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1. INTRODUCTION 
 

2. SCOPE 
This document describes the procedures to be followed when handing the SPIRE Warm electronics 
units after delivery to ESA or Industry. 
It covers the handling and mechanical integration procedures to be followed for the following units: 
 
HSDPU    Herschel Spire Digital Processor Unit 
HSFCU    Herschel Spire Focal plane Control Unit 
HSDCU    Herschel Spire Detector Control Unit 
 
It covers only the PFM units 
 
 

3. DELIVERY CONDITION 
 
The SPIRE instrument warm units will be delivered in the following condition:- 
 
The units will be supplied in dedicated, re-useable, containers. 
Within these containers the units will be double bagged in dissipative film. 
 

3.1 Shock recorders 
Attached to the outside of the transportation containers are shock indicators  
Upon inspection, if any of these recorders have triggered the project team at RAL should be informed. 
 

4. TRANSPORT 
 

4.1 In dedicated experiment containers 
Protect from rain and moisture.  
Transport in closed vehicles only. 
Protect from extremes of temperature, -10°C to +50°C, and prevent the formation of dew at any time. 
 

4.2 After integration on the spacecraft (in spacecraft container)  
Equivalent to Cleanroom 10,000 conditions. 
No other specific requirement. 
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5. STORAGE 
 

5.1 In dedicated experiment container 
Protect from rain and moisture. 
Protect from extremes of temperature, 10°C to +30°C. 
 

5.2 Out of container (in RR100 cleanroom, awaiting integration)  
No specific requirement. 
 

6. HANDLING 
 

6.1 General. 
The SPIRE warm electronics units are typical of any spacecraft electronics units with  the normal 
handing requirements. 
These units are ESD sensitive. 

6.2 ESD protection 
All the units are sensitive to ESD. 
In particular, the SPIRE DCU contains very sensitive detector electronics that are susceptible to damage 
by Electro Static Discharge. 
On delivery all connectors will be protected by conductive covers. 
When handling, all personnel shall wear anti static protection (wrist straps or other suitable method) 

6.3 Unpacking from dedicated experiment container. 
Allow the container to stand for 24 hours after transport so that it can reach room temperature before 
opening. 
Before opening the container, the following checks must be carried:  
- Checking of the external condition of the container.  
- Checking of the seals integrity.  
- Checking the presence of shock detectors and their states (nominal colour: white).  
Clean outside of container with a vacuum cleaner and wipe down with isopropyl alcohol. 
Move to a semi clean area. 
 

6.3.1 DCU: 
Step Description Sign off comments 
1 Remove the seals if fitted to the container.   
2 Open the container.    
3 Inspect the condition of the inside of the container.    
4 Vacuum any debris from the outer film covering.   
5 Remove the outer film covering.   
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6 The units are fitted to base plates within the containers 

Undo the base plate fixings and remove the unit and base 
plate from the container. 

  

7 Close the container and store it in a suitable location.    
8 The Flight units can now be transferred to a clean area.   
9 Connect the base plate to an electrical ground   
10 Remove the inner film covering from the top of the unit.   
11 Check of the external condition of the units.   
12 Transfer the ground wire to the earth stud on the unit.   
13 Undo the 12 fasteners and remove the unit from the base 

plate. 
  

14 Store ready for integration.   
15 Record the operations in the logbook.    
 
 

6.3.2 FCU: 
Step Description Sign off comments 
1 Remove the seals if fitted to the container.   
2 Open the container.    
3 Inspect the condition of the inside of the container.    
4 Vacuum any debris from the outer film covering.   
5 Remove the outer film covering.   
6 The units are fitted to base plates within the containers 

Undo the base plate fixings and remove the unit and base 
plate from the container. 

  

7 Close the container and store it in a suitable location.    
8 The Flight units can now be transferred to a clean area.   
9 Connect the base plate to an electrical ground   
10 Remove the inner film covering from the top of the unit.   
11 Check of the external condition of the units.   
12 Transfer the ground wire to the earth stud on the unit.   
13 Undo the 12 fasteners and remove the unit from the base 

plate. 
  

14 Store ready for integration.   
15 Record the operations in the logbook.    
 
 

6.3.3 DPU: 
Step Description Sign off comments 
1 Remove the seals if fitted to the container.   
2 Open the container.    
3 Inspect the condition of the inside of the container.    
4 upported in foam packing.   This unit is double bagged and s

Remove the unit from the box. 
5 Vacuum any debris from the outer bag.   
6 Transfer to a clean room.   
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7 Remove the inner bagging material.   
8 Attach a ground wire to the grounding stud.   
9 Check of the external condition of the units    
10 Close the container and store it in a suitable location.    
11 Record the operations in the logbook.    
 
 

6.4 Preparation for integration.  
Cable tie bases to be attached to the DCU and FCU at locations defined. Black surface finish has been 
omitted from these areas. This is an industry activity. 
 

6.5 Preparation for packing. 

6.5.1 DCU: 
Fit the lifting handles. 
Fit protective conductive caps to all connectors. 
 

6.5.2 FCU: 
Fit the lifting handles. 
Fit protective conductive caps to all connectors. 
 

6.5.3 DPU: 
Fit protective conductive caps to all connectors. 
 

6.6 Packing in containers. 

6.6.1 DCU: 
In a clean area. 
Step Description Sign off comments 
1 Position a layer of dissipative film on the base plate large 

enough to cover the whole unit. 
  

2 Position unit on base plate   
3 Fit attachment screws through the film   
4 Attach grounding strap.   
5 Wrap the unit with the layer of film attached to the base.   
6 The bagged unit can now be moved to a less clean area.   
7 Inspect the condition of the inside of the container   
8 Vacuum any debris from the container.   
9 Fit the unit and base plate to the container base   
10 Cover with another clean dissipative film and tape to the 

base plate 
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11 Close the container and store it in a suitable location.    
12 Fit seals to the catches.   
13 Record the operations in the logbook.    
 

6.6.2 FCU: 
In a clean area. 
Step Description Sign off comments 
1 Position a layer of dissipative film on the base plate large 

enough to cover the whole unit. 
  

2 Position unit on base plate   
3 Fit attachment screws through the film   
4 Attach grounding strap.   
5 Wrap the unit with the layer of film attached to the base.   
6 The bagged unit can now be moved to a less clean area.   
7 Inspect the condition of the inside of the container   
8 Vacuum any debris from the container.   
9 Fit the unit and base plate to the container base   
10 Cover with another clean dissipative film and tape to the 

base plate 
  

11 Close the container and store it in a suitable location.    
12 Fit seals to the catches.   
13 Record the operations in the logbook.    
 
 

6.6.3 DPU: 
In a clean area. 
Step Description Sign off comments 
1 Wrap the init in a layer of dissipative film.   
2 Transfer to a less clean area if desired.   
3 Wrap the unit in a second layer of film.   
4 Inspect the condition of the inside of the container.    
5 Vacuum any debris from the container as necessary.   
6 Place the unit in the container, making sure that it is well 

m packing. supported by the foa
  

7 Close the container.   
8 Fit seals to the latches.   
 Record the operations in the logbook.    
 
 

7. INTEGRATION 
 

7.1 Required tools/MGSE 
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SPIRE supplied tools/MGSE:-  Antistatic bagging material for repacking 
 Shock detectors  
  
  
  
  
  Supplied by spacecraft   
 Isopropyl alcohol  
 Earth conductor wrist straps 
 Fixation bolts,  see below 
 Torque wrench to cover 1.5 to 8.25 Nm 
 Allan key, spanners  etc 
 DVM for electrical isolation testing 
 
  
 
 

7.2 Mechanical integration to spacecraft.  
All the warm electronics units are mounted to the SVM panel with a number of standard fasteners as 
follows: 
 
UNIT and Model Fastener size Qty 
   
DPU   FM M4 6 
DCU  FM M4 12 
FCU  FM M5 12 
 

7.2.1 DCU: 
This unit is supplied with lifting handles. 
This unit should be connected to a ground wire at all times until it is attached to the grounded SC panel. 
Assuming step 6.3.1 has been completed 
Step Description Sign off comments 
1 Lift unit with its handles to an ESD safe area.   
2 Inspect the unit for damage including all connector 

pins/sockets 
  

3 Replace connector caps and leave in place until harness 
mating 

  

4 Check bottom of the unit for any damage to mounting 
feet/surfaces 

  

5 Lift unit with handles and place on the SVM panel.   
6 Fit 12 off fasteners do not tighten fully at this stage   
7 Tighten fasteners to the specified torque, tightening opposite 

pairs of screws in sequence. 
  

8 Remove temporary grounding wire and connect the Flight 
he M4 stud on the unit.  ground strap to t
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9 Torque to 3 Nm   
10 

ned and free to drop 
off. Care must be taken to avoid this. 

  Remove lifting handles, by removing the two M5 nuts and 
extracting the handle – NOTE  the two blocks to which the 
handles are attached are now unrestrai

 
 

 wire at all times until it is attached to the grounded SC panel. 
 has been completed 

p ign off omments 

7.2.2 FCU: 
This unit is supplied with lifting handles. 
This unit should be connected to a ground
Assuming step 6.3.1
Ste Description S C
1 Lift unit with its handles to an ESD safe area.   
2 it for damage including all connector   Inspect the un

pins/sockets 
3  connector caps and leave in place until harness   Replace

mating 
4  of the unit for any damage to mounting   Check bottom

feet/surfaces 
5 Lift unit with handles and place on the SVM panel.   
6 Fit 12 off fasteners do not tighten fully at this stage   
7 fied torque, tightening opposite   Tighten fasteners to the speci

pairs of screws in sequence. 
8 nnect the Flight 

e M4 stud on the unit.  
  Remove temporary grounding wire and co

ground strap to th
9 Torque to 3 Nm   
10 

ned and free to drop 
off. Care must be taken to avoid this. 

  Remove lifting handles, by removing the two M5 nuts and 
extracting the handle – NOTE  the two blocks to which the 
handles are attached are now unrestrai

 

7.2.3 DPU: 
This un onnected to a ground wire at all times until it is attached to the grounded SC panel. 

p ign off omments 

it should be c
 
Ste Description S C
1 Transfer the unit to an ESD safe area.   
2 Inspect the unit for damage including all connector 

pins/sockets 
  

3 Replace connector caps and leave in place until harness
mating 

   

4 Check bottom of the unit for any damage to mounting 
feet/surfaces 

  

5 Lift unit  and place on the SVM panel.   
6 Fit 6 of fasteners do not tighten fully at this stage   
7 Tighten fasteners to the specified torque, tightening opposit

pairs of screws in sequence. 
e   
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8 Remove temporary grounding wire and connect the Flight 

ground strap to the M5 stud on the DPU.  
  

9 Torque to 4 Nm   

7.3 Electrical integration 
Refer to AD1 for electrical integration procedures. 

 from spacecraft. 

 

tep ign off omments 

 

7.4 Removal

7.4.1 DCU: 
 
S Description S C
1 Assuming the electrical disconnection has taken place   
 Ensure connector caps are fitted   
2 s,    Fit lifting handle
3 Remove the Flight ground strap and connect the temporary 

grounding wire 
  

4 Loosen all fixation screws (12 off)   
5 Remove the  12 of fasteners    
6  handles from the SVM panel.   Lift unit with
7 spect the unit for damage including all connector 

pins/sockets 
In   

    
 

 

tep ign off omments 

 

7.4.2 FCU: 
 
S Description S c
1 Assuming the electrical disconnection has taken place   
 Ensure connector caps are fitted   
2 s,    Fit lifting handle
3 Remove the Flight ground strap and connect the temporary 

grounding wire 
  

4 Loosen all fixation screws (12 off)   
5 Remove the  12 of fasteners    
6  handles from the SVM panel.   Lift unit with
7 Inspect the unit for damage including all connector 

ckets 
  

pins/so
 

7.4.3 
p ign off omments 

DPU: 
Ste Description S c
1 Assuming the electrical disconnection has taken place   
2 Ensure connector caps are fitted   
3 Remove the Flight ground strap and connect the temporary   
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grounding wire 

4 Loosen all fixation screws (6 off)   
5 Remove the  6 off fasteners    
6  the SVM panel.   Lift unit from
7 spect the unit for damage including all connector 

ins/sockets 
In
p

  

    
    
 

8. RED TAG ITEMS 
Connector covers are fitted to all connectors 
Lifting handles are fitted to the DCU and FCU 

 REEN AG TEMS

There are no green tag items 

 

9. G T I  
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10. ANNEX A  -  INTERFACE DRAWINGS 
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