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These buffers serve two purposes
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A.0.1
Added ground to ADS1448 Ul2 Pin 16 IN7 (006 pH ADC)
Added note how to measure battery voltage (006 pH ADC)

Added R34 across Q1 pins 5 and 6 (006 pH ADC)

R11 set to 10.2K (001 Power)

A-1-1

Added DNS caps C52 and C53 as filter option (008 Bias)

Updated notes: ADC re: ground (006 pH ADC), HIB pin (001 Power),
Bias+ voltages (002 VRegs)

R8 set to 10M (001 Power)

R31 set to lohm (006 pH ADC)

R16 updated to DNS from TBD (008 Bias)

C32 updated to DNS from TBD (008 Bias)

NC (N Channel) version

N channel conversion:

B
All parts renumbered

Replace former Jl with a battery and moved to pl (002 V Regs, 001 Power

Replace former JR2 w/ R16, remove EnvEnable (005 Misc, 003 Processor)

Removed former JR3 and tied buffer shdn to Reset instead of A3P3V (007 Buffer

Pullup/downs R7 (001 Power), R10 (007 Buffer) switched to 1M to consolidate parts

Combined JP1/JP2 for Reset/Wake into one 3-pin jumper JP1 (004 Proc Bypass)

Added R33
notes updated re:

(DNS) and changed R31 DNS -> 0 to reflect new default reference wiring;
internal vs external ref (008 Bias)

Changed TP3, 4 (former 2,4) from SMD to test pads, TP6 from SMD to thru,
TP7 (former 3) from thru to test pad (007 Buffer)

Added TP7 for bias+ and TP5 for I3P3V (001 Power), TPl for C3P3V and
TP8 for A3P3V (002 V Regs).

Former TPs 1 and 5 combined to TP2 (001 Power, 008 Bias)

Swapped around buffer channels to optimize routing to op amps (007 Buffer)

Changed R27 to 0805 package for routing (008 Bias)

Moved Notes to last page to keep page# consistent w/ titles

U4 changed to hold source at 1.25V above GND instead of 1.25V under Bias+

R13, R22 connected to GND (1.25V below source) instead of Bias+

R22: so current runs drain to source

R13: so drain > source (VDS > 0) via Ul5 inverting amp
R22 chosen for IDS = 50uA
R15 chosen for VDS = 0.5V
Other edits:
Removed C28, R17, R18 (008 Bias)

Removed JTAG SB1 (005 Misc)

(formerly 1.25V above source):

Monterey Bay Aquarium
Research Institute
7700 Sandholdt Road, Moss Landing, CA 95039

Schematic Name:

nFET
Page Title: Engineer:
009 Notes Irene Hu
Project Name: Group Name: Designer:
Coastal Biogeochemical Sensing | CoastalBiogeochemicalSensing Jose Rosal
System: Subsystem: Last Updated By:
Coastal Biogeochemical Sensing | <Subsystem> irenehu
Drawing Number: 100222109 Release: A-2 Version: 2 f&t;tilxlrse: Size:
Page Modify Date: Check In Date:
Monday, May 20, 2024 5/20/2024 1:51:02 PM Sheet 9 of 9

3 | 2




	Design Hierarchy
	Root [nFET]
	001 Power
	002 Voltage Regulators
	003 Processor
	004 Processor Bypass
	005 Miscellaneous Interfaces
	006 pH ADC
	007 Buffer
	008 Bias
	009 Notes


	Reference Designators
	BT1
	C1
	C10
	C11
	C12
	C13
	C14
	C15
	C16
	C17
	C18
	C19
	C2
	C20
	C21
	C22
	C23
	C24
	C25
	C26
	C27
	C29
	C3
	C30
	C31
	C32
	C33
	C34
	C35
	C36
	C37
	C38
	C39
	C4
	C40
	C41
	C42
	C43
	C44
	C45
	C46
	C47
	C48
	C49
	C5
	C50
	C51
	C52
	C53
	C6
	C7
	C8
	C9
	D1
	D2
	D3
	D4
	D5
	D6
	D7
	D8
	J1
	J2
	J3
	J4
	J5
	JP1
	JR1
	JR2
	MISC1
	MISC2
	MISC3
	Q1
	R1
	R10
	R11
	R12
	R13
	R14
	R15
	R16
	R19
	R2
	R20
	R21
	R22
	R23
	R24
	R25
	R26
	R27
	R28
	R29
	R3
	R30
	R31
	R32
	R33
	R34
	R35
	R36
	R4
	R5
	R6
	R7
	R8
	R9
	T1
	TP1
	TP2
	TP3
	TP4
	TP5
	TP6
	TP7
	TP8
	TP9
	U1
	U10
	U11
	U12
	U13
	U14
	U15
	U16
	U17
	U18
	U19
	U2
	U20
	U21
	U3
	U4
	U5
	U6
	U7
	U8
	U9
	Y1

	Nets - Connected component pins
	+3P0V
	D4.A (D4.A)
	R14.2 (R14.2)
	U14.VDD (U14.3)
	R20.2 (R20.2)
	C20.1 (C20.1)
	U13.VOUT (U13.6)

	A3P3V
	C52.1 (C52.1)
	TP8.TP (TP8.1)
	U21.VOUT (U21.5)
	U10.AVDD (U10.22)
	C9.2 (C9.2)
	R1.1 (R1.1)

	ADC_RESET
	U8.PF4 (U8.5)
	U10.R\E\S\E\T\ (U10.4)

	BATTERY
	U6.SB (U6.4)
	J2.1 (J2.1)
	J2.2 (J2.2)
	R2.1 (R2.1)
	C24.1 (C24.1)
	T1.3 (T1.3)
	C5.1 (C5.1)
	U3.VIN (U3.5)
	TP3.TP (TP3.1)

	BIAS+
	TP9.TP (TP9.1)
	BT1.1 (BT1.1)
	C27.1 (C27.1)
	C26.1 (C26.1)
	C25.1 (C25.1)
	U13.VIN (U13.4)
	Q1.E1 (Q1.4)
	U20.V+ (U20.6)
	U17.V+ (U17.3)
	C50.1 (C50.1)
	U18.V+ (U18.5)
	C44.1 (C44.1)
	U15.V+ (U15.5)
	R26.1 (R26.1)

	C3P3V
	D2.A (D2.A)
	C47.1 (C47.1)
	U12.Vdd2 (U12.8)
	TP1.TP (TP1.1)
	U5.VOUT (U5.5)
	C32.1 (C32.1)
	JR2.3 (JR2.3)
	U8.VDD2 (U8.26)
	U8.VDD1 (U8.11)
	U8.VDDA (U8.2)
	U8.VDD4 (U8.54)
	U8.VDD3 (U8.42)
	JR1.3 (JR1.3)
	C40.1 (C40.1)
	C34.1 (C34.1)
	C36.1 (C36.1)
	C12.1 (C12.1)
	C37.1 (C37.1)
	C42.1 (C42.1)
	U19.Vdd (U19.5)
	C35.1 (C35.1)
	C39.1 (C39.1)
	C19.1 (C19.1)
	C41.1 (C41.1)
	R16.1 (R16.1)
	C29.1 (C29.1)
	R5.1 (R5.1)
	U16.CSB (U16.2)
	U16.VDDIO (U16.6)
	R4.1 (R4.1)
	U1.W\P\ (U1.3)
	U1.VCC (U1.8)
	U2.VDD (U2.8)
	R11.1 (R11.1)

	COUNTER A
	U10.AIN3/IEXC/GPIO3 (U10.18)
	U17.-IND (U17.12)
	U17.OUTD (U17.14)

	COUNTER B
	U10.AIN4/IEXC/GPIO4 (U10.13)
	U17.-INA (U17.1)
	U17.OUTA (U17.15)

	DRDY
	U8.PD6 (U8.53)
	U10.D\R\D\Y\ (U10.25)

	FLASH_CLK
	U8.PA2 (U8.19)
	U1.CLK (U1.6)

	FLASH_CS
	U8.PA3 (U8.20)
	U1.C\S\ (U1.1)

	FLASH_HOLD
	U8.PA7 (U8.24)
	U1.H\O\L\D\ (U1.7)

	FLASH_MISO
	U8.PA4 (U8.21)
	U1.DO (U1.2)

	FLASH_MOSI
	U8.PA5 (U8.22)
	U1.DI (U1.5)

	GND_ISO
	U6.IN- (U6.2)
	C2.1 (C2.1)
	U7.GND (U7.3)
	C38.2 (C38.2)
	C3.1 (C3.1)
	C47.2 (C47.2)
	U12.GND2 (U12.5)
	T1.6 (T1.6)
	T1.5 (T1.5)
	U9.SA (U9.3)
	TP2.TP (TP2.1)
	BT1.2 (BT1.2)
	BT1.3 (BT1.3)
	C52.2 (C52.2)
	C53.2 (C53.2)
	U21.GND (U21.2)
	C4.2 (C4.2)
	U5.GND (U5.2)
	C32.2 (C32.2)
	JR2.1 (JR2.1)
	U8.GND3 (U8.39)
	U8.GND1 (U8.12)
	U8.GNDA (U8.3)
	U8.GND4 (U8.55)
	U8.GND2 (U8.27)
	U8.GNDX (U8.35)
	JR1.1 (JR1.1)
	C40.2 (C40.2)
	C27.2 (C27.2)
	C23.2 (C23.2)
	C34.2 (C34.2)
	C36.2 (C36.2)
	C12.2 (C12.2)
	C46.2 (C46.2)
	C26.2 (C26.2)
	R36.1 (R36.1)
	C37.2 (C37.2)
	C8.2 (C8.2)
	U14.GND1 (U14.1)
	U14.GND4 (U14.4)
	C42.2 (C42.2)
	JP1.2 (JP1.2)
	U19.CT (U19.1)
	U19.Gnd (U19.2)
	C49.2 (C49.2)
	C11.2 (C11.2)
	C20.2 (C20.2)
	C35.2 (C35.2)
	C39.2 (C39.2)
	C25.2 (C25.2)
	U13.GND (U13.1)
	U13.GND (U13.2)
	C30.2 (C30.2)
	C19.2 (C19.2)
	C41.2 (C41.2)
	R35.1 (R35.1)
	C29.2 (C29.2)
	J5.5 (J5.5)
	J5.2 (J5.2)
	J5.3 (J5.3)
	U16.GND (U16.1)
	U16.SDO/ADDR (U16.5)
	U16.GND (U16.7)
	C21.2 (C21.2)
	U1.GND (U1.4)
	U2.A1 (U2.2)
	U2.A2 (U2.3)
	U2.VSS (U2.4)
	U2.WP (U2.7)
	C22.2 (C22.2)
	C14.1 (C14.1)
	C17.1 (C17.1)
	Q1.E2 (Q1.1)
	C15.1 (C15.1)
	U10.DGND2 (U10.2)
	U10.CLK (U10.3)
	U10.REFN0/GPIO1 (U10.6)
	U10.REFP1 (U10.7)
	U10.REFN1 (U10.8)
	U10.VREFCOM (U10.10)
	U10.AIN7/IEXC/GPIO7 (U10.16)
	U10.AVSS (U10.21)
	C9.1 (C9.1)
	R28.2 (R28.2)
	R10.2 (R10.2)
	U20.V- (U20.2)
	U17.V- (U17.10)
	U17.V- (U17.17)
	R22.2 (R22.2)
	C51.2 (C51.2)
	C43.2 (C43.2)
	J1.4 (J1.4)
	J1.11 (J1.11)
	J1.12 (J1.12)
	U18.V- (U18.2)
	J4.SHIELD (J4.2)
	J4.SHIELD2 (J4.3)
	J4.SHIELD3 (J4.4)
	J4.SHIELD4 (J4.5)
	U15.V- (U15.2)
	U4.GND4 (U4.4)
	U4.GND5 (U4.5)
	R13.2 (R13.2)
	C33.2 (C33.2)

	GND_SYS
	R25.2 (R25.2)
	TP6.TP (TP6.1)
	C18.2 (C18.2)
	J3.3 (J3.3)
	J3.4 (J3.4)
	D5.A (D5.A)
	C38.1 (C38.1)
	C48.2 (C48.2)
	C45.2 (C45.2)
	J2.3 (J2.3)
	J2.4 (J2.4)
	D6.A (D6.A)
	U12.GND1 (U12.4)
	C24.2 (C24.2)
	T1.2 (T1.2)
	U9.IN- (U9.2)
	C5.2 (C5.2)
	U3.GND (U3.2)
	C6.2 (C6.2)
	U11.GND (U11.11)
	U11.EP (U11.17)

	GREEN_LED
	U8.PC6 (U8.14)
	D8.A (D8.A)

	HIB
	U7.IN (U7.4)
	R7.2 (R7.2)
	U8.H\I\B\ (U8.33)

	I3P5V
	TP5.TP (TP5.1)
	D3.C (D3.C)
	C48.1 (C48.1)
	R8.2 (R8.2)
	U12.Vdd1 (U12.1)
	C6.1 (C6.1)
	U11.FORCEON (U11.9)
	U11.VCC (U11.12)
	U11.F\O\R\C\E\O\F\F\ (U11.13)

	MISO
	U8.PD2 (U8.63)
	U10.DOUT/D\R\D\Y\ (U10.26)

	MOSI
	U8.PD3 (U8.64)
	U10.DIN (U10.27)

	N3536495
	JP1.1 (JP1.1)
	U19.\\M\R (U19.3)

	N3682711
	R36.2 (R36.2)
	D8.C (D8.C)

	N3682795
	D7.C (D7.C)
	R35.2 (R35.2)

	N3710447
	C14.2 (C14.2)
	R11.2 (R11.2)
	U10.DVDD (U10.1)

	N3710661
	C17.2 (C17.2)
	U10.VREFOUT (U10.9)

	N3725529
	R12.2 (R12.2)
	C15.2 (C15.2)
	U10.AIN5/IEXC/GPIO5 (U10.14)

	N3866027
	U10.REFP0/GPIO0 (U10.5)
	R30.1 (R30.1)

	N3866045
	R29.1 (R29.1)
	U10.AIN6/IEXC//GPIO6 (U10.15)
	R28.1 (R28.1)

	N3956660
	R2.2 (R2.2)
	C1.1 (C1.1)

	N3956664
	C1.2 (C1.2)
	T1.4 (T1.4)
	R3.1 (R3.1)
	U3.SW (U3.4)

	N3956790
	D1.A (D1.A)
	R6.1 (R6.1)
	T1.8 (T1.8)
	T1.7 (T1.7)

	N3956898
	U6.SA (U6.3)
	R25.1 (R25.1)
	U3.EN (U3.1)

	N3956924
	R3.2 (R3.2)
	U3.RFB (U3.3)

	N3956930
	R6.2 (R6.2)
	C7.1 (C7.1)

	N3957299
	D3.A (D3.A)
	T1.1 (T1.1)
	C10.1 (C10.1)

	N3957473
	R8.1 (R8.1)
	C10.2 (C10.2)

	N3965186
	U12.Voa (U12.2)
	U11.T1IN (U11.8)

	N3965196
	U12.Vib (U12.3)
	U11.R1OUT (U11.6)

	N3965303
	J3.2 (J3.2)
	U11.T1OUT (U11.10)

	N3965313
	J3.1 (J3.1)
	R9.1 (R9.1)
	U11.R1IN (U11.5)

	N3984624
	C16.1 (C16.1)
	U11.C1+ (U11.16)

	N3984631
	C16.2 (C16.2)
	U11.C1- (U11.1)

	N3984641
	C13.1 (C13.1)
	U11.C2+ (U11.2)

	N3984649
	C45.1 (C45.1)
	U11.V- (U11.4)

	N3984661
	C18.1 (C18.1)
	U11.V+ (U11.15)

	N3984842
	C13.2 (C13.2)
	U11.C2- (U11.3)

	N3989093
	Q1.C2 (Q1.6)
	R34.1 (R34.1)

	N3989108
	Q1.B1 (Q1.5)
	R34.2 (R34.2)

	N3989219
	Q1.B2 (Q1.2)
	R30.2 (R30.2)

	N4097201
	R16.2 (R16.2)
	U16.VDD (U16.8)
	C21.1 (C21.1)
	C22.1 (C22.1)

	N4114371
	U6.IN+ (U6.1)
	U7.D (U7.1)

	N4114414
	U7.S (U7.2)
	U7.VDD (U7.6)
	D2.C (D2.C)
	D4.C (D4.C)
	R7.1 (R7.1)

	N4115004
	D5.C (D5.C)
	D6.C (D6.C)
	R9.2 (R9.2)
	U9.IN+ (U9.1)

	N4149213
	C31.2 (C31.2)
	U18.IN- (U18.3)
	R21.2 (R21.2)

	N4149291
	R24.1 (R24.1)
	R23.2 (R23.2)
	U4.VOUT6 (U4.6)
	R26.2 (R26.2)
	C33.1 (C33.1)

	N4149361
	R23.1 (R23.1)
	U18.IN+ (U18.1)

	N4149427
	R1.2 (R1.2)
	J1.10 (J1.10)

	N4149607
	U15.IN- (U15.3)
	R13.1 (R13.1)
	R15.2 (R15.2)

	N4149705
	J1.9 (J1.9)
	U15.OUT (U15.4)
	R15.1 (R15.1)

	N4149875
	R24.2 (R24.2)
	U15.IN+ (U15.1)

	N4150005
	C50.2 (C50.2)
	C51.1 (C51.1)
	R31.2 (R31.2)
	R33.2 (R33.2)
	R32.1 (R32.1)

	N4158943
	R29.2 (R29.2)
	Q1.C1 (Q1.3)

	N4185194
	U8.PC5 (U8.15)
	JR1.2 (JR1.2)

	N4185206
	JR2.2 (JR2.2)
	U8.PC4 (U8.16)

	NVRAM_SCL
	U8.PB2 (U8.47)
	R5.2 (R5.2)
	U16.SCK (U16.4)
	U2.SCL (U2.6)

	NVRAM_SDA
	U8.PB3 (U8.48)
	U16.SDI/SDA (U16.3)
	R4.2 (R4.2)
	U2.SDA (U2.5)

	OSC0
	U8.OSC0 (U8.40)
	C8.1 (C8.1)
	Y1.1 (Y1.1)

	OSC1
	U8.OSC1 (U8.41)
	C11.1 (C11.1)
	Y1.2 (Y1.2)

	PA0_CONSOLE_RX
	U12.Vob (U12.6)
	U8.PA0 (U8.17)

	PA1_CONSOLE_TX
	U12.Via (U12.7)
	U8.PA1 (U8.18)

	PC0_TCK
	U8.PC0 (U8.52)
	J5.7 (J5.7)

	PC1_TMS
	U8.PC1 (U8.51)
	J5.6 (J5.6)

	PC2_TDI
	U8.PC2 (U8.50)
	J5.9 (J5.9)

	PC3_TDO
	U8.PC3 (U8.49)
	J5.8 (J5.8)

	R3P5V
	D1.C (D1.C)
	C2.2 (C2.2)
	TP4.TP (TP4.1)
	C3.2 (C3.2)
	C7.2 (C7.2)
	C53.1 (C53.1)
	U21.VIN (U21.1)
	U21.EN (U21.3)
	C4.1 (C4.1)
	U5.VIN (U5.1)
	U5.EN (U5.3)

	RED_LED
	U8.PC7 (U8.13)
	D7.A (D7.A)

	REFE
	J4.CENTER (J4.1)
	R33.1 (R33.1)

	REFERENCE
	U10.AIN1/IEXC (U10.12)
	U20.IN- (U20.3)
	U20.OUT (U20.4)

	REFERENCEI
	R31.1 (R31.1)
	J1.6 (J1.6)

	RESET
	U8.R\S\T\ (U8.38)
	U19.\\R\E\S\E\T (U19.4)
	J5.10 (J5.10)
	R10.1 (R10.1)
	U20.S\H\D\N\ (U20.5)
	U17.S\H\D\N\ (U17.16)

	SCLK
	U8.PD0 (U8.61)
	U10.SCLK (U10.28)

	SOURCE
	U10.AIN0/IEXC (U10.11)
	U17.-INB (U17.5)
	U17.OUTB (U17.6)
	TP7.TP (TP7.1)

	SS
	U8.PD1 (U8.62)
	U10.C\S\ (U10.24)

	START
	U8.PB6 (U8.1)
	U10.START (U10.23)

	SUBSTRATE
	U10.AIN2/IEXC/GPIO2 (U10.17)
	U17.OUTC (U17.7)
	U17.-INC (U17.8)

	T3
	R12.1 (R12.1)
	J1.5 (J1.5)

	UNBUFFEREDCOUNTER A
	U17.+IND (U17.11)
	J1.2 (J1.2)
	R27.1 (R27.1)

	UNBUFFEREDCOUNTER B
	U17.+INA (U17.2)
	C31.1 (C31.1)
	U18.OUT (U18.4)
	R27.2 (R27.2)

	UNBUFFEREDREFERENCE
	U20.IN+ (U20.1)
	C43.1 (C43.1)
	C44.2 (C44.2)
	R32.2 (R32.2)

	UNBUFFEREDSOURCE
	U17.+INB (U17.4)
	R22.1 (R22.1)
	J1.1 (J1.1)
	R19.1 (R19.1)
	R21.1 (R21.1)

	UNBUFFEREDSUBSTRATE
	U17.+INC (U17.9)
	J1.8 (J1.8)
	R19.2 (R19.2)

	VBAT
	U8.VBAT (U8.37)
	C23.1 (C23.1)
	R20.1 (R20.1)

	VDDC
	U8.VDDC2 (U8.56)
	U8.VDDC1 (U8.25)
	C46.1 (C46.1)
	C49.1 (C49.1)
	C30.1 (C30.1)

	WAKE
	U9.SB (U9.4)
	U8.W\A\K\E\ (U8.32)
	R14.1 (R14.1)
	JP1.3 (JP1.3)

	XOSC0
	U8.XOSC0 (U8.34)
	U14.CLK (U14.2)



