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HASP Payload Specification and Integration Plan


Payload Title:
OSIRIS LITE 2

Payload Class:

Small

Large 

(circle one)

Payload ID:
03

Institution:
The Pennsylvania State University

Contact Name:
Dr. Sven Bilén, Allen Kummer

Contact Phone:
814-863-1526, 215-622-8230

Contact E-mail:
sbilen@engr.psu.edu, atk5025@psu.edu

Submit Date:
6/1/2011

I. Mechanical Specifications: 
A. Measured weight of the payload (not including payload plate)

	Subsystem
	Mass (g)
	Quantity
	Total Mass (g)

	COM Circuit Board
	68.79
	1
	68.79

	PWR REG Circuit Board
	52.05
	1
	52.05

	PWR BAT Circuit Board
	79.31
	1
	79.31

	GNC Circuit Board
	40.04
	1
	40.04

	GPS Module
	50.05
	1
	50.05

	CDH Circuit Board
	31.54
	1
	31.54

	Sun Sensor Board
	2.28
	6
	13.68

	Sun Sensor Plug
	1.05
	6
	6.30

	Patch Heaters
	2.32
	10
	23.2

	CubeSat Simulator Skeleton
	66.93
	1
	66.93

	+/- X Solar Panels
	50.00
	2
	100.00

	+/- Y Solar Panels
	50.00
	2
	100.00

	+/- Z Solar Panels
	50.00
	2
	100.00

	Antennas
	1.11
	4
	4.44

	Support Box Skeleton
	312.23
	1
	312.23

	Support Box Circuit Board
	31.54
	1
	31.54

	CubeSat Simulator Mounting Bracket
	50.22
	1
	50.22

	Fasteners
	35.56
	1
	35.56

	 
	 
	Total Mass
	1165.88


Current payload mass is 1165.88 g.
B. Provide a mechanical drawing detailing the major components of your payload and specifically how your payload is attached to the payload mounting plate.

See attached PDF drawings.
Orientation with antennas is not crucial in relation to HASP, although having them pointed towards HASP center would be the preferred orientation.
C. If you are flying anything that is potentially hazardous to HASP or the ground crew before or after launch, please supply all documentation provided with the hazardous components (i.e. pressurized containers, radioactive material, projectiles, rockets…)
The OSIRIS Lite 2 payload does not contain any potentially hazardous components.
D. Other relevant mechanical information

The antennas on the CubeSat Simulator portion of the payload exceed the width of the specified payload footprint. These antenna are 14.3cm (5.63in) above the interface plate and will not cause mechanical interference
II. Power Specifications:
A. Payload power specification

The CubeSat Simulator will cycle through the mission profile as expected during orbit which is cycling with three (3) minutes in hibernate mode, two (2) minutes in beacon mode and one (1) minute in communications mode. Power draws for each of these modes are presented below. During these periods much of the power will be generated by the solar panels on the CubeSat Simulator. In the event that the solar panels cannot generate sufficient energy to support the CubeSat Simulator, the Support Box will provide additional power.

The maximum power drawn from HASP by OLite 2 is during the Support Box power supplement mode, where a maximum of 8.1 W would be drawn.
	CubeSat Simulator: Hibernation Mode

	Bus Voltage (V)
	3.3
	5
	12
	3.7
	Duty Cycle (%)

	Battery Control (A)
	0.00
	0.00
	0.00
	0.05
	100

	C&DH (A)
	0.15
	0.00
	0.00
	0.00
	50

	GNC (Sun Sens. + GPS) (A)
	0.00
	0.00
	0.00
	0.00
	17

	Heaters (A)
	0.00
	0.00
	0.00
	0.30
	100

	Comm Transceiver (A)
	0.00
	0.00
	0.00
	0.00
	33

	Efficiency (%)
	92
	85
	50
	100
	 

	Power (W)
	0.27
	0.00
	0.00
	1.30
	 

	Total Power (W)
	 
	 
	 
	1.56
	 


	CubeSat Simulator: Beacon Mode

	Bus Voltage (V)
	3.3
	5
	12
	3.7
	Duty Cycle (%)

	Battery Control (A)
	0.00
	0.00
	0.00
	0.05
	100

	C&DH (A)
	0.15
	0.00
	0.00
	0.00
	50

	GNC (Sun Sens. + GPS) (A)
	0.36
	0.00
	0.01
	0.00
	17

	Heaters (A)
	0.00
	0.00
	0.00
	0.30
	100

	Comm Transceiver (A)
	0.15
	0.10
	0.00
	0.00
	33

	Efficiency (%)
	92.000
	85.000
	50.000
	100.000
	 

	Power (W)
	0.67
	0.19
	0.02
	1.30
	 

	Total Power (W)
	 
	 
	 
	2.18
	 


	CubeSat Simulator: Communications Mode

	Bus Voltage (V)
	3.3
	5
	12
	3.7
	Duty Cycle (%)

	Battery Control (A)
	0.00
	0.00
	0.00
	0.05
	100

	C&DH (A)
	0.15
	0.00
	0.00
	0.00
	100

	GNC (Sun Sens. + GPS) (A)
	0.00
	0.00
	0.00
	0.00
	17

	Heaters (A)
	0.00
	0.00
	0.00
	0.30
	100

	Comm Transceiver (A)
	0.30
	0.80
	0.00
	0.00
	33

	Efficiency (%)
	92
	85
	50
	100
	 

	Power (W)
	0.89
	1.55
	0.00
	1.30
	 

	Total Power (W)
	 
	 
	 
	3.74
	 


	Support Box: CubeSat Simulator Supplemental Power Mode

	Bus Voltage (V)
	3.3
	4.2
	30

	Flight Computer (A)
	0.15
	0.00
	0.00

	Heaters (A)
	0.00
	0.00
	0.10

	CubeSat Simulator (A)
	0.00
	1.50
	0.00

	Efficiency (%)
	75
	75
	100

	Power (W)
	0.37
	4.73
	3.00

	Total Power (W)
	 
	 
	8.10


	Support Box: CubeSat Simulator Standalone Power Mode

	Bus Voltage (V)
	3.3
	4.2
	30

	Flight Computer (A)
	0.15
	0.00
	0.00

	Heaters (A)
	0.00
	0.00
	0.10

	CubeSat Simulator (A)
	0.00
	0.00
	0.00

	Efficiency (%)
	75
	75
	100

	Power (W)
	0.37
	0.00
	3.00

	Total Power (W)
	 
	 
	3.37
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Simplified Schematic of OLite Power Systems
III. Downlink Telemetry Specifications:
A. Serial data downlink format: 
Stream

Packetized
(circle one)

B. Approximate serial downlink rate (in bits per second)


1036 bps 
C. Specify your serial data record including record length and information contained in each record byte.

	Event Packet

	Data type
	Size in bits
	Descr

	Subframe ID
	8
	0, 1, 2, 3… 255, 0, 1, 2…

	Time Stamp
	32
	UNIX time

	Frame ID
	8
	E

	Packet Size
	32
	Size of the entire packet

	Packet Data
	56
	Operating system and flight software event reports

	IRIG Standard Sync Word
	16
	0xEB90

	Total Size:
	152 bits
	19 bytes

	
	
	

	Frequency
	1 Hz
	Once every second (on average)


	Channel Packet

	Data type
	Size in bits
	Descr

	Subframe ID
	8
	0, 1, 2, 3… 255, 0,  1, 2…

	Time Stamp
	32
	UNIX time

	Frame ID
	8
	C

	Packet Size
	32
	Size of the entire packet

	Packet Data
	640
	Housekeeping data and debugging information

	IRIG Standard Sync Word
	16
	0xEB90

	Total Size:
	736 bits
	92 bytes

	
	
	

	Frequency
	1 Hz
	Once every second


	Data Product Packet

	Data type
	Size in bits
	Descr

	Subframe ID
	8
	0, 1, 2, 3… 255, 0, 1, 2…

	Time Stamp
	32
	UNIX time

	Frame ID
	8
	D

	Packet Size
	32
	Size of the entire packet

	Packet Data
	640  (average)
	Raw instrument data

	IRIG Standard Sync Word
	16
	0xEB90

	Total Size:
	736 bits
	92 bytes

	
	
	

	Frequency
	0.2 Hz
	Once every 5 seconds


D. Number of analog channels being used:

No
E. If analog channels are being used, what are they being used for?


No
F. Number of discrete lines being used:


No discrete lines are being used.

G. If discrete lines are being used what are they being used for?


N/A

H. Are there any on-board transmitters?  If so, list the frequencies being used and the transmitted power.
Yes

1) GFSK @ 434Mhz variable up to 2W.

2) OOK @ 434Mhz at variable up to 1/4W.

These frequencies can be tuned in the 400 MHz band to assure there is no interference with any other systems on HASP
I. Other relevant downlink telemetry information.

The GFSK  transmitted packet will be as follows:

[image: image2.emf]PreambleSync WordTX HeaderPacket LengthCall SignCounter

CDH Data

WE_ARE_PENN_STATECRC Totals

#bits 64 32 32 8 48 24 304 136 16 664

#bytes 8 4 4 1 6 3 38 17 2 83

GFSK Data Packet

Data (512 bits) - 64 byte FIFO


The OOK  transmitted packet will be as follows:

[image: image3.emf]Call SignGPS coordinates Flags Call Sign Totals

#characters 6 8 5 6 25

#units 120 160 100 120 500

OOK Data Packet - 10 words per minute


IV. Uplink Commanding Specifications:
A. Command uplink capability required:
Yes
No 
(circle one)

B. If so, will commands be uplinked in regular intervals:
Yes
No
(circle one)

C. How many commands do you expect to uplink during the flight (can be an absolute number or a rate, i.e. n commands per hour)

We expect to transmit a command packet every minute to the OLite 2 payload that will serve as a radio keep alive command, assuring that the on board radio will be cut off in the unlikely event that it causes interference with other systems.
(These commands are required only as an over design for absolute assurance that OLite 2 does not interfere with essential HASP communications. Following more discussion and testing with CSBF, this requirement can be relaxed greatly
D. Provide a table of all of the commands that you will be uplinking to your payload

	Command Packet Organization

	Data type
	Size in bits
	Descriptions

	Module ID
	5
	Module IDs listed in Table 1.

	Command ID
	5
	Command IDs listed in Table 2.

	Command Arguments
	4
	Command arguments listed under each commands in Table 2.

	CRC Checksum
	2
	2 bit CRC checksum calculated with command.


Table 1: Module IDs

	Module
	Opcode

	ADC
	0C

	CAM
	01

	CMD
	0E

	COM
	00

	DISTRO
	02

	DP
	0F

	GPS
	0B

	HEATER
	03

	MAG
	06

	MPPT
	0A

	MUX
	09

	PARAM
	10

	PROC
	07

	SCM
	0D

	TIME
	04

	WDT
	08

	ZMOD
	05


Table 2: Command IDs, sorted by modules alphabetically
[00] CMD_ADC_INIT

Module: ADC

Description: Initialize all ADCs

Arguments

[01] CMD_ADC_KILL

Module: ADC

Description: Kill ADC process

Arguments

[02] CMD_ADC_INTERNAL_READ

Module: ADC

Description: Read data from internal ADCs and push to channel. Argument 1 of the command is the internal ADC channel

Arguments

[Enum] Channel

ADC0

ADC1

[03] CMD_ADC_EXTERNAL_READ

Module: ADC

Description: Read from external ADC and store the value in the channel. Argument is 0 or 1 to determine which ADC chip to read from.

Arguments

[Enum] Chip

CHIP_A

CHIP_B

[00] CMD_CMD_SPAWN

Module: CMD

Description: Spawn the specified module ID provided by argument 0. Module ID should be an integer.

Arguments

[Int ] Module ID

Min: 

Max: 255

[00] CMD_DISTRO_INIT

Module: DISTRO

Description: Initialize distro module.

Arguments

[01] CMD_DISTRO_KILL

Module: DISTRO

Description: Kill distro module.

Arguments

[02] CMD_DISTRO_COM_3

Module: DISTRO

Description: Set power state (ON/OFF) for 3V com.

Arguments

[Enum] new_state

UNKNOWN

ON

OFF

[03] CMD_DISTRO_COM_5

Module: DISTRO

Description: Set power state (ON/OFF) for 5V com.

Arguments

[Enum] new_state

UNKNOWN

ON

OFF

[04] CMD_DISTRO_PWR

Module: DISTRO

Description: Set power state (ON/OFF) for power experiment.

Arguments

[Enum] new_state

UNKNOWN

ON

OFF

[00] CMD_DP_INIT

Module: DP

Description: Initialize data product.

Arguments

[01] CMD_DP_KILL

Module: DP

Description: Terminate data product.

Arguments

[00] CMD_HEATER_INIT

Module: HEATER

Description: Initialize heater.

Arguments

[01] CMD_HEATER_KILL

Module: HEATER

Description: Kill heater.

Arguments

[02] CMD_HEATER_POWER

Module: HEATER

Description: Set heater to power state (ON/OFF) specified by Arg 1.

Arguments

[Enum] power_state

ON

OFF

[00] CMD_MAG_INIT

Module: MAG

Description: Initialize the magnetometer: continuous measuring mode, high gain sensitivity, 10hz frequency, no bias.

Arguments

[01] CMD_MAG_KILL

Module: MAG

Description: Kill the magnetometer.

Arguments

[02] CMD_MAG_RESET

Module: MAG

Description: Reset magnetometer to initial settings: continuous measuring mode, high gain sensitivity, 10hz frequency, no bias.

Arguments

[03] CMD_MAG_MODE

Module: MAG

Description: Change mode of magnetometer to mode specified by CMD_MAG_MODE_args.

Arguments

[Enum] cmd_args

IDLE

CONTINUOUS

SINGLE

[04] CMD_MAG_SELF_TEST

Module: MAG

Description: Enter self test mode, acquire and report test data, and restore prior mode.

Arguments

[05] CMD_MAG_GET_X

Module: MAG

Description: Get X vector.

Arguments

[06] CMD_MAG_GET_Y

Module: MAG

Description: Get y vector.

Arguments

[07] CMD_MAG_GET_Z

Module: MAG

Description: Get z vector.

Arguments

[08] CMD_MAG_GET_DATA

Module: MAG

Description: Get x, y, and z vectors.

Arguments

[00] MPPT_TEST_ROB

Module: MPPT

Description: Rob's test command for a test module

Arguments

[00] CMD_MUX_INIT

Module: MUX

Description: Initializes mux, setting up or joining with semaphore.

Arguments

[01] CMD_MUX_KILL

Module: MUX

Description: Kills mux, closing and attempting to destroy semaphore.

Arguments

[02] CMD_MUX_SET_CHANNEL

Module: MUX

Description: Sets mux to specified channel (ranging from 0 to 31)

Arguments

[Int ] channel

Min: 

Max: 31

[00] CMD_PARAM_INIT

Module: PARAM

Description: Initialized param module.

Arguments

[01] CMD_PARAM_KILL

Module: PARAM

Description: Terminate param module.

Arguments

[00] CMD_PROC_INIT

Module: PROC

Description: Initializes proc resources

Arguments

[01] CMD_PROC_KILL

Module: PROC

Description: Unallocates resources from proc to kill it

Arguments

[02] CMD_PROC_DOWNLINK

Module: PROC

Description: Pushes data to channel for downlink

Arguments

[03] PROC_MEM_USED

Module: PROC

Description: Retrieves current amount of memory in use

Arguments

[04] CMD_MEM_FREE

Module: PROC

Description: Retrieves current free memory

Arguments

[05] CMD_MEM_TOTAL

Module: PROC

Description: Retrieves total memory

Arguments

[06] CMD_PROC_CPU_USE

Module: PROC

Description: Retrieves current percentage of CPU usage

Arguments

[07] CMD_PROC_RUNNING

Module: PROC

Description: Retrives current number of processes in 'Running' state

Arguments

[08] CMD_PROC_SLEEPING

Module: PROC

Description: Retrieves current number of processes in 'Sleeping' state

Arguments

[09] CMD_PROC_STOPPED

Module: PROC

Description: Retrieves current number of processes in 'Stopped' state

Arguments

[10] CMD_PROC_ZOMBIE

Module: PROC

Description: Retrieves number of processes in 'Zombie' state

Arguments

[11] CMD_PROC_TOTAL_PS

Module: PROC

Description: Retrieves current number of total processes

Arguments

[00] CMD_TIME_REMOVE

Module: TIME

Description: Remove all time requests for specified module.

Arguments

[Enum] module_id

COM

CAM

HEATER

TIME

ZMOD

DISTRO

MAG

PROC

WDT

[01] CMD_TIME_REMOVE_ALL

Module: TIME

Description: Remove all time requests.

Arguments

[02] CMD_TIME_INTERVAL

Module: TIME

Description: Change timer interval to specified value. Arg 1 is number of seconds, Arg 2 is number of nanoseconds.

Arguments

[Int ] sec

Min: 

Max: 

[Int ] nsec

Min: 

Max: 

[00] CMD_WDT_INIT

Module: WDT

Description: Initialize watchdog

Arguments

[01] CMD_WDT_TOGGLE_LIGHT

Module: WDT

Description: Toggle watchdog LED on/off.

Arguments

[02] CMD_WDT_KICK

Module: WDT

Description: Kick file. If this is not done soon enough the system restarts.

Arguments

[03] CMD_WDT_RESTART

Module: WDT

Description: Overflow the watchdog and reset the entire system

Arguments

[04] CMD_WDT_KILL

Module: WDT

Description: Kill the WDT module

Arguments

E. Are there any on-board receivers?  If so, list the frequencies being used.

Yes
1) GFSK @ 434Mhz (Frequency is flexible)
F. Other relevant uplink commanding information.

N/A

V. Integration and Logistics
A. Date and Time of your arrival for integration:

Sunday afternoon July 31st 
B. Approximate amount of time required for integration:

8 Hours
C. Name of the integration team leader:

Allen Kummer
D. Email address of the integration team leader:

Atk5025@psu.edu
E. List ALL integration participants (first and last names) who will be present for integration with their email addresses:

Allen Kummer atk5025@psu.edu
Sven Bilén sbilen@engr.psu.edu
Andre Coleman avc5184@psu.edu
Daniel Gilbert dbg5062@psu.edu

Thomas Connors tmc5186@psu.edu 
F. Define a successful integration of your payload:

A successful integration will demonstrate that the payload passes: 

1) a mechanical fit check, 

2) electrical interfaces (power draw, EMI, pinouts), 

3) successfully execute uplink commands from the HASP gondola, 

4) successfully downlink data through the HASP gondola, 

5) the radio does not interfere with the HASP radio,

6) the radio does not interfere with other payloads,

7) other payloads do not interfere with the OLite 2 radio,

8) successfully operate during environmental test.

G. List all expected integration steps:

1. Mechanical mount OLite 2 to HASP Gondola
2. Connect HASP power cable

3. Verify power connection through communications test with our own laptop

4. Connect HASP communications cable

5. Send command from HASP to OLite 2 and verify reception and proper execution
6. Send data from OLite 2 through HASP downlink interface

7. While other payload radios are operating, verify that communications can be maintained

H. List all checks that will determine a successful integration:

1. Mechanical Check

2. Verify payload current draw powers up while communicating with PSU computers

3. Verify that OLite 2 communicates properly with the HASP gondola. Verify Uplink and downlink capabilities

4. Verify that OLite 2 radios do not negatively interfere with other payload radios.

5. Verify that other payload radios do not interfere with OLite 2 radios.
6. Verify operation through thermal vacuum checkout
I. List any additional LSU personnel support needed for a successful integration other than directly related to the HASP integration (i.e. lifting, moving equipment, hotel information/arrangements, any special delivery needs…):

Please coordinate a communications test to verify interference free operation between all transmitters.
J. List any LSU supplied equipment that may be needed for a successful integration:

Adjustable power supply (or supplies) that can provide output voltages: 3V, 5V, and 30V. Oscilloscope (preferably mixed signal that can serve as logic analyzer). Soldering station for last minute harness modifications. If these cannot be provided, the OLite 2 team can bring them along.
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