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1. Purpose of This Document
This document requests formal verification of a proposed hardware interface design before PCB fabrication. The design involves five ADS127L14 24-bit ADCs operating in Star TDM mode, communicating with a single Intel MAX10 FPGA through two ISO7762DW digital isolators per board. We request confirmation that the proposed configuration — including pin connections, grounding strategy, signal routing, and TDM implementation — is correct and will function as intended in production.

2. System Overview
2.1 Hardware Description
1. Total ADC boards (Rx boards): 5, each identical in design
1. ADC device: ADS127L14 (24-bit, 4-channel, 512 kSPS)
1. Amplifier: THS4130 fully differential amplifier (3 per board) as anti-alias filter with O/p range from -2.5V to +2.5V
1. Voltage reference: REF5025AIDR (2.5 V precision reference)
1. Digital isolator: ISO7762DW (2 per board, 10 total across 5 boards)
1. FPGA: Intel MAX10
1. Total active measurement channels: 15 (3 per board x 5 boards)

2.2 Supply Voltages per Rx Board
	Supply Rail
	Voltage
	Powers

	AVDD1
	+2.5 V
	ADS127L14 AVDD1 (pins 23, 24), AVDD2 (pin 25), REF5025 VIN, THS4130 positive supply

	AVSS
	-2.5 V
	ADS127L14 AVSS pins, REF5025 GND, THS4130 negative supply, REFN pins

	IOVDD
	+1.8 V
	ADS127L14 IOVDD (pins 18, 19), ISO7762DW VCC1 (U1 side 1), ISO7762DW VCC2 (U2 side 2), all ADC-side pull-up resistors

	FPGA supply
	+3.3 V
	ISO7762DW VCC2 (U1 side 2), ISO7762DW VCC1 (U2 side 1), MAX10 FPGA I/O banks



3. Grounding Architecture — Primary Verification Request
This is the most critical aspect requiring verification.
3.1 Ground Domain Separation
Each Rx board operates with two completely separate ground domains:

	Ground Domain
	Voltage
	Connected to

	AGND / DGND (Rx board ground). 
	0 V
	ADS127L14 DGND (pins 17, 21), THS4130 GND, ISO7762DW GND1 (U1 pin 8), ISO7762DW GND2 (U2 pin 9)

	FPGA GND
	0 V (isolated)
	MAX10 FPGA ground, ISO7762DW GND2 (U1 pin 9), ISO7762DW GND1 (U2 pin 8)

	AVSS
	-2.5 V
	ADS127L14 AVSS pins, REF5025 GND pin, THS4130 negative supply, thermal pad



3.2 Ground Isolation Reasoning
The Rx board is part of a system that includes high-frequency signal generating circuitry. The ground of this high-frequency circuitry is shared with the FPGA board ground. To prevent high-frequency ground noise from corrupting the ADC measurements, the Rx board ground (AGND/DGND) is completely isolated from the FPGA board ground using the ISO7762DW digital isolators.

Important clarification: In bipolar supply mode, AGND and DGND on the Rx board are the SAME 0 V reference plane. AVSS (-2.5 V) is a separate negative supply rail and is NOT the same as ground.

3.3 Verification Question 1
Is the proposed ground separation — Rx board AGND/DGND isolated from FPGA GND via ISO7762DW — correct and sufficient for preventing ground noise interference on the ADS127L14 analog inputs receiving ±2.5 V signals from THS4130?

4. Star TDM Configuration — Verification Request
4.1 ADC Configuration
	Pin / Register
	Setting
	Purpose

	MODE (pin 54)
	Tied HIGH to IOVDD
	SPI mode enabled for register configuration

	GPIO0/TDM (pin 3)
	Direct tie to DGND
	Selects 1-lane Star TDM — all 3 active channels serialised on DOUT0 only

	GPIO1/HDR (pin 4)
	Direct tie to IOVDD
	Enables STATUS_DP header byte in data stream — required for ERR_FLAG identification

	DOUT0 (pin 6)
	Active — connected
	Carries all 3 channel TDM data serialised

	DOUT1/2/3 (pins 7,8,9)
	Floating
	Not used in 1-lane TDM. Configured as DOUT via SPI register not GPIO

	DIN0/GPIO7 (pin 13)
	10k to DGND
	Not used — daisy-chain not required in star TDM

	DIN1/GPIO6 (pin 12)
	10k to DGND
	Not used — daisy-chain not required in star TDM

	CLKIN (pin 16)
	From FPGA via U2
	Master conversion clock provided by FPGA — shared to all 5 boards



4.2 15-Pin FPGA GPIO Requirement
We propose that only 15 independent FPGA GPIO pins are sufficient to communicate with all 5 ADC boards simultaneously in Star TDM mode. The breakdown is as follows:

	Signal
	Type
	FPGA pins
	Justification

	CLKIN
	Common — shared to all 5 boards
	1
	All boards share same master clock from FPGA

	START
	Common — shared to all 5 boards
	1
	All boards start conversion simultaneously

	RESET
	Common — shared to all 5 boards
	1
	All boards reset simultaneously

	CS
	Common — shared to all 5 boards
	1
	All boards configured identically — simultaneous SPI write

	SCLK
	Common — shared to all 5 boards
	1
	Single SPI clock to all boards

	SDI
	Common — shared to all 5 boards
	1
	SPI MOSI shared — all boards receive same register writes

	SDO
	Board 1 only — primary proxy
	1
	SDO is push-pull. With shared CS all 5 would conflict. Only Board 1 SDO connected. Boards 2-5 SDO tied to 10k to DGND

	DCLK
	Board 1 only — timing reference
	1
	All boards share same CLKIN so DCLK is synchronised. Board 1 DCLK used as bit clock reference for all 5 boards

	FSYNC
	Board 1 only — frame reference
	1
	All boards synchronised via shared CLKIN and START. Board 1 FSYNC used as frame reference for all 5 boards

	ERROR
	Wired-OR — all 5 boards
	1
	ERROR is open-drain. All 5 boards tied together safely. FPGA identifies faulty board via ERR_FLAG in STATUS_DP header on DOUT lanes

	DOUT0
	Independent — one per board
	5
	DOUT0 is push-pull always driving. Cannot be shared. Each board has dedicated FPGA GPIO input

	TOTAL
	
	15 GPIO pins
	



4.3 Error Identification via STATUS_DP Header
Since ERROR is a wired-OR shared line, identifying which board has the fault relies on the STATUS_DP header byte embedded in each board's DOUT0 data stream:
1. Shared ERROR line goes LOW — FPGA detects fault
1. FPGA checks ERR_FLAG (bit 6) in STATUS_DP header on all 5 independent DOUT0 lanes on the next FSYNC frame
1. The board whose DOUT0 has ERR_FLAG = 1 is identified as the faulty board
1. No additional SPI read required — identification happens within one conversion frame

4.4 Verification Question 2
Is 15 FPGA GPIO pins sufficient to fully operate 5 ADS127L14 ADCs in 1-lane Star TDM mode with the signal sharing strategy described above (shared DCLK/FSYNC from Board 1, wired-OR ERROR, primary proxy SDO from Board 1, and 5 independent DOUT0 lines)?

5. Digital Isolator Configuration — Verification Request
5.1 Two ISO7762DW Per Board
Each of the 5 Rx boards has two ISO7762DW digital isolators. The reason two isolators are required is that the total signal count crossing the isolation barrier is 11 signals, while ISO7762DW provides only 6 channels (4 forward + 2 reverse). Two chips provide 12 channels total with 1 spare.

5.2 Isolator U1 — ADC data to FPGA + FPGA control to ADC
U1 has ADC on Side 1 (VCC1 = IOVDD 1.8 V, GND1 = DGND) and FPGA on Side 2 (VCC2 = 3.3 V, GND2 = FPGA GND).

	Pin
	Name
	Side
	Direction
	Connection
	Notes

	1
	VCC1
	ADC
	Power
	IOVDD (1.8V) + 100nF to GND1
	ADC board side supply

	2
	INA
	ADC
	ADC->FPGA
	DOUT0 (ADC pin 6)
	TDM data enters isolator here

	3
	INB
	ADC
	ADC->FPGA
	DCLK (ADC pin 14)
	Bit clock enters isolator here

	4
	INC
	ADC
	ADC->FPGA
	FSYNC (ADC pin 15)
	Frame sync enters isolator here

	5
	IND
	ADC
	ADC->FPGA
	ERROR (ADC pin 5) + 10k pull-up to IOVDD on ADC side
	Error flag enters here. Pull-up on ADC side.

	6
	OUTE
	ADC
	FPGA->ADC
	START (ADC pin 53) + 10k pull-up to IOVDD
	START exits isolator here to ADC

	7
	OUTF
	ADC
	FPGA->ADC
	RESET (ADC pin 52) + 10k pull-up to IOVDD
	RESET exits isolator here to ADC

	8
	GND1
	ADC
	Ground
	DGND (ADC board) = 0V
	ADC board ground

	9
	GND2
	FPGA
	Ground
	FPGA board ground
	Isolated from GND1

	10
	INF
	FPGA
	FPGA->ADC
	RESET (FPGA GPIO output)
	RESET enters here from FPGA. Exits at OUTF pin 7.

	11
	INE
	FPGA
	FPGA->ADC
	START (FPGA GPIO output)
	START enters here from FPGA. Exits at OUTE pin 6.

	12
	OUTD
	FPGA
	ADC->FPGA
	ERROR — all 5 boards pin 12 wired together + 10k pull-up to 3.3V at FPGA side
	Wired-OR. Open-drain safe to tie.

	13
	OUTC
	FPGA
	ADC->FPGA
	Board 1: FSYNC to FPGA GPIO. Boards 2-5: Floating
	Only Board 1 FSYNC used as frame reference

	14
	OUTB
	FPGA
	ADC->FPGA
	Board 1: DCLK to FPGA GPIO. Boards 2-5: Floating
	Only Board 1 DCLK used as bit clock reference

	15
	OUTA
	FPGA
	ADC->FPGA
	DOUT0 to FPGA GPIO — independent per board
	Each board has separate FPGA GPIO pin

	16
	VCC2
	FPGA
	Power
	3.3V (FPGA board) + 100nF to GND2
	FPGA board side supply



5.3 Isolator U2 — FPGA control to ADC + ADC SDO to FPGA
U2 has FPGA on Side 1 (VCC1 = 3.3 V, GND1 = FPGA GND) and ADC on Side 2 (VCC2 = IOVDD 1.8 V, GND2 = DGND). This is the opposite of U1 because in U2 the FPGA is the sender using the 4 forward channels.

	Pin
	Name
	Side
	Direction
	Connection
	Notes

	1
	VCC1
	FPGA
	Power
	3.3V (FPGA board) + 100nF to GND1 (pin 8)
	FPGA board side supply

	2
	INA
	FPGA
	FPGA->ADC
	CLKIN (FPGA clock output) — shared all 5 boards. Exits at OUTA pin 15.
	Master clock enters here from FPGA

	3
	INB
	FPGA
	FPGA->ADC
	SCLK (FPGA SPI clock) — shared all 5 boards. Exits at OUTB pin 14.
	SPI clock enters here from FPGA

	4
	INC
	FPGA
	FPGA->ADC
	CS (FPGA SPI chip select) — shared all 5 boards. Exits at OUTC pin 13.
	CS enters here from FPGA

	5
	IND
	FPGA
	FPGA->ADC
	SDI (FPGA SPI MOSI) — shared all 5 boards. Exits at OUTD pin 12.
	SPI data enters here from FPGA

	6
	OUTE
	FPGA
	ADC->FPGA
	Board 1 only: FPGA SPI MISO input. Boards 2-5: Floating
	SDO exits here to FPGA. Signal entered at INE pin 11.

	7
	OUTF
	FPGA
	Spare
	Floating — not connected
	Spare reverse channel. Leave unconnected.

	8
	GND1
	FPGA
	Ground
	FPGA board ground
	Isolated from GND2 (pin 9)

	9
	GND2
	ADC
	Ground
	DGND (ADC board) = 0V
	ADC board ground. Same 0V plane as U1 GND1.

	10
	INF
	ADC
	Spare
	Floating — not connected
	Spare reverse channel. Leave unconnected.

	11
	INE
	ADC
	ADC->FPGA
	Board 1: SDO (ADC pin 2). Boards 2-5: INE floating. ADC SDO pin 2 on boards 2-5 tied to 10k to DGND.
	SDO enters here from ADC. Exits at OUTE pin 6 on FPGA side.

	12
	OUTD
	ADC
	FPGA->ADC
	SDI (ADC pin 1)
	SDI exits here to ADC

	13
	OUTC
	ADC
	FPGA->ADC
	CS (ADC pin 55) + 10k pull-up to IOVDD
	CS exits here to ADC. Pull-up keeps CS HIGH when idle.

	14
	OUTB
	ADC
	FPGA->ADC
	SCLK (ADC pin 56)
	SPI clock exits here to ADC

	15
	OUTA
	ADC
	FPGA->ADC
	CLKIN (ADC pin 16)
	Master clock exits here to ADC

	16
	VCC2
	ADC
	Power
	IOVDD (ADC board 1.8V) + 100nF to GND2 (pin 9)
	ADC board side supply



5.4 Key Design Decision — U1 vs U2 Side Assignment
GND1 of U1 = ADC board ground (DGND). GND1 of U2 = FPGA board ground. GND2 of U1 = FPGA board ground. GND2 of U2 = ADC board ground (DGND). The two isolators have their ADC and FPGA sides physically swapped. This is by design — forward channels (INA-IND always flow Side 1 to Side 2). U1 has ADC sending so ADC is on Side 1. U2 has FPGA sending so FPGA is on Side 1.

5.5 Verification Question 3
Is the proposed two-isolator configuration per board (U1 and U2) with the described side assignments, signal routing, and ground connections correct for achieving full electrical isolation between the Rx board ground and the FPGA ground while maintaining reliable communication of all 11 signals?

6. Consolidated List of Verification Questions
We request Texas Instruments Application Engineering to confirm or correct the following:

	#
	Question
	Expected Answer

	1
	Is the ground isolation strategy (Rx board AGND/DGND isolated from FPGA GND via ISO7762DW) correct and sufficient for this application?
	

	2
	Is 15 FPGA GPIO pins sufficient to communicate with all 5 ADS127L14 ADCs in 1-lane Star TDM mode using the described signal sharing strategy?
	

	3
	Can DCLK and FSYNC from Board 1 be used as the timing reference for all 5 boards given that all boards share the same CLKIN source and START signal?
	

	4
	Is wired-OR of all 5 ERROR pins (open-drain) correct, and is ERR_FLAG in STATUS_DP header sufficient to identify the faulty board without individual CS lines?
	

	5
	Is the primary proxy SDO approach (only Board 1 SDO connected, boards 2-5 SDO tied to 10k to DGND) correct given shared CS?
	

	6
	Are the U1 and U2 isolator pin connections and side assignments (U1: ADC=Side1, FPGA=Side2; U2: FPGA=Side1, ADC=Side2) correct per ISO7762DW datasheet Figure 4-3?
	

	7
	Is GPIO0/TDM (pin 3) direct tie to DGND (no resistor) the correct method to select 1-lane Star TDM given the 25k internal driver and 3k maximum external resistor constraint?
	

	8
	Is GPIO1/HDR (pin 4) direct tie to IOVDD (no resistor) correct to permanently enable STATUS_DP header byte for ERR_FLAG identification?
	

	9
	Are bypass capacitor values (AVDD1/AVDD2: 2.2uF to AVSS, CAPA: 10uF to AVSS, CAPD: 2.2uF to DGND, IOVDD: 2.2uF to DGND) correct per ADS127L14 datasheet Table 9-3?
	

	10
	Is REF5025AIDR with GND pin tied to AVSS (-2.5V) and VIN tied to AVDD1 (+2.5V) the correct configuration to generate VREF = 2.5V for bipolar ±2.5V input range?
	



7. Request
We kindly request Texas Instruments Application Engineering to review the above configuration in detail and confirm or correct each of the 10 verification questions listed in Section 6. Any errors or recommended changes identified at this stage will be incorporated before PCB fabrication is initiated, preventing costly board respins.

We are happy to provide the complete schematic, full ADS127L14 pin connection table, and REF5025 connection details if required for a more thorough review.

Thank you for your support.
