LYRA Instrument Manager Software requirements
Initialisation

1. The UART 1 used for data acquisition shall be initialised as follows:

· Baud rate = 38400 bauds

· Start and stop bits

· No parity

2. The UART 2 used for sending telecommands to LYRA and acquiring housekeeping and status data shall be initialised as follows:

· Baud rate = TBD

· Start and stop bits

· No parity
3. RAW_DATA_BUFFER (UART 1) used to store the acquired data shall have a size of TBD bytes.

4. The following LYRA data management parameters shall be configurable with the following default values:

	Description
	Possible value
	Default value

	Science block sampling
	8 bits value
	1

	Rearrangement
	Off – On
	On

	Compression
	Off – On
	On


5. At power up, the LYRA Instrument Manager shall initialise and enter the off mode.
6. The number of lumps between two ASIC reload operations shall be TBD and shall be configurable.
FDIR

1. In case of latch-up (event generated by the LDM), the following shall be performed:

· Stop acquisition (LDM-TC2) 

· Reload ASIC (IIU-TC4)

· Start acquisition (LDM-TC1)
2. In case of buffer full (event generated by the LDM), the LIM shall switch to idle mode.

3. The following monitoring shall be defined:

	Address
	Content description
	Monitoring

	HK 1
	Temp Filter Detector 1
	TBD

	HK 2
	Temp Diode Detector 1
	TBD

	HK 3
	Temp Filter Detector 2
	TBD

	HK 4
	Temp Diode Detector 2
	TBD

	HK 5
	Temp Filter Detector 3
	TBD

	HK 6
	Temp Diode Detector 3
	TBD

	HK 8
	Voltage + 9.5V
	TBD

	HK 9
	Voltage - 9.5V
	TBD

	HK 10
	Voltage + 5V
	TBD

	HK 11
	Temp VFC Print (2.5V Ref)
	TBD

	HK 12
	Temp Power Print (2.5V Ref)
	TBD

	HK 13
	Current + 28V
	TBD

	HK 14
	Current + 9.5V
	TBD

	HK 15
	Current - 9.5V
	TBD

	HK 16
	Current + 5V
	TBD

	HK 17
	Temp Heatsink
	TBD

	HK 18
	Temp Cover Plate
	TBD

	HK 19
	Temp Digital Print
	TBD

	HK 21
	Temp Reference Foot
	TBD


Action in case of monitoring limit exceeded:

· Switch to off mode
4. It shall be possible to start the following contigency warm-up sequence in case the IIU has been powered off when the cover was open:
· TBD
Functional

1. It shall be possible to send TCs for immediate execution or differed execution. The standard PUS service 11 shall be used for this purpose.

2. The LIM shall accept and process the following command to the LOB:

LOB-TC1: Set VFC (1/2) (ON/OFF)
LOB-TC2: Set HK group (ON/OFF)
LOB-TC3: Set detector (1/2/3) (ON/OFF)
LOB-TC4: Set cover (1/2/3) (ON/OFF)
LOB-TC5: Set cover (1/2/3) (LOCK/UNLOCK)
LOB-TC6: Set cover (1/2/3) (OPEN/CLOSE)
LOB-TC7: Set VIS LED (ON/OFF)
LOB-TC8: Set UV LED (1/2/3) (ON/OFF)
LOB-TC9: Set heater (AB/CD) on unit head (1/2/3) (ON/OFF)
LOB-TC10: Select integration time (10ms/20ms/50ms/100ms/200ms/500ms/1s/2s/5s/10s)
LOB-TC11: Select input (1/2/3/6/7/8) of multiplexer group (1/2)

LOB-TC12: Select HK address
LOB-TC13: Activate HK continuous loop

The value used to set the integration time shall be one of the following:

	Value
	Integration time

	0
	10 ms

	1
	20 ms

	2
	50 ms

	3
	100 ms

	4
	200 ms

	5
	500 ms

	6
	1 s

	7
	2 s

	8
	5 s

	9
	10 s

	10
	100 ms

	11
	100 ms

	12
	100 ms

	13
	100 ms

	14
	100 ms

	15
	100 ms


The value used to set the input of multiplexer group shall be one of the following:

	Value
	Input of multiplexer group

	0
	Unit 1

	1
	Unit 2

	2
	Unit 3

	3
	N/A

	4
	N/A

	5
	5V calibration voltage (FS input)

	6
	2.5V calibration voltage (HS input)

	7
	0V calibration voltage (GND input)


3. It shall be possible to send the following command to the LYRA electronics:

IIU-TC1: power on/off IIU

Powering off the IIU shall be executed only if SWAP is not in use.
4. It shall be possible to send the following command to the LYRA electronics:

IIU-TC2: LYRA (ON/OFF) 
IIU-TC3: UV LED (ON/OFF)

IIU-TC4: Reload ASIC

5. It shall be possible to configure and command the LDM:

LDM-TC1: trigger LDM for data processing.

LDM-TC2: close the current lumps.

6. It shall be possible to set the LYRA Instrument Manager in one of the following modes:

· Off

· Warm-up

· Acquisition

· Idle

7. The transition between modes shall be performed according to the following state diagram:

	           /To

From/
	Off
	Warm-up
	Imaging
	Idle

	Off
	N/A
	TC
	X
	X

	Warm-up
	FDIR/TC
	N/A
	Auto/TC
	FDIR

	Acquisition
	FDIR/TC
	TC
	N/A
	Auto/TC

	Idle
	FDIR/TC
	Auto/TC
	X
	N/A
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8. A command to switch to Off mode shall be immediately processed, i.e. the current activity shall be cancelled.

9. The syntax of the TCs shall be checked before execution and TC verification reports shall be generated

10. Science raw data shall be read from RAW_DATA_BUFFER.
11. LYRA housekeeping data shall be read from UART 2 every 10 seconds.
The housekeeping message shall have the format defined in ICD-CSL-LYR-04001 section 6.5
12. A status message shall be read after each telecommand sent to LYRA.
The status message shall have the format defined in ICD-CSL-LYR-04001 section 6.5
13. Each time an interrupt is generated, a time stamp shall be generated and saved.

LYRA transmits the gate signal every 10 seconds to the ADPMS. The low-high transition generates an interrupt at ADPMS level. Additionally the Synch Flag of the corresponding science block where the gate was sent is set
14. When entering the off mode, the LIM shall perform the following:

· Close the lumps in LDM
· Prepare and send the following command word, wait TBD and verify status (3 detectors OFF, 2 VFC OFF, HK OFF, 3 covers closed)
· Switch OFF all CD heaters of all 3 unit-heads

· Switch OFF all AB heaters of all 3 unit-heads

· Power HK OFF

· Select cycling HK

· Power all 3 Heads (assumed detectors) OFF

· Switch OFF all VIS LEDs
· Switch OFF all UV LEDs

· Power ON Cover 1, 2, 3

· Close Cover 1, 2, 3

· Power both VFC OFF
· Prepare and send the following command word, wait TBD and verify status (3 covers closed)
· Close Cover 1, 2, 3
· Prepare and send the following command word, wait TBD and verify status (nothing to check)
· Power OFF Cover 1, 2, 3
· Switch OFF IIU

15. When entering the idle mode, the LIM shall perform the following:
· Close the lumps in LDM
· Prepare and send the following command word, wait TBD and verify status (3 detectors OFF, 2 VFC OFF, HK ON, 3 covers closed)
· Switch OFF all CD heaters of all 3 unit-heads

· Switch ON all AB heaters of all 3 unit-heads

· Power HK ON

· Select cycling HK

· Power all 3 Heads (assumed detectors) OFF

· Switch OFF all VIS LEDs

· Switch OFF all UV LEDs

· Power ON Cover 1, 2, 3

· Close Cover 1, 2, 3

· Power both VFC OFF
· Prepare and send the following command word, wait TBD and verify status (3 covers closed)

· Close Cover 1, 2, 3

· Prepare and send the following command word, wait TBD and verify status (nothing to check)
· Power OFF Cover 1, 2, 3
· Switch OFF UV LED

16. The following parameters shall be defined when entering the warm-up mode:

· LOB unit(s) 1, 2 and/or 3

· VFC(s) 1 and/or 2

· LED status ON or OFF, UV or VIS, unit 1, 2 or 3

· Cover status ON or OFF

17. When entering the warm-up mode, the LIM shall perform the following:
· Close the lumps in LDM
· Switch ON LOB (Command to IIU)

· WAIT TBC 1 sec

· Prepare and send the following command word, wait TBD and verify status(3 detectors OFF, 2 VFC OFF, HK ON, 3 covers closed)
· Switch OFF all CD heaters of all 3 unit-heads

· Switch ON all AB heaters of all 3 unit-heads

· Power both VFC OFF

· Power HK ON

· Select cycling HK

· Power all 3 Heads OFF

· Switch OFF all VIS LEDs

· Switch OFF all UV LEDs

· Power OFF Cover 1, 2, 3

· Close Cover 1, 2, 3
· Read All HK signals (once) and verify their values TBD
· Prepare and send the following command word, wait TBD and verify status (VFC 2 ON)
· Power VFC 2 ON

· Select calibration channel (“Multiplexer Addr Group bits 0, 1 and 2” (val. 5, 6 or  7))
· Check channel TBD XE "Check channel" 
· Prepare and send the following command word, wait TBD and verify status (VFC 1 ON, VFC 2 OFF)
· Power VFC 2 OFF

· Power VFC 1 ON
· Select calibration channel (“Multiplexer Addr Group bits 0, 1 and 2” (val. 5, 6 or  7))

· Check channel TBD
· Prepare and send the following command word, wait TBD and verify status (VFC 1 OFF)
· Power VFC 1 OFF

· Power ON LED switch in IIU (IIU_TC2)

· Prepare and send the following command word, wait TBD and verify status (detector ON, VFC ON)
· Power desired detectors ON

· Power desired VIS LED’s ON

· Power desired UV LED’s ON

· Power desired cover ON

· Power desired VFC’s ON

· Prepare and send the following command word, wait TBD and verify status (cover open)
· Open desired cover
· Prepare and send the following command word, wait TBD and verify status (nothing to check)
· Power desired cover OFF
18. The following parameters shall be defined when entering the acquisition mode:

· VFC calibration period (VCF_CAL_PERIOD)

· LED pulsing period (LED_PULSE_PERIOD)

· Acquisition cadence (INTEGRATION_TIME)

19. When entering the acquisition mode, the LIM shall perform the following:
· Reload ASIC

· Set the acquisition cadence

20. When in Off mode, the LIM shall perform the following:

· Every VCF_CAL_PERIOD seconds:

· Application of 0V and then 2.5V and then 5V to the VFC (in loop)

· Every LED_PULSE_PERIOD seconds:

· Switch On and then Off the LED (in loop)

Observability

1. Housekeeping data shall be made observable.

2. The time stamp generated on interrupt shall be made observable.
This time stamp shall be used by the LDM.
3. The commands to LYRA and their corresponding status shall be made observable.
Performance

1. The time stamp shall have an accuracy better than 5 ms w.r.t. the LYRA hardware signal.
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