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Schematic nomenclature 

1. 10020895-BEDS1
Top level schematic
2. 10020895-BPB1
Battery Pack Board
3. 10020895-BSA1
Battery Stick Assembly
4. 10020895-MOB1
Mother Board
5.  Inventsense 6050 Sensor Board  

Modified from 3.3 to 2.5 V

6.  Persistor CF2 processor board. 
Questions

1. Battery venting 

a. Implement or not “Battery Disconnect” on voltage threshold to prevent over discharge and minimize risk of venting? Electrochem indicates there is a risk of venting with over discharge as pressure is rising; however at low temperature risk of venting is somewhat lower.  Say, 7V for 7s string. Yes
b. Any stresses to hermetic glass seal must be minimized by proper battery mounting. O-ring? Rubber bumpers, or keep simple battery-to- Delrin contact? Dale – implement sliding fit (10/15/2012)
c. Pressure relieve valve: Prevco 10PSI, 6000m (Dale 10/15/2012) (http://www.prevco.com/Products/PressureRV.htm
d. Internal pressure sensor? It can detect venting, otherwise humidity sensor sufficient to detect water intrusion. No (MPL115A2?)
2. Threshold voltages stack

a. Discharge range from 28V (4V per cell) to 14V (2V per cell), no-modem voltage. Nominal discharge range, instrument fully operational. 

b. Below 12V under 23W modem load (or about 13.5-14.5V no load). Modem starts reducing power. We think this can be detected in modem comms. All other components continue working. 
c. Below 8V: processor goes into permanent sleep mode (or suspend mode?)
d. Below 7V: Battery Disconnect. 
3. Current measurement. System current, after packs switch-over No – fuel gauge?
a. Peak detection – hardware (tracking capacitor) or software? 

b. Averaging – hardware (say, 1sec time constant) or software?  

4. Voltage measurement use onboard ADC for Vsys
a. V1, V2 (each pack measured) or V (after switch-over) only? 

5. Is VREF and ADC shutdown going to happen? (reference LT1461: 50uA at 3.3V; ADC ADS8344 1.4mA @ 3.3V). Make sure input voltages from active analog I/O would not damage ADC. Yes
6. “Shore power”: unplug one of the batteries and connect 29V or 30V, or put a 3rd power input connector? 2 connectors, not 3
7. Fusing options: A AND B (B not necessary)
a. Battery built-in fuse only as a last resort for deployment (Little Fuse Fast Acting, 4A or 7A depending on chemistry); Harness with in-line fuse for the lab. 
b. Electronic fuse on battery pack board with auto reset. 

c. PTC fuse (3A) is not going to be fast enough with 4A fast acting fuses in BCX85 batteries
8. Power conditioning options (TBD pending all sensors final selection) Tabled
a. LT8610: 3.4V to 42V; 2.5A; 2.5μA of quiescent current
b. MAX1837: 4.5V to 24V input, 12ua quiescent current
c. LM2671-5 (BEDS_Persistor.opj): 2.5mA quiescent current
d. LT3972, (Wayne) 3.6V to 33V, 75uA
e. Selected: LTC3630 (12uA Iq) 
f. Selected: LT3970  (
9. Is it ok to enable all environmental (Temperature, humidity?) simultaneously? Yes
a. Humidity:
i. HHI6130 (Mark) I2C 2-wire interface
ii. Scott
iii. Chad CHS-UPS,  ($70, 3%, 5V TDK Corp), CHS-UGS ($41, 5%, 5V)
iv. Luke 
1. HIH-6130/6131, 
2. SHT15 - Digital Humidity Sensor (RH&T)
10.  “Extended homer”: Life of homer w/ lithium? Additional batt?
a. Use switch-over between homer pack and system power, or keep independent?

b. Voltage monitoring of homer pack? 

11. Measure temperature of water, or environmental on Mother Board sensor is sufficient? Bill?
12. MPU 6050 board power-down? Yes (power cycling for reset)
a. Removal of linear regulator with Enable from MPU 6050 board eliminated easy way. 

b. MPU 6050 Sensor Board is anticipated to run all the time 

c. Power Enable can be implemented for “Forced Reset”. 

13. Any switches on the Mother Board – Reset, Wake? 3 reset, wake, PBM (miniature) 
14. Design notes from file (Benthos ATM885 testing - 2012-10-23.xls): 9A for about 15-20mS (cap). Do not use diode input. Do not trust modem level reporting, look at the voltage sag when modem is transmitting. Modem operates at full power down to some voltage between 14 and 10V (open voltage) depending on impedance of the power supply. Sag voltage down to 10V should still be good for transmit level 8.
15. Battery Performance (BEDS-BatteryPack-Performance-2012-10-24.xls)

a. Performance of those batteries is close. 

b. Impedance and resulting voltage sag needs to be handled

i. Use different power paths with caps to smooth switching transitions. 

ii. Step-down regulator: use higher frequency; 

iii. Step-down regulator : “current mode” which would have better transient response 

	Parameter
	 
	CSC39
	BCX85
	Note

	0.171W 25 day discharge at 6-7C
	 
	 
	 
	 

	Impedance, Ohm
	 
	 
	 
	 

	 
	1/4 capacity
	0.30
	0.30
	 

	 
	1/2 capacity
	0.25
	0.35
	 

	 
	3/4 capacity
	0.35
	0.40
	 

	 
	4/4 capacity
	0.65
	0.90
	 

	 
	 
	 
	 
	 

	Energy, WH
	 
	 
	 
	 

	 
	at 2.5 DC cut-off
	98.10
	99.40
	7S pack: 17.5V

	 
	 
	 
	 
	 

	Capacity, AH
	 
	 
	 
	 

	 
	at 2.0 V at 2A
	27.5
	28.5
	7S pack: 14V

	 
	at 1.5V at 2A
	28
	29
	7S pack: 10.5V

	 
	at 2.5 DC cut-off
	28.25
	29.1
	 


16. DS3234SN (-40 to 85C)  or DS3234S (0 to 70C) 
17. ADS8344N or ADS8344NB ($2 difference):

a. ADS8344N (8 LSB linearity or 9mV or 0.36%, +/-2mV offset (0.08%)

b. ADS8344NB (6 LSB linearity or 2.4 mV or 0.1%, +/-1 mV offset (0.04%)
