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	Development Model
	PSW 
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1. Scope

The purpose of this document is to define the interfaces between the photometer calibrator (PCal) and SPIRE.

Note that this document is applicable to the CQM, flight model and flight spare versions of PCal.

2. Documents

2.1. Applicable documents

All applicable documents are recorded in the AD chapter of the CIDL (HSO-CDF-LI-029).

3. Mechanical Interface

3.1. Inputs

PCAL receives input vibrations from the BSM structure, at a high level during launch and at a low level during operation (spacecraft micro vibration environment). 

The analysis in this section has been carried out by the ATC for the BSM structure (Ref. BSM ICD.

3.1.1. Resonance 

The principal resonant modes of the structure and the two suspended masses are presented below in Table 1. The BSM structural interface forms a stiff body. The first twelve structural modes were determined by finite element analysis.

	FEA prediction for Response of structural interface
	Approximate assembly response

(see scale factor)

	Mode
	Frequency (Hz)
	Frequency (Hz)

	1
	688
	433

	2
	864
	544

	3
	1781
	1121

	4
	2715
	1710

	5
	3058
	1926

	6
	3284
	2068

	7
	3345
	2106

	8
	3614
	2276

	9
	3957
	2492

	10
	4097
	2579

	11
	4677
	2945

	12
	5185
	3265

	
	mass of structure
	291

	
	mass of assembly
	734

	
	scaling for resonance
	0.630


Table 1: Structural Interface Principal Modes

3.1.2. Scale factor

Pending a full resonant modes analysis, we may note that since the stiffness of the structural interface design remains unchanged, the assembly natural frequency scales as:

fn = 
√ (k/m)  

   2 п

hence, fn(assy)/ fn(struct)  =  √( m struct/ m assy)

The mass of the structure used for the FEA modes search was calculated at 291gm, and the full assembly mass (excluding contingency, the baseplate and fasteners below the structure base) is predicted at 734 gm . This yields a scaling factor of ~ 0.63, used in Table 1. 

3.1.3. Assumptions

As the structural response remains above 250 Hz it may be assumed to be stiff for subsequent analysis of the SPIRE structure and for transmission of SPIRE optical bench motion to PCAL.

3.2. Outputs

There are no mechanical outputs to the structure from this subsystem.

3.3. Interface drawings

The PCAL interface drawing is shown in Figure 1. 

[image: image1.wmf]
Figure 1 PCal interface drawing.

4. Thermal Interface

Cooling of PCAL is provided by contact to the BSM structure bulkhead.

4.1. Finish

The PCAL interface surface is aluminium alloy, grade 6061, coated with 10 microns (nominal) of nickel and 5 microns (nominal) of gold.

The BSM-PCAL interface surface on the BSM will be aluminium alloy, grade 6082, coated with Aluchrom-1200. The interface surface provides a precision central hole and three mounting holes, tapped M2.5, with locking inserts. 

4.2. Surface Area

The contact surface area of the PCal-BSM interface is 2411 mm2.

4.3. Contact Force

At the contact face an approximate contact force of 1380 N will be developed by three M2.5 socket head screws torqued to 0.23 N-m

5. Optical Interface

The BSM mirror (M4) is positioned at an image of the Herschel primary mirror, and has a 2.8mm diameter hole at its centre. The PCal aperture is 3.0mm diameter, and is positioned approximately 6.5 mm behind the hole in M4.

6. Electrical Interface

6.1. Harness details

The four prime PCAL wires (part of the BSM/PCal prime harness) will be terminated on the two prime solder terminals. This harness will be duplicated for the redundant systems. The PCAL wiring will consist of an insulated, screened, twisted quad sub-harness. The maximum harness impedance requested for PCAL is 10 Ohms per wire. A schematic of the BSM prime connector wiring is shown in Figure 2. The redundant wiring will be an exact copy of this harness.
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Figure 2 Details of BSM/PCAL harness (C11).

6.2. BSM connector pin assignments

See also Figure 1 for PCal connections.

	BSM Prime connector Pin#
	Label (in accordance with Harness Definition Document)
	Function

	28
	Prime I+_A
	Current drive

	29
	Prime I-_A
	Current return

	10
	Prime I+_B
	Voltage sense +

	11
	Prime I-_B
	Voltage sense -

	BSM Redundant connector Pin#
	Label (in accordance with Harness Definition Document)
	Function

	28
	Red I+_A
	Current drive

	29
	Red I-_A
	Current return

	10
	Red I+_B
	Voltage sense +

	11
	Red I-_B
	Voltage sense -


6.3. Electrical drive requirements

Current drive for PCAL in a four-wire configuration (to allow current drive and voltage monitoring) was agreed at the interface review in November 2001. The following specifications are derived to allow for final device impedances in the range 200-500 (:-

6.3.1. Maximum drive current

 Maximum power is specified as 2mW (goal), but we may want to run at higher power. Therefore we have allowed for a maximum power dissipation of 10mW. Allowing for the case of a 200( device, this gives a required drive current of 7mA. 

6.3.2. Drive current adjustability

12-bit resolution (minimum) is required in the range 0 – 7mA. This will give a minimum of 1170 adjustment steps in the target operating range.

6.3.3. Maximum drive voltage

 Assuming worst case (R=500(), the maximum drive voltage is 3.9V when delivering 7mA. The maximum expected voltage drop across the devices is 3.5V.
6.3.4. Time constant

The time constant associated with a PCAL current drive step should be less than 6ms.
6.3.5. Drive current stability

Required repeatability for calibrator radiant power is 1%. The stability and repeatability of the drive current should be within 5(A or 0.5% of the drive current, whichever is the greater.
6.3.6. Safety limits on the drive current

The specifications on what the warm electronics can provide will be such that the power dissipation in the calibrator can get very high, depending on the final value of the device impedance. Therefore, we require provision for the placement of a set-on-test resistor in the warm electronics, the value of which will be determined by the final value of the calibrator impedance.
6.3.7. Power supply redundancy

Two completely independent power supplies and voltage monitoring circuits are required for PCAL – 1 prime, 1 redundant.
7. Data Interface

Normal operation of PCAL will involve the application of a pre-determined sequence of commands based on an OBS script under DPU control. Envisaged frequency of operation is no more than once per hour for a period of ~10 seconds.

Table 2 Summary of software commands needed to control PCAL

	Command ID
	Name
	Description

	PC2
	SetPhCalBias
	PCAL will be driven by a 12-bit DAC over the range 0 to 7mA. Therefore the software should allow for the commanding of 4096 current levels in the range 0 to 7mA.
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