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J2.9: host drives /CS open drain

/CS, SCLK, MOSI go to the ADC; MISO returns from U4 OUTD through R9 to J2 pin 7.

JP1: 1 = J2, 2 = board input, 3 = J1; default link 1-2

U5A, U5B, U5C, page 2

File: adc_interface.kicad_sch

Grounds: open-triangle GND = HOST_GND (host side, left of the isolation line), three-bar GNDREF = GND_ISO (isolated side, right). The SPI goes to the ADC core sheet through sheet pins.

Isolated supply: U2 push-pull -> T1 -> D2/D3 rectifier -> U3 isolated 3.3 V

J1 POWER

Power input: J1 or J2 -> JP1 -> Q1 reverse polarity -> +5V_P -> U1 host 3.3 V

from J2 pin 1

to JP1 pin 1

R6-R8 limit injection current; R9 limits OUTD current into an unpowered host to <= 1.54 mA.

J4, U5E, page 4

File: channel_2.kicad_sch

J6, U5G, page 6

File: channel_4.kicad_sch

= 3.4 V to 4.4 V for +5V_P = 4.75 V to 5.25 V (calculated); U3 regulates it to +3V3_ISO.

J2 HOST

SPI: J2 HOST <-> series and pull resistors <-> U4 isolator <-> ADC core

Supply: 5.0 V +/-5 %, 500 mA, through J1 or J2 pin 1, never both. SPI mode 1, SCLK <= 1 MHz.

J5, U5F, page 5

File: channel_3.kicad_sch

Sensor channels (one sheet each):

J3, U5D, page 3

File: channel_1.kicad_sch

VISO_RECT = V(+5V_P) / 1.23 - VF (+5V_P feeds the T1 centre tap; VF = D2/D3 forward drop)

MISO <-

HOST_GND and GND_ISO are separate nets. Signals cross the isolation barrier through U4, power through T1 (functional isolation, no safety rating claimed).
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Interface (U5C): SPI from the isolator on sheet 1

sense tap

sense tap

10nF C0G/NP0

Ground: three-bar GNDREF = GND_ISO. SPI from sheet 1 through hierarchical labels; FORCE_RTN is shared with pages 3-6.

IDAC return current to GND_ISO

One IDAC (IDAC1) is switched to one channel at a time:
AIN0 / AIN3 / AIN6 / AIN7 for CH1-CH4 (IDACMUX F0h / F3h / F6h / F7h).

Reference (U5B): ratiometric, VREF = IDAC current x RREF1

into this shared RREF1.

U5 unit map:
U5A supplies, U5B reference, U5C SPI: page 2
U5D CH1: page 3 U5E CH2: page 4 U5F CH3: page 5 U5G CH4: page 6

REFOUT on for the IDAC (C17)

Ground domain: GND_ISO
Supplies (U5A): +3V3_ISO -> FB1 -> +3V3_A (AVDD); IOVDD, DVDD from +3V3_ISO

VREF = 1 mA x 1.60 k = 1.6 V
REFP buffer on, REFN buffer off
PGA gain 8, 20 SPS: full scale 200 mV

Every channel's FORCE- returns through FORCE_RTN

GND_ISO

U5C
ADS124S08IPBS

START/SYNC
8

CS
9

DIN
10

SCLK
11

DOUT/DRDY
12

DRDY
13

CLK
17

RESET
18

FB1
600R@100MHz

+3V3_A

PWR_FLAG

GND_ISOGND_ISO

U5A
ADS124S08IPBS

D
G
N
D

1
4

IO
V
D
D

1
5

D
V
D
D

1
6

N
C

2
5

A
V
D
D

2
6

A
V
S
S

2
7

A
V
S
S
-
S
W

2
8

D6
BAV199

1 2

3GND_ISO

+3V3_ISO

U5B
ADS124S08IPBS

AINCOM
1

REFOUT
23

REFCOM
24

REFN0
29

REFP0
30

GND_ISO



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2026-10-14

KiCad E.D.A. 10.0.6

Rev: BSize: A4

Id: 3/6

Title: Four-Channel Isolated Four-Wire PT100 SPI Front End

File: channel_1.kicad_sch
Sheet: /Channel 1/

Status: Unbuilt and unmeasured
Sheet 3 of 6: Channel 1

Sensor channel 1
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current
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3 SENSE-

Ground: three-bar GNDREF = GND_ISO. FORCE_RTN is shared with the ADC core (page 2) and the other channel pages.

1 FORCE+

10nF C0G/NP0

Ground domain: GND_ISO

2. Sense filter f(-3 dB): differential 7.3 kHz, common mode 57 kHz. Passive, floating RTDs only.

2 SENSE+

4 FORCE-

NOTES (sheet 3):
1. Only the excitation pin carries IDAC current; the sense pair carries none.

Channel 1: sensor terminal J3 -> protection and filter -> ADC inputs (U5, unit D)
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Sensor channel 2
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Ground: three-bar GNDREF = GND_ISO. FORCE_RTN is shared with the ADC core (page 2) and the other channel pages.

1 FORCE+

10nF C0G/NP0

Ground domain: GND_ISO

2. Sense filter f(-3 dB): differential 7.3 kHz, common mode 57 kHz. Passive, floating RTDs only.

2 SENSE+

4 FORCE-

NOTES (sheet 4):
1. Only the excitation pin carries IDAC current; the sense pair carries none.

Channel 2: sensor terminal J4 -> protection and filter -> ADC inputs (U5, unit E)
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Ground: three-bar GNDREF = GND_ISO. FORCE_RTN is shared with the ADC core (page 2) and the other channel pages.

1 FORCE+

10nF C0G/NP0

Ground domain: GND_ISO

2. Sense filter f(-3 dB): differential 7.3 kHz, common mode 57 kHz. Passive, floating RTDs only.

2 SENSE+

4 FORCE-

NOTES (sheet 5):
1. Only the excitation pin carries IDAC current; the sense pair carries none.

Channel 3: sensor terminal J5 -> protection and filter -> ADC inputs (U5, unit F)
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Sensor channel 4
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3 SENSE-

Ground: three-bar GNDREF = GND_ISO. FORCE_RTN is shared with the ADC core (page 2) and the other channel pages.

1 FORCE+

10nF C0G/NP0

Ground domain: GND_ISO

2. Sense filter f(-3 dB): differential 7.3 kHz, common mode 57 kHz. Passive, floating RTDs only.

2 SENSE+

4 FORCE-

NOTES (sheet 6):
1. Only the excitation pin carries IDAC current; the sense pair carries none.

Channel 4: sensor terminal J6 -> protection and filter -> ADC inputs (U5, unit G)
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