astroworld\Projects\SPIRE\Cardiff_workpackages\Configur
ed_Documents\Filters\Dichroics\PFM-build\Test data  

Test reports  \\Darkstar\Astroworld\Projects\SPIRE\Cardiff_workpackages\Configur
ed_Documents\Filters\Dichroics\PFM-build\Test reports  

 
Part number Description Details C. of C. / Batch number 

FILT-PFM3-311 PDIC1 mounting 
rings 

Manufactured by Electro-mec (Reading) LTD, 28 Portman road, 
Reading, Berks, RG30 1EA 

25473 

FILT-PFM3-321 PDIC2 mounting 
rings 

Manufactured by Electro-mec (Reading) LTD, 28 Portman road, 
Reading, Berks, RG30 1EA 

25473 

FILT-PFM3-312 PDIC1 shims Photofabrication services LTD J 4178101, J 4178301 
FILT-PFM3-322 PDIC2 shims Photofabrication services LTD J 4178201, J 4178401 
FILT-PFM3-313 PDIC1 grids Cardiff University AIG F 1489 
FILT-PFM3-323 PDIC2 grids Cardiff University AIG F 1487 

FILT-PFM3-310 PDIC1 assembly Filter number 1489  

FILT-PFM3-320 PDIC2 assembly Filter number 1487  
Epoxy Epoxy Torr-seal  
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SECTION 10 – Serialised Components List 
N/A 

SECTION 11 - List of Waivers 
 
Waiver Number Title Status 
HSO-CDF-RFW-119 Request for waiver against PDIC2 edge shape requirements Open 
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SECTION 12 - Copies of Waivers 
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SECTION 13 - Operations Manual 
N/A 

SECTION 14 - Historical Record  

Filter 1489 PDIC1 
Date Action UWC Test reference 
26/9/05 Filter 1489 manufactured in class 1000 clean room  F 1489 
29/9/05 Filter 1489 spectroscopically tested in reflection in the range 5-60cm-1 at 300K S2711r1 
29/9/05 Filter 1489 thermally cycled to 77K and spectroscopically tested in transmission. S2711r1, S2711r6, S2711rb 
4/10/05 Filter 1489 thermally cycled to 77K and spectroscopically tested in reflection 5-60cm-1. S2713rr, S2713ru, S2713rv, 

S2713rw, S2713rx, S2713ry 
10/10/05 Filter 1489 thermally cycled to 4K.  4 cycles.  
17/10/05 Filter 1489 spectroscopically tested in transmission in the range 20-600cm-1 at 300K T0695r11 
18/10/05 Filter 1489 spectroscopically tested in transmission in the range 5-40cm-1 at 300K T0696r5 
18/10/05 SPIRE PFM PDIC1 cleaned with acetone (rings only) and ion gun.  
18/10/05 SPIRE PFM PDIC1 baked for 17hours at 350K  
19/10/05 SPIRE PFM PDIC1 packaged in membrane box ready for dispatch  
19/10/05 SPIRE PFM PDIC1 delivered to RAL   

Filter 1487 PDIC2 
Date Action UWC Test reference 
14/9/05 Filter 1487 manufactured in class 1000 clean room  F 1487 
15/9/05 Filter 1487 spectroscopically tested in reflection in the range 5-60cm-1 at 300K T0683r12 
6/10/05 Filter 1487 thermally cycled to 77K and spectroscopically tested in reflection 5-60cm-1. S2714r1, S2714r3, S2714r5, 

S2714r6 
10/10/05 Filter 1487 thermally cycled to 4K.  4 cycles.  
17/10/05 Filter 1487 spectroscopically tested in transmission in the range 20-600cm-1 at 300K T0695r5 
18/10/05 Filter 1487 spectroscopically tested in transmission in the range 5-40cm-1 at 300K T0696r9 
18/10/05 SPIRE PFM PDIC1 cleaned with acetone (rings only) and ion gun.  
18/10/05 SPIRE PFM PDIC1 baked for 17hours at 350K  
19/10/05 SPIRE PFM PDIC1 packaged in membrane box ready for dispatch  
19/10/05 SPIRE PFM PDIC2 delivered to RAL   
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SECTION 15 - Logbook / Diary of Events 
See historical record. 
Laboratory logbook “SPIRE Filters #1” stored securely at Cardiff University. 

SECTION 16 - Operating Time / Cycle Record 
See also section 14 and section 15. 
 
PDIC1 has undergone a total of four thermal / vacuum cycles 300K – 4K – 300K as a stand-alone thermal cycle qualification.  
In addition, it was cycled twice from 300K-77K-300K as part of the spectroscopic test cycle. 
 
PDIC2 has undergone a total of four thermal / vacuum cycles 300K – 4K – 300K as a stand-alone thermal cycle qualification.  
In addition, it was cycled once from 300K-77K-300K as part of the spectroscopic test cycle. 
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SECTION 17 – Connector Mating Record  
N/A 

SECTION 18 – Age Sensitive Items Record 
There are no age-sensitive items. 

SECTION 19 – Pressure Vessel History / Test Record 
N/A 

SECTION 20 - Calibration Data Record 
The calibration files to be used for PDIC1 and PDIC2 transmission and reflection data are stored in the following directory:- 
 
\\Darkstar\Astroworld\Projects\SPIRE\\Cardiff_workpackages\Configured_Documents\Filters\PFM-filter-summary\Calibration-data 
 
Filter Reference Data file Notes 

pfm3-pdic1-flight-T.txt Transmission data. Note – this component was not used prior to 
PFM3 testing. 

PDIC1 1489 FILT-PFM3-310 

pfm3-pdic1-flight-R.txt Reflection data. Note – this component was not used prior to PFM3 
testing. 

pfm3-pdic2-flight-T.txt Transmission data. Note – this component was not used prior to 
PFM3 testing. 

PDIC2 1487 FILT-PFM3-320 

pfm3-pdic2-flight-R.txt Reflection data. Note – this component was not used prior to PFM3 
testing. 

 
A summary of the calibration data for all SPIRE filters, beam dividers and dichroics may be found in the configured document “SPIRE-PFM-filters-HSO-CDF-
NOT-117.doc”, stored in the directory \\Darkstar\Astroworld\Projects\SPIRE\\Cardiff_workpackages\Configured_Documents\Filters\PFM-filter-summary\ 
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PDIC1 PFM calibration data
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Figure 5 PDIC1 PFM calibration data 
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PDIC2 PFM calibration data
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Figure 6 PDIC2 PFM calibration data 
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SECTION 21 - Temporary Installation Record 
See section 14 – Historical record. 

SECTION 22 - Open Work / Deferred Work / Open Tests 
None. 

SECTION 23 - List of Non-Conformance Reports 
NCR Number Title Status 
HSO-CDF-NCR-108 Hot-pressed dichroic cold warpage Closed 
HSO-CDF-NCR-109 VG Dichroic cold transmission shift Closed 
HSO-CDF-NCR-113 VG dichroic cold transmission shift Closed 
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SECTION 24 - Copies of Non-Conformance Reports 
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SECTION 25 - Test Reports 
See appendices. 

SECTION 26 – Assembly Record 
Recorded in Cardiff AIG filter group logbooks and database (“Hundred_acre_wood.mdb”), and stored securely at Cardiff University. 
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SECTION 27 - Reference List of EIDP’s 
None 
Associated 
 

Title 
(Listed in alphabetical order) 

ID 
(Serial No.) 

Acronym Document No. Issue Date 

      
      
      
      
      
      

 
Lower Level 
 

Title 
(Listed in alphabetical order) 

ID 
(Serial No.) 

Acronym Document No. Issue Date 

      
      
      
      
      
      

 



 SPIRE - Dichroics - PFM - End Item Data Package (EIDP) Page 34 of 45 

SECTION 28 - Mass Records 
 

Assembly Final measured mass 
PDIC1-PFM FILT-PFM3-310 172.1g 

PDIC2-PFM FILT-PFM3-320 165.4g 
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SECTION 29 - Cleanliness Statement  
Statement 
 
The PFM dichroics (FILT-PFM3-310, FILT-PFM3-320) have been cleaned, assembled and tested within a class 1000 clean 
room to meet the requirements of the Cardiff PA plan (HSO-CDF-PL-007). 
 
 
 
Signed ……………………………………………Peter Hargrave, Technical Manager, Cardiff-SPIRE deliverables. 
 
 
 
Signed ……………………………………………Ian Walker, Programme Manager, Cardiff AIG. 
 
 
Signed ……………………………………………Carole Tucker, Filter & Clean-room Manager, Cardiff AIG. 
 
 
Date ……………..6th March 2006 
 
 
Extra Information 
 
A dedicated Herschel-Planck clean room is available in the Cardiff AIG labs, class 1 000, with class 100 laminar flow cabinets. 
 
For cooldown tests (thermal cycles) the PFM assemblies were integrated to the Cardiff test dewar within the clean room annex (approx. Class 
10,000 – exposure ~15 minutes per thermal cycle). 
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SECTION 30 - Other Useful Information 
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SECTION 31 - DPL/DML  
Refer to the Cardiff-SPIRE PFM deliverables lists. 

Cardiff-SPIRE-DML HSO-CDF-LI-074 
Cardiff-SPIRE-DMPL HSO-CDF-LI-075 
Cardiff-SPIRE-DPL HSO-CDF-LI-076 

SECTION 32 – List of Appendices/Attachments 
Appendix # Title 

(Listed in alphabetical order) 
Document No. Issue Date Notes 

      
      
      
      
      
      
      
      
      
      
      

 



 SPIRE - Dichroics - PFM - End Item Data Package (EIDP) Page 38 of 45 

 

 

 

 

 

Appendix A 
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Appendix B 
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Appendix C 
Reports from cryogenic vibration tests 
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Appendix D 
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Appendix E 
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Appendix F 
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Appendix G 
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