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Notes on the battery sense.

Because of the ESD network in the TPS2100, you can't put more
than 6V on the pin. Therefore, you need a network to divide the current
down. 

Unfortunately, the network means you have static current draw which
means you're discharging the battery. So, the two NFET switches
are put in place to minimize draw when the circuit is not measuring. 
The divider values are calcualted so that at an input voltage of 12V,
you develop about 1.1V on the VBAT pins. The low-impedance
resistors to ground are needed because there is an internal divider
in the TPS2100 that is about 12k impedance. 

The 1.1V is divided down by about another factor of 6, so going
into the ADC is 0.18V. The ADC is a 12-bit converter, with 11-bit
no missing codes and about 5-6 bits of offset. The reference voltage
is 2.5V worst case. This means monotonicity down to 1.2mV, and
an offset of up to 20 mV. Therefore, this circuit is suitable to measure
battery voltage to about 1%, with significant offset. 

There needs to be a factory calibration step where this offset is trimmed 
out.
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Termination calculations:

Tt (transition time) is about 2.9ns, from the Samsung (Micron equiv) SDRAM datasheet. 

At 2.9ns (2900 ps), wavelength is about 16-17 inches. Thus, if the overall trace length can be
kept to about 2-3" in length, the system will appear roughly quasistatic as far as the
transmission line approximation is concerned.

There is a secondary concern that energy in the transmission lines might cause 
FCC radiation problems even if the system is electrically functional. Thus, to provide
for this case, the layout is structured so that it is fairly easy to add a set of series 
termination resistors fairly late in the game. However, if we can do without the
resistosr, it would greatly reduce component count and therefore reduce cost.
All traces are laid out with the goal of keeping them on the EMI-shield side of
the ground plane as well, so that emissions are contained within the shielded region.
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	NetU600_C1
	U600-C1

	NetU600_C4
	U600-C4

	NetU600_C6
	U600-C6

	NetU600_C7
	U600-C7

	NetU600_D5
	U600-D5

	NetU600_D7
	U600-D7

	NetU600_D8
	U600-D8

	NetU600_E5
	U600-E5

	NetU600_E6
	U600-E6

	NetU600_F5
	U600-F5

	NetU600_F7
	U600-F7

	NetU600_F8
	U600-F8

	NetU600_H7
	U600-H7

	OSC16MHZ
	Pins
	U600-G8
	U600-H3
	U602-3

	NetLabels
	OSC16MHZ
	OSC16MHZ
	OSC16MHZ


	OSC16MHZ_BUF
	Pins
	R613-1

	NetLabels
	OSC16MHZ_BUF


	OSC_OE
	Pins
	D600-1
	D601-3
	R614-1
	U602-1

	NetLabels
	OSC_OE
	OSC_OE


	P33V
	R610-2

	P33VBKUP
	C604-1
	C605-1
	C606-1
	C607-1
	C608-1
	C612-1
	C613-1
	J604-1
	P600-1
	P600-2
	R600-1
	R601-1
	R602-1
	R604-1
	R608-1
	R615-1
	R616-2
	U101-2
	U600-A6
	U600-E1
	U600-E4
	U600-E8
	U600-H1
	U601-2
	U601-4
	U602-4

	SETAC_ASTRONOMY
	Pins
	J606-1
	R615-2
	U600-E7

	NetLabels
	SETAC_ASTRONOMY


	STR7_BOOT.0
	Pins
	J600-1
	R603-1
	U600-A2

	NetLabels
	STR7_BOOT.0


	STR7_BOOT.1
	Pins
	J601-1
	R604-2
	U600-B1

	NetLabels
	STR7_BOOT.1


	STR7_BOOTEN
	Pins
	J602-1
	R611-1
	U600-C3

	NetLabels
	STR7_BOOTEN


	STR7_JRST
	Pins
	P600-3
	R602-2
	U600-F2

	NetLabels
	STR7_JRST
	STR7_JRST


	STR7_JTCK
	Pins
	P600-9
	R606-1
	U600-F1

	NetLabels
	STR7_JTCK
	STR7_JTCK


	STR7_JTDI
	Pins
	P600-5
	R601-2
	U600-D3

	NetLabels
	STR7_JTDI
	STR7_JTDI


	STR7_JTDO
	Pins
	P600-13
	U600-D4

	NetLabels
	STR7_JTDO
	STR7_JTDO


	STR7_JTMS
	Pins
	P600-7
	R600-2
	U600-E2

	NetLabels
	STR7_JTMS
	STR7_JTMS


	STR7_TO_MX21
	Pins
	U600-D1

	NetLabels
	STR7_TO_MX21


	STR7_V18
	Pins
	C601-1
	C602-1
	U600-C5
	U600-G5

	NetLabels
	STR7_V18
	STR7_V18




	LCD.SCHDOC (LCD)
	Components
	C500
	C500-1
	C500-2

	C501
	C501-1
	C501-2

	C502
	C502-1
	C502-2

	C503
	C503-1
	C503-2

	C504
	C504-1
	C504-2

	C505
	C505-1
	C505-2

	C506
	C506-1
	C506-2

	C507
	C507-1
	C507-2

	C508
	C508-1
	C508-2

	C509
	C509-1
	C509-2

	C510
	C510-1
	C510-2

	C511
	C511-1
	C511-2

	C512
	C512-1
	C512-2

	C513
	C513-1
	C513-2

	C514
	C514-1
	C514-2

	C515
	C515-1
	C515-2

	C516
	C516-1
	C516-2

	C517
	C517-1
	C517-2

	C518
	C518-1
	C518-2

	C519
	C519-1
	C519-2

	C520
	C520-1
	C520-2

	C521
	C521-1
	C521-2

	C522
	C522-1
	C522-2

	C523
	C523-1
	C523-2

	D500
	D500-1
	D500-2

	D501
	D501-1
	D501-2

	D502
	D502-1
	D502-2

	D503
	D503-1
	D503-2

	J500
	J500-1

	J501
	J501-1

	J502
	J502-1

	J503
	J503-1

	J504
	J504-1

	L500
	L500-1
	L500-2

	P500
	P500-1
	P500-2
	P500-3
	P500-4
	P500-5
	P500-6
	P500-7
	P500-8
	P500-9
	P500-10
	P500-11
	P500-12
	P500-13
	P500-14
	P500-15
	P500-16
	P500-17
	P500-18
	P500-19
	P500-20
	P500-21
	P500-22
	P500-23
	P500-24
	P500-25
	P500-26
	P500-27
	P500-28
	P500-29
	P500-30
	P500-31
	P500-32
	P500-33
	P500-34
	P500-35
	P500-36
	P500-37
	P500-38
	P500-39
	P500-40
	P500-41
	P500-42
	P500-43
	P500-44
	P500-45
	P500-46
	P500-47
	P500-48
	P500-49
	P500-50

	Q500
	Q500-1
	Q500-2
	Q500-3

	Q501
	Q501-1
	Q501-2
	Q501-3

	Q502
	Q502-1
	Q502-2
	Q502-3

	R500
	R500-1
	R500-2

	R501
	R501-1
	R501-2

	R502
	R502-1
	R502-2

	R505
	R505-1
	R505-2

	R508
	R508-1
	R508-2

	R509
	R509-1
	R509-2

	R511
	R511-1
	R511-2

	R513
	R513-1
	R513-2

	R514
	R514-1
	R514-2

	R515
	R515-1
	R515-2

	R516
	R516-1
	R516-2

	R517
	R517-1
	R517-2

	R518
	R518-1
	R518-2

	R519
	R519-1
	R519-2

	R520
	R520-1
	R520-2

	R521
	R521-1
	R521-2

	R522
	R522-1
	R522-2

	R523
	R523-1
	R523-2

	R524
	R524-1
	R524-2

	R525
	R525-1
	R525-2

	R526
	R526-1
	R526-2

	U500
	U500-1
	U500-2
	U500-3
	U500-4
	U500-5
	U500-6
	U500-7
	U500-8

	U501
	U501-1
	U501-2
	U501-3
	U501-4
	U501-5
	U501-6
	U501-7
	U501-8
	U501-9
	U501-10
	U501-11
	U501-12
	U501-13
	U501-14
	U501-15
	U501-16
	U501-17
	U501-18
	U501-19
	U501-20
	U501-21
	U501-22
	U501-23
	U501-24
	U501-PAD


	Nets
	CHUMBY_RESET
	Pins
	P500-5

	NetLabels
	CHUMBY_RESET


	FLM_VSYNC
	Pins
	P500-46

	NetLabels
	FLM_VSYNC


	GLED1
	Pins
	C517-1
	C520-1
	D503-1
	P500-25
	R524-1
	R525-1
	U501-4

	NetLabels
	GLED1
	GLED1
	GLED1
	GLED1


	GLED2
	Pins
	P500-24
	R523-1
	R526-1

	NetLabels
	GLED2
	GLED2
	GLED2


	GND
	C502-1
	C504-1
	C506-1
	C507-2
	C508-2
	C509-1
	C510-2
	C511-2
	C512-2
	C513-2
	C514-2
	C515-2
	C516-2
	C518-2
	C519-2
	C520-2
	C521-2
	C522-2
	C523-2
	D501-2
	P500-4
	P500-8
	P500-14
	P500-15
	P500-26
	P500-27
	P500-35
	P500-36
	P500-37
	Q501-2
	Q502-2
	R505-1
	R509-2
	R517-1
	R520-1
	R522-2
	R525-2
	R526-2
	U501-10
	U501-11
	U501-14
	U501-18
	U501-22
	U501-PAD

	LCD_BRIGHT
	Pins
	R501-2

	NetLabels
	LCD_BRIGHT


	LCD_LRC
	Pins
	P500-7
	R515-1

	NetLabels
	LCD_LRC
	LCD_LRC


	LCD_N100V
	C500-1
	C502-2
	C514-1
	D500-1
	J501-1
	P500-1
	R513-1
	U500-4

	LCD_P150V
	C509-2
	C515-1
	J502-1
	P500-2
	R521-1
	U501-16

	LCD_PWRON
	Pins
	U501-3

	NetLabels
	LCD_PWRON


	LCD_STB
	Pins
	P500-48
	R514-1

	NetLabels
	LCD_STB
	LCD_STB


	LCD_UD
	Pins
	P500-6
	R517-2

	NetLabels
	LCD_UD
	LCD_UD


	LD_B0
	Pins
	P500-21

	NetLabels
	LD_B0


	LD_B1
	Pins
	P500-20

	NetLabels
	LD_B1


	LD_B2
	Pins
	P500-19

	NetLabels
	LD_B2


	LD_B3
	Pins
	P500-18

	NetLabels
	LD_B3


	LD_B4
	Pins
	P500-17

	NetLabels
	LD_B4


	LD_B5
	Pins
	P500-16

	NetLabels
	LD_B5


	LD_G0
	Pins
	P500-33

	NetLabels
	LD_G0


	LD_G1
	Pins
	P500-32

	NetLabels
	LD_G1


	LD_G2
	Pins
	P500-31

	NetLabels
	LD_G2


	LD_G3
	Pins
	P500-30

	NetLabels
	LD_G3


	LD_G4
	Pins
	P500-29

	NetLabels
	LD_G4


	LD_G5
	Pins
	P500-28

	NetLabels
	LD_G5


	LD_R0
	Pins
	P500-43

	NetLabels
	LD_R0


	LD_R1
	Pins
	P500-42

	NetLabels
	LD_R1


	LD_R2
	Pins
	P500-41

	NetLabels
	LD_R2


	LD_R3
	Pins
	P500-40

	NetLabels
	LD_R3


	LD_R4
	Pins
	P500-39

	NetLabels
	LD_R4


	LD_R5
	Pins
	P500-38

	NetLabels
	LD_R5


	LED_A
	Pins
	C517-2
	C519-1
	C521-1
	C522-1
	D502-2
	D503-2
	J503-1
	P500-22
	P500-23
	U501-12

	NetLabels
	LED_A
	LED_A


	LP_HSYNC
	Pins
	P500-45

	NetLabels
	LP_HSYNC


	LSCLK
	Pins
	R519-1

	NetLabels
	LSCLK


	NetC501_1
	C501-1
	R502-2

	NetC503_1
	C503-1
	U501-21

	NetC503_2
	C503-2
	D500-2
	D501-1

	NetC504_2
	C504-2
	R516-2
	U501-23

	NetC505_1
	C505-1
	U501-20

	NetC505_2
	C505-2
	U501-19

	NetC506_2
	C506-2
	R518-1

	NetC507_1
	C507-1
	P500-44
	R519-2

	NetC523_1
	C523-1
	Q501-1
	Q502-1
	R500-1
	R501-1

	NetD502_1
	D502-1
	L500-2
	U501-8
	U501-9

	NetP500_12
	P500-12

	NetQ500_1
	Q500-1
	U501-6

	NetQ501_3
	Q501-3
	R524-2

	NetQ502_3
	Q502-3
	R523-2

	NetR502_1
	R502-1
	U500-6
	U500-7

	NetR505_2
	R505-2
	R511-2
	U500-5

	NetR511_1
	R511-1
	U500-1
	U500-2

	NetR513_2
	R513-2
	R516-1
	U501-24

	NetR518_2
	R518-2
	U501-1

	NetR521_2
	R521-2
	R522-1
	U501-15

	NetU501_13
	U501-13

	NetU501_17
	U501-17

	OE_ACD
	Pins
	P500-47
	R520-2

	NetLabels
	OE_ACD


	P33V
	C511-1
	C512-1
	P500-9
	P500-10
	P500-11
	P500-49
	P500-50
	R500-2
	R514-2
	R515-2

	P33VA
	C516-1
	J504-1
	Q500-2
	U501-5

	P50V
	C500-2
	C508-1
	C510-1
	C513-1
	C518-1
	L500-1
	P500-34
	Q500-3
	R508-1
	U500-8
	U501-2
	U501-7

	POL
	Pins
	P500-13
	U500-3

	NetLabels
	POL
	POL


	VCOM
	Pins
	C501-2
	J500-1
	P500-3
	R508-2
	R509-1

	NetLabels
	VCOM
	VCOM




	Power.SCHDOC (Power)
	Components
	C300
	C300-1
	C300-2

	C301
	C301-1
	C301-2

	C302
	C302-1
	C302-2

	C303
	C303-1
	C303-2

	C304
	C304-1
	C304-2

	C305
	C305-1
	C305-2

	C306
	C306-1
	C306-2

	C307
	C307-1
	C307-2

	C308
	C308-1
	C308-2

	C309
	C309-1
	C309-2

	C310
	C310-1
	C310-2

	C311
	C311-1
	C311-2

	C312
	C312-1
	C312-2

	C313
	C313-1
	C313-2

	C314
	C314-1
	C314-2

	C315
	C315-1
	C315-2

	C316
	C316-1
	C316-2

	D300
	D300-1
	D300-2

	D301
	D301-1
	D301-2

	D302
	D302-1
	D302-2

	D303
	D303-1
	D303-2

	D304
	D304-1
	D304-2

	F300
	F300-1
	F300-2

	F301
	F301-1
	F301-2

	J300
	J300-1

	J301
	J301-1

	J302
	J302-1

	J303
	J303-1

	J304
	J304-1

	J305
	J305-1

	J306
	J306-1

	L300
	L300-1
	L300-2

	L301
	L301-1
	L301-2

	L302
	L302-1
	L302-2

	L303
	L303-1
	L303-2

	L304
	L304-1
	L304-2

	L305
	L305-1
	L305-2
	L305-3

	R300
	R300-1
	R300-2

	R301
	R301-1
	R301-2

	R302
	R302-1
	R302-2

	R303
	R303-1
	R303-2

	R304
	R304-1
	R304-2

	R305
	R305-1
	R305-2

	R306
	R306-1
	R306-2

	U300
	U300-1
	U300-2
	U300-3
	U300-4
	U300-5

	U301
	U301-1
	U301-4
	U301-5
	U301-6
	U301-7
	U301-8

	U302
	U302-1
	U302-2
	U302-3
	U302-4
	U302-5


	Nets
	33V_FBK
	Pins
	C315-1
	C316-2
	R303-2
	R305-1
	U300-4

	NetLabels
	33V_FBK


	BATTERY
	Pins
	F301-1

	NetLabels
	BATTERY


	CHUMBY_ON
	Pins
	U301-5

	NetLabels
	CHUMBY_ON


	DCIN_PROTECTED
	Pins
	C308-1
	D300-2
	D302-2
	R300-2
	U301-7

	NetLabels
	DCIN_PROTECTED


	EMI_GND
	Pins
	C300-2
	C304-2
	C313-2
	C314-2
	D301-1
	L305-2

	NetLabels
	EMI_GND
	EMI_GND


	EMI_PWR
	Pins
	F300-1
	L305-3

	NetLabels
	EMI_PWR


	GND
	C301-2
	C302-2
	C306-2
	C307-2
	C308-2
	C309-2
	C310-2
	C312-1
	C316-1
	D303-1
	J300-1
	J301-1
	J305-1
	J306-1
	R300-1
	R301-1
	R304-1
	R305-2
	R306-2
	U300-2
	U301-6
	U302-2

	NetC300_1
	C300-1
	C313-1
	D301-2
	F300-2
	L300-1

	NetC301_1
	C301-1
	D304-1
	L301-2

	NetC303_1
	C303-1
	D303-2
	L303-1
	U301-8

	NetC303_2
	C303-2
	U301-1

	NetC304_1
	C304-1
	C314-1
	F301-2
	L302-1

	NetC305_1
	C305-1
	C311-2
	C312-2
	R302-2
	R304-2
	U301-4

	NetC311_1
	C311-1
	R301-2

	NetD300_1
	D300-1
	L300-2

	NetD302_1
	D302-1
	L302-2

	NetL301_1
	L301-1
	U300-5

	NetL304_1
	L304-1
	U302-5

	P18V
	C309-1
	J304-1
	L304-2
	U302-4

	P33V
	C315-2
	D304-2
	J302-1
	R303-1
	R306-1
	U302-3

	P50V
	C302-1
	C305-2
	C306-1
	C307-1
	C310-1
	J303-1
	L303-2
	R302-1
	U300-1
	U300-3
	U302-1

	RAW_PWR
	Pins
	L305-1

	NetLabels
	RAW_PWR




	USB.SCHDOC (USB)
	Components
	C700
	C700-1
	C700-2

	C701
	C701-1
	C701-2

	C702
	C702-1
	C702-2

	C703
	C703-1
	C703-2

	C704
	C704-1
	C704-2

	C705
	C705-1
	C705-2

	C706
	C706-1
	C706-2

	C707
	C707-1
	C707-2

	F700
	F700-1
	F700-2

	L700
	L700-1
	L700-2

	P700
	P700-0
	P700-1
	P700-2
	P700-3
	P700-4

	P701
	P701-1
	P701-2
	P701-3
	P701-4
	P701-5
	P701-6
	P701-7
	P701-8
	P701-9
	P701-10
	P701-11
	P701-12
	P701-13
	P701-14
	P701-15
	P701-16
	P701-17
	P701-18
	P701-19
	P701-20
	P701-21
	P701-22
	P701-23
	P701-24
	P701-25
	P701-26

	R700
	R700-1
	R700-2

	R701
	R701-1
	R701-2

	R702
	R702-1
	R702-2

	R703
	R703-1
	R703-2

	R704
	R704-1
	R704-2

	R705
	R705-1
	R705-2

	R706
	R706-1
	R706-2

	R707
	R707-1
	R707-2

	R708
	R708-1
	R708-2

	R709
	R709-1
	R709-2

	R710
	R710-1
	R710-2

	R711
	R711-1
	R711-2

	R712
	R712-1
	R712-2

	U700
	U700-1
	U700-2
	U700-3
	U700-4
	U700-5
	U700-6
	U700-7
	U700-8
	U700-9
	U700-10
	U700-11
	U700-12
	U700-13
	U700-14

	U701
	U701-1
	U701-2
	U701-3
	U701-4
	U701-5
	U701-6
	U701-7
	U701-8
	U701-9
	U701-10
	U701-11
	U701-12
	U701-13
	U701-14

	U702
	U702-1
	U702-2
	U702-3
	U702-4
	U702-5
	U702-6
	U702-7
	U702-8
	U702-9
	U702-10
	U702-11
	U702-12
	U702-13
	U702-14


	Nets
	BATTERY
	Pins
	P701-1

	NetLabels
	BATTERY


	CHUMBY_BEND
	Pins
	C707-1
	P701-17
	R712-1

	NetLabels
	CHUMBY_BEND
	CHUMBY_BEND


	CHUMBY_RESET_REQ
	Pins
	P701-9

	NetLabels
	CHUMBY_RESET_REQ


	CSPI1_MISO
	Pins
	P701-5

	NetLabels
	CSPI1_MISO


	CSPI1_MOSI
	Pins
	P701-7

	NetLabels
	CSPI1_MOSI


	CSPI1_SCLK
	Pins
	P701-6

	NetLabels
	CSPI1_SCLK


	CSPI1_SS0
	Pins
	P701-8

	NetLabels
	CSPI1_SS0


	CSPI1_SS1
	Pins
	P701-10

	NetLabels
	CSPI1_SS1


	EMI_GND
	Pins
	L700-2
	P701-3
	P701-4
	P701-12

	NetLabels
	EMI_GND


	GND
	C700-2
	C701-2
	C702-2
	C703-2
	C704-2
	C705-2
	C706-2
	C707-2
	L700-1
	P700-0
	P700-4
	P701-21
	R702-1
	R703-1
	R706-1
	R707-1
	R710-1
	R711-1
	U700-7
	U701-7
	U702-7

	HPLEFT
	Pins
	P701-20

	NetLabels
	HPLEFT


	HPRIGHT
	Pins
	P701-22

	NetLabels
	HPRIGHT


	HP_NOTIN
	Pins
	P701-19

	NetLabels
	HP_NOTIN


	NetC702_1
	C702-1
	C703-1
	F700-2
	P700-1

	NetP700_2
	P700-2
	R701-1

	NetP700_3
	P700-3
	R700-1

	NetR708_2
	R708-2
	R711-2
	U702-11

	NetR709_2
	R709-2
	R710-2
	U702-10

	NetU700_1
	U700-1

	NetU700_3
	U700-3

	NetU700_8
	U700-8

	NetU701_1
	U701-1

	NetU701_3
	U701-3

	NetU701_8
	U701-8

	NetU702_1
	U702-1

	NetU702_3
	U702-3

	NetU702_8
	U702-8

	P33V
	C700-1
	C705-1
	C706-1
	R712-2
	U700-14
	U701-14
	U702-14

	P33VBKUP
	P701-11

	P50V
	Pins
	C701-1
	C704-1
	F700-1
	P701-18

	NetLabels
	P50V
	P50V


	RAW_PWR
	Pins
	P701-2

	NetLabels
	RAW_PWR


	SPKL_VO1
	Pins
	P701-25

	NetLabels
	SPKL_VO1
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