
1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

DRAWN: CKD: PRINT DATE: Sheet:

DRG No: Page:

10/01/2024
ADC.SchDoc

Rev:

THIS DOCUMENT AND THE INFORMATION CONTAINED THEREIN IS FOR 
THE CONFIDENTIAL USE OF ENSILICA LTD AND THEIR APPOINTED 
AGENTS. NO PART MAYBE REPRODUCED OR USED ELSEWHERE IN ANY 
FORM OR BY ANY MEANS WITHOUT THE WRITTEN PERMISSION OF 
ENSILICA LTD.

TITLE:

J. Craig Schematic Checked By

33 of100099 01

Drum Temperature Module DVT

GND

3V3

330nF
C11

GND

100nF
C9

GND

GND

1uF
C15

47R

R10

47R

R11

47R

R13

47R

R14

47R

R17

47R

R18

47R

R21

GND

ADC_CS

RTD_1_N

RTD_1_P

RTD_CURRENT_1

SPI_MOSI

DRDY

START_SYNC

ADC_RESET

TP13

TP14

TP15

TP19

TP18

AINCOM 1

AIN52

AIN43

AIN34

AIN25

AIN16

AIN07

START_SYNC 8

CS 9

DIN 10

SCLK 11

DOUT_DRDY 12

DRDY 13

DGND 14

IOVDD 15

DVDD 16

CLK 17

RESET 18

GPIO3_AIN1119

GPIO2_AIN1020

GPIO1_AIN921

GPIO0_AIN822

REFOUT 23

REFCOM 24

NC 25

AVDD 26

AVSS 27

AVSS-SW 28

REFN029

REFP030

REFN1_AIN731

REFP1_AIN632

IC5

ADS124S08IPBS

TP17

SPI_MISO
TP16

GND

PIN1 1

PIN2 2

PIN3 3

PIN4 4

J2

TM_RTD_CONNECTOR

RTD_CURRENT_RETURN

RTD 1 Connector

100k
R42

3V3_Digital

100k
R41

3V3_Digital

6K2

R23

6K2

R20

SPI_SCK

Mech parts

56nF
C13

5.6nF
C12

5.6nF
C14

FID1

LOGO

LOGO1

LOGO

SERIAL No.

SN1

SERIAL_NO

RTD_1_ADC_P

RTD_1_ADC_N

ADC_CS_ADC

SPI_SCK_ADC

SPI_MOSI_ADC

SPI_ADC

DRDY_ADC

START_SYNC_ADC

ADC_RESET_ADC

TP21

TP33

REFOUT

18pF
C8

18pF
C24

18pF
C25

GND

GND

GND

18pF
C19

3V3_Digital

D3
ESD351DPYR

D4
ESD351DPYR

GND

D9
ESD351DPYR

GND

TP42
470R

R1

D2
ESD351DPYR

GND

FID2 FID3

GND

RTD_CURRENT_RETURN
5k6

R35

91nF
C29

RTD_REF_P

3K3
R43

TP1TP36

PIN1 1

PIN2 2

PIN3 3

PIN4 4

J1

TM_RTD_CONNECTOR

GND

TP3

18pF
C17

18pF
C26

D1
ESD351DPYR

D5
ESD351DPYR

GND GND

3V3

3V3

3.48kR

R2

3.48kR

R3

100nF
C18

100nF
C39

10 nFC16

10 nFC27

7.96kR

R4

STRAIN_P

STRAIN_N

STRAIN_ADC_P

STRAIN_ADC_N

STRAIN_REF_P

RTD_CURRENT_OUT

Using internal oscillator so 
tieing CLK to gnd

RTD Differential filter set to 226Hz. Should be around 10x greater 
than sampling rate.

With 6.2k resistors this gives a cap value of 56nf 

Select common mode cap to be 10x smaller - 5.6nf 

Select reference cut off to be approximatley equal to the differential 
frequency cut off

PT1000 RTD

Temperatures -20 to 80 Degrees C

921.6 to 1309 ohms

with 500uA and a gain of 2 the range is:

0.92 to 1.3V

Rref = 3300 ohms

= max voltage of 1.65V

Within PGA Range and IDAC Compliance range

Sinc3 filter gives better noise 
performance than the low 
latency filter but has a 3 cycle 
latency at the data output.

Analog Settling time:

33nf x 4.99K = 0.00016s

17.3 time constants to settle for 24 bit 
resolution:

#NAME?

SPI Clock polarity and Phase:

CLOCK_POL = 0
CLOCK_PHASE = 1

https://cloudcycle.atlassian.net/wiki/spaces/TM/pages/edit-v2/7
22239494

ADC ESD Calculations

Recommended reference resistor is <10 PPM. 

Currently set to 0.01% so at 30 degrees we will have an error of 0.003 
degrees. Cost is high. 

Cheaper resistor that is 0.05%, at 30 degrees will have an error of 0.015 
degrees. 

Class A RTD will have a tolerance of +/- 0.21 degrees at 30 degrees. 

Self heating error = (0.0005^2 * 1116) / 0.0025 = 0.11 degrees error 

= 0.015 + 0.21 + 0.11 = 0.335 degrees error at 30 degrees 

VEXC- and REFN0 wil be internally connected to GND through an internal low side switch. As VEXC- and REFN0 are in the 
same path and the measurement is ratiometric the resistanceo of the switch will not affect the measurement.

REF_P1 is used as the RTD 
ratiometric reference

REF_P0 is used as the strain 
gauge ratiometric reference
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