Meeting at MBARI to review BEDS daughterboard schematic
Denis Klimov, Elecia White, Ed Mellinger
Brian Kieft (later)
Issues
High Priority
BUG: MISO1 needs to be tristated as it comes out of the level-shifter (U8) as it is shared with the RTC. It needs to be controlled. MISO should be in tristate unless chip select (CS) is asserted. Ed suggests a tristate buffer controlled by the CS and on the 3.3 side
Medium Priority
OUGHTTO: Ed suggests adding very light pullups on the 1V8 side of the level shifter for SCLK_1V8 and CS_1V8 to take into account the power up note on p19 of the IMU manual.
OUTGHTTO: Looking at the requirements (BEDS-Bridge-Board-Design-Notes):
WAS Bridge Board to provide shutdown mode for IMU in order to save battery energy
However, the IMU should never be shutdown to save battery, it should only be shut down in order to recover from a serious IMU fault as it will lead to a loss of calibration. Calibration is best done with multiple rotations and may take a long time in the field (without rotations).
SHOULD BE: Bridge Board to provide shutdown mode for IMU in case of catastrophic IMU software fault.
OUGHTTO: remove inverter on 1.8V interrupt lines, software can be put in no-interrupt state during IMU reset. 
OUTGHTO: U8 /OE should be connected to ground, also on unused input to inverter (U3)
General Meeting notes
How many BEDS units were built? 11 BEDS units built, 17 builds (some unit re-built as needed). Then parts became unavailable, needed a new processor then the IMU technology had also improved so opted to change that to get magnetometer and better fusion data.
The state of the project is to get everything working again before committing to an external collaborator. BEDS project has been running since 2010, review in 2012, builds of version 1 in 2014-5. Have been continuing since then. 
Looking at the requirements (BEDS-Bridge-Board-Design-Notes):
WAS Bridge Board to provide shutdown mode for IMU in order to save battery energy
However, the IMU should never be shutdown to save battery, it should only be shutdown in order to recover from a serious IMU fault as it will lead to a loss of calibration. Calibration is best done with multiple rotations and may take a long time in the field (without rotations).
SHOULD BE: Bridge Board to provide shutdown mode for IMU in case of catastrophic IMU software fault.
Design Doc Notes
Disable IMU_ENABLE, invert to IMU_SHUDOWN, voltage starts to drop (some discharge time due to capacitance). Once it is 90% of nominal, POK is pulled down. 
POK disables outputs of the level shifter which puts the SPI_1V8 into tristate. 
BUG: MISO1 needs to be tristated as it comes out of the level-shifter (U8) as it is shared with the RTC. It needs to be controlled. MISO should be in tristate unless chip select (CS) is asserted. Ed suggests a tristate buffer controlled by the CS and on the 3.3 side
Also, The IMU must be on and the interrupts must be able to get to the processor 
OUGHTTO: Ed suggests adding very light pullups on the 1V8 side of the level shifter for SCLK_1V8 and CS_1V8 to take into account the power up note on p19 of the IMU manual:
The PIC will also do the hard reset of the IMU as part of the boot process so this may not be critical. (The PIC can also do a software reset as mentioned here.)
Can the power to the IMU decreased by shutting down sensors? Yes, this is a software controllable. It depends on use case: lower power with only accels will lead to different motion data than having all the sensors running (which requires a higher power).
Low power: Elecia was told not to worry about the PIC’s power usage and sleep mode. Denis shows the energy budget, stresses power is important. Elecia says this is a software issue and can be dealt with when the board comes in. 
Follow orientation of the accels and gyros to match the motherboard notes. The magnetometer is different but handled in the sensor fusion software.(Fig 12, not Fig 13).
SOFTWARE: need to set the SPI signals on the PIC to be the right direction for lowest power
SOFTWARE: check fusion and calibration on the IMU if some sensors are not available (turn off the gyro to reduce power)
SOFTWARE: 100ms for IMU enable (about 40x more than necessary)
SOFTWARE: Output temperature sensor from IMU, probably not going to use it but make sure it is available.
SOFTWARE: Ignore interrupts when shutting down or resetting the IMU
SOFTWARE: What is the signal default for the PIC, up or down? (BY END OF WEEK)
· Sensor enable Modem enable and IMU enable 
· What are the defaults and where do they get configured?
[bookmark: _GoBack]Ed: Enough bypass capacitors? Looks like yes probably.

