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Mother Board Schematic Subsystems Description.
· Battery Pack (2x). Packs configuration is 7S. They are wired to mother board independently for redundancy. Packs do not contain diodes to minimize energy loss. Parameters of cells are of following. Impedance of the cells were characterized due to a risk of channel cross-talk (more on this below)

	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
	 7S pack: 17.5V


· Battery Packs Input (2x). Connection done by 3-pin 7A TE 0.156 series connectors. GND, Power, and 1 pin is reserved for chassis grounding should EMI became a concern. 
· Power Channels (2x). Two independent power channels for System and Modem power management are to minimize cross- talk and limit effect of modem peak power consumption (6-9 A for 20mS) on processor and analog circuitry and prevent processor resets should the battery voltage sinks too low. Risk of cross-talk is due to relatively high impedance of battery packs and demanding modem power consumption, which is 6-9 A for 15-20mS at start-ups and transmission initializations, 25 W average (2A at 12V), and about 4A, several ms peaks during transmitting. 
· Battery Pack Switch-Over. Low drop-out diodes used. The goal was to minimize energy loss over 1 year deployment so 2 pin devices (diodes) were selected over battery management IC which had too much of quiescent current. Selected diodes have voltage drop 380mV@2A, 465mV@10A. This account for about 1.8% energy loss, but only during modem operation. Quiescent current is 0uA. 
· Battery Disconnect With Turn-On Delay (2 Units). They perform 2 functions: (1)provide slow opening of MOSFET transistors to limit current into large capacitors and prevent blowing fuses in battery cells; and (2) completely disconnect batteries from power channels at voltages below 5V to minimize risk of cell venting. 
· Capacitors (2x). They provide energy storage for 2 power channels, to minimize cross-talk, and to maximize deployment length with modem which consumes power is short pulses. 
