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Introduction
Currently the OBDH code has not been proven able to receive data transmitted through the COMS modems. To solve this problem a series of steps should be taken, this document details those steps, it also leads onto using the development board to write data from the ADCS subsystem to the SD card due to a signal from the modem.
The code referenced in this document is from r134 available at the PLUME code repository at http://code.google.com/p/plumeobdh/. The code is commented with multiple sections marked TESTING, some of these are referenced in this document and may need to be commented out or uncommented at certain stages to temporarily add in or remove code.

Preliminaries
Currently the method of connecting the development board to a modem can be problematic. The connection is made using a dismantled RS232 connector, to which wires have been soldered. Logic probes are then used to connect the board to the loose wires. To monitor the connection, logic probes connected to the logic analyser can be attached to the pins at the base of the development board bus; this can be very fiddly to setup, but it does allow monitoring of signals sent to the board.
Ideally the wires should be mounted in a full RS232 casing such as that shown below in Fig.2.1 to avoid damage to the connector; previously wires have been knocked off due to the fragile connections. The wires should also be colour coded and attached to pins at the end which can be plugged directly into the development board bus.
[image: ]
Figure 2.1: Dismantled RS232 connector.

Setup
The equipment should be setup as in the diagram below.
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The connections between the modem and the dev board are shown in Table 3.1.
Table 3.1: Modem connections
	Board
	Modem

	H1.39 TXD_MHX
	Pin 2 Input

	H1.40 RXD_MHX
	Pin 3 Output

	H2.30 GND
	Pin 5 Ground



For further details of the connections and other information, refer to the OBDH-COMS interface document (http://cubesat.wikidot.com/local--files/obdh/PLM-OBDH-COMSInterf-218-0.docx).
The development board and modem 2 should be placed on an anti static mat. 
The attenuator should be set to 20. The laptop connected to modem 1 will be used to initialise the modem settings. The dev board will be programmed with the current code.
The logic analyser will be setup to monitor signals from the board on H1.39 and from the modem on H1.40. It will also be connected to H1.15, which flips for each cycle of the main loop, H1.13, which flips if the USART interrupt is triggered and H1.9 which flips if the system state is changed. All used pins on the logic analyser should be tested to check they can detect a high pin on the bus.
Testing
Stage 1
The laptop will be used to send an arbitrary byte of data from modem 1 to modem 2. The signal will be monitored using the logic analyser.
Once it has been confirmed that a signal is being transmitted correctly, the board will be powered on. H1.15 should be continuously oscillating between 1 and 0, this shows that the main loop is running as expected.
A signal sent from modem 2 to the board should trigger an interrupt. The logic analyser will show the signal going to the board on H1.40, then the interrupt should cause H1.13 to flip, also H1.15 should temporarily stop oscillating. 
Should this not happen, then the test will be repeated to ensure that the interrupt is definitely not firing. If it isn’t, then the code needs to be checked.

Stage 2
Once it is confirmed that the interrupt is firing, the “SD write code” TESTING section in the interrupt(USART1RX_VECTOR) function in coms.c will be uncommented. This code should write data to the SD card in the first block, containing the received character and any errors from the USART. The format is
[AA] [AA] [Received character] [Error character]
which is repeated 3 times.
Individual bytes will be sent using the modems.
The byte received should be the same as the byte sent. If it isn’t then the code will need to be corrected. There should also be no errors from the USART.

Stage 3
The “SD write code” TESTING section will be commented out again. The “Command” TESTING section in the same interrupt will be uncommented, this code sets the command and commandToken global variables when the interrupt is triggered.
When the board receives the signal, it should cause it to enter operation mode, which will flip H1.9 and write a series of recogniseable data values to the SD card in block 0. The function will then repeat, writing the data values to further blocks on the sd cards. The data bytes will look like
[AA] [BB] [CC] [DD]
repeated 3 times.
The flipping of H1.9 and the data written to the SD card will confirm this test succeeded.

Stage 4
The “SD write” TESTING section in the function doOperation() in main.c will be commented out. The “ADCS” TESTING section will be uncommented, as will the “ADCS test 1” section. This code should write out some test data in place of the actual ADCS data to the SD code, this is to confirm that the logging function will write to the SD card correctly.
The SD card will be checked and should contain the data
[12] [34] [56] [78] [AB] [CD]
at the beginning of each written block.

Stage 5
The “ADCS test 1” section will be commented out again. The “ADCS test 2” section will be uncommented. This code should now read from the ADCS, store the data and write it to the SD card.
For this test the ADCS will need to be connected to the board, this is currently not covered in this document.

Further testing
If all tests are successful, the code should be modified to allow a control character to be sent via the modems to the board to alter the system state, rather than the state changing simply due to the triggering of an interrupt.
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