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ADC_SPI

ADC_MISO[1..3p= ADC_MISO[1..3]
X1

HSEC8-140-01-XX-DV-A-BL-CARD ADC_MOSI[1.3j== ADC_MOSI[1..3]

ADC_SPI )

GND ADC_CS[1..3p== ADC_CS[1..3]
ADC_SCLK[1..3p== ADC_SCLKI1..3]

EOC[1..3p= EOC[1.3]

X e ADC_SCLK3
ADC_MISO3—————— 18 2 ADC_MOSI3
GND—2—

ADC CS———————— 23 M4 ADC SCLK2
ADC_MISO2——————————25 | e ADC_MOSI2
GND'A
ADC_CSk 29
ADC_MISOZ

ADC_SCLK1
3L -ADC_MOSI1
GNDI%

EOC———m

ANL_09_P
ANL_09_N

GND —]{GND

& ANL_SPI_CLK GND —ANL_07_N

0 PS 12C0_shared_SDA ANL_08_P— —ANL_09_P

22— GND ANL_08 N— —ANL_09_N

_SPI_ P=4———ANL_SPI_CS GND}— —|GND

ANL_Res 14— 55 = PS ANL_shared ANL_SPI_MOS— —ANL_SPI_CLK

PS_12C0_shared_SCL— —PS_12C0_shared_SDA
ANL_SPI_CS— ——PS_ANL_shared
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AIN _P[1.24]

Al AIN D1 AIN AIN NJ1.24] %
A2 AIN D2 AIN =

A3 AIN D3 AIN

A6 AIN D6 AIN

A4 AIN D4 AIN
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

R9A R10A

o

IN SCALED P

o

AIN RAW N

5k 150R

R12A R13A

o

IN SCALED N

D4A
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

R9B R10B

o

IN SCALED P

o

AIN RAW N

5k 150R

R12B R13B

o

IN SCALED N

D4B
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

ROC R10C

o

IN SCALED P

o

AIN RAW N

5k 150R

R12C R13C

o

IN SCALED N

D4C
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

R9D R10D

o

IN SCALED P

o

AIN RAW N

5k 150R

R12D R13D

o

IN SCALED N

D4D
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

R9E R10E

o

IN SCALED P

o

AIN RAW N

5k 150R

R12E R13E

o

IN SCALED N

D4E
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

ROF R10F

o

IN SCALED P

o

AIN RAW N

5k 150R

R12F R13F

o

IN SCALED N

D4F
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

R9G R10G

o

IN SCALED P

o

AIN RAW N

5k 150R

R12G R13G

o

IN SCALED N

D4G
§ TVS, 5V

5k 150R

Title Analog_Input_Signal_Conditioning.SchDoc

Revision: Rev01 | Design Engineer: Andreas Geiger

UltraZohm

www.ultrazohm.com

Project: UZ_A_MAX11331.PrjPCB

Date: 02.12.2022

Sheet 4.7 of 36

3




Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

R9H R10H

o

IN SCALED P

o

AIN RAW N

5k 150R

R12H R13H

o

IN SCALED N

D4H
§ TVS, 5V

5k 150R
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Analog Input Range Passive Voltage Devider
0V to +5V 0V to +3.3V

AIN RAW P _=C= L, s IN SCALED P__=C=
5K 150R

AIN RAW N =C= ] e, el IN SCALED N__=C=
5K 150R

D4l
§ TVS, 5V
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

R9J R10J

o

IN SCALED P

o

AIN RAW N

T +——1 1
5k 150R

R12) R13J

o

IN SCALED N

D4J
§ TVS, 5V

T +——1 1
5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

R9K R10K

o

IN SCALED P

o

AIN RAW N

5k 150R

R12K R13K

o

IN SCALED N

D4K
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

ROL R10L

o

IN SCALED P

o

AIN RAW N

5k 150R

R12L R13L

o

IN SCALED N

DAL
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

o

ROM  RI1OM IN_SCALED P

o

AIN RAW N

5k 150R

o

R12M R13M IN SCALED N

D4M
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

RON R10N

o

IN SCALED P

o

AIN RAW N

5k 150R

R12N R13N

o

IN SCALED N

D4N
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

R90 R100

o

IN SCALED P

o

AIN RAW N

5k 150R

R120 R130

o

IN SCALED N

D40
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

ROP R10P

o

IN SCALED P

o

AIN RAW N

5k 150R

R12P R13P

o

IN SCALED N

D4P
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

o

IN SCALED P

R9Q R10Q
— +— 1

o

AIN RAW N

5k 150R

R12Q R13Q
— +— 1

o

IN SCALED N

S

D4Q
TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

RO9R R10R

o

IN SCALED P

o

AIN RAW N

5k 150R

R12R R13R

o

IN SCALED N

D4R
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

R9S R10S

o

IN SCALED P

o

AIN RAW N

5k 150R

R12S R13S

o

IN SCALED N

D4S
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

ROT R10T

o

IN SCALED P

o

AIN RAW N

5k 150R

R12T R13T

o

IN SCALED N

DAT
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

ROU R10U

o

IN SCALED P

o

AIN RAW N

5k 150R

R12U R13U

o

IN SCALED N

D4u
§ TVS, 5V

5k 150R

Title Analog_Input_Signal_Conditioning.SchDoc

Revision: Rev01 | Design Engineer: Andreas Geiger

UltraZohm

www.ultrazohm.com

Project: UZ_A_MAX11331.PrjPCB

Date: 02.12.2022

Sheet 4.210f 36

3




Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

ROV R10V

o

IN SCALED P

o

AIN RAW N

5k 150R

R12v R13V

o

IN SCALED N

Dav
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

o

ROW  RI10W IN_SCALED P

o

AIN RAW N

5k 150R

o

R12W R13W IN SCALED N

Daw
§ TVS, 5V

5k 150R
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Analog Input Range
0V to +5V

o

AIN RAW P

Passive Voltage Devider
0V to +3.3V

R9X R10X

o

IN SCALED P

o

AIN RAW N

5k 150R

R12X R13X

o

IN SCALED N

D4aXx
§ TVS, 5V

5k 150R
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Analog Inputs Multiplexed ADCs Interface to FPGA

ADC1
Multiplexed_ADC.SchDoc

ADC_SPI

AIN_ADC._P[1.24] AIN_ADC_P[L. Sjmmms > Al P[L.8] ADC_MISO [ }——ADC_MISO1 ADC MISOILS] ADC_MISO[1.3]
AIN_ADC N[L.24] mmAIN_ADC_N[L.24] AIN_ADC.N[L St —5 AIN[L.8] ADC MOSITL 3]
ADC_MOSI < ——ADC_MOSI1 = ADC_MOSI[L.3]

ADC_CS[1..3] ADC_SPI

ADC_CSJ[1..3]

ADC_CS {_——ADC_CS1

ADC_SCLK { ——ADC_SCLK1 ADC SCLKIL3]

ADC_SCLK[1..3]
EOC[1.3]

EOC [ _+——EOC1 EOC[L.3]

ADC2
Multiplexed_ADC.SchDoc

AIN_ADC_P[9.. 16} > Al_P[1..8] ADC_MISO [ +——ADC_MISO2
AIN_ADC_N[9. 16— > AI_N[1.8]
ADC_MOSI {_——ADC_MOSI2
ADC_CS {_——ADC_CS2
ADC_SCLK < ——ADC_SCLK2

EOC [ +——EoOcC2

ADC3
Multiplexed ADC.SchDoc

AIN_ADC_P[17.24 st > Al_P[1.8] ADC_MISO [_+——ADC_MISO3
AIN_ADC_N[17. 24} > AI_N[1.8]
ADC_MOSI <_——ADC_MOSI3
ADC_CS {_——ADC_CS3
ADC_SCLK < ——ADC_SCLK3

EOC [ ——EOC3
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Analog Inputs Multiplexed 16-Channel ADC Interface to FPGA

Digital I/0 Supply Voltage
AVCC Ul1A (Permitted: 1.5V ... 3.6V) 1Vv8
R27A 10R

I_P[l..8] pu VDD 25 by ADC_MISO —
AI_N[L.8] cia _| coa VDD C3A C4A R28A or
10 uF—T—100 nF 29 2 100 nF Ilo WF ADC_MOSI—_L—]

AINO ——ADC_SCLK R29A or

AIN1 24 ADC_C! 1 0 ADC_CsS

AIN2 ——ADC_MOSI R30A or

AIN3 ” GND GND ADC_SCLK——F° ADC_SCLK

AIN4 —<L—ADC_MISO R31A10R
AINS5 — | x EOC—]
AING CS ==—ADC_CS

ﬁmg Eoc 28 FoC Single-Ended line termination:
AIN9 Note: place jumper resistor MISO resistor near MAX11331

AIN1O AlP 13 near to MAX11331 MOSI/SCLK/CS/EOC resistor near FPGA

AIN1L AIN
AIN12 1n
AIN13 AOP =<

CNVST/AINI4 AON 22— EFZA (F;SA

4 OpAmp
REF-/AIN15 OpAmp.SchDoc

3V3_REF REF+ . > IN_P OUT_P
"> INN OUT N [+
C5A C6A 17 | o

10 uF 470 nF %g N ”
EP —=—|GND
MAX11331

AGND AGND  AGND

AGND  AGND

Note: Maximum sampling rate: with 16 channel: 187.5 kSps per channel
- 8 channel, Differential: 375 kSps per channel
- 16 channel, Single-Ended: 187.5 kSps per channel
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Analog Inputs Multiplexed 16-Channel ADC Interface to FPGA

Digital I/0 Supply Voltage
AVCC UlB (Permitted: 1.5V ... 3.6V) 1Vv8
R27B 10R

I_P[l..8] pu VDD 25 by ADC_MISO —
AI_N[L.8] cie _| co8 VDD 3B caB R28B or
10 uF—T—100 nF 29 2 100 nF Ilo WF ADC_MOSI—_—]

AINO ——ADC_SCLK R29B or

AIN1 24 ADC_C! 1 0 ADC_CsS

AIN2 ——ADC_MOSI R30B or

AIN3 ” GND GND ADC_SCLK——F° ADC_SCLK

AIN4 —<L—ADC_MISO R31B 10R
AINS5 — | x EOC—]
AING CS ==—ADC_CS

ﬁmg Eoc 28 FoC Single-Ended line termination:
AIN9 Note: place jumper resistor MISO resistor near MAX11331

AIN1O AlP 13 near to MAX11331 MOSI/SCLK/CS/EOC resistor near FPGA

AIN1L AIN
AIN12 1n
AIN13 AOP =<

CNVST/AINI4 AON 22— EFZB (F;SB

4 OpAmp
REF-/AIN15 OpAmp.SchDoc

3V3_REF REF+ . > IN_P OUT_P
"> INN OUT N [+
Cc5B C6B 17 | o\

10 uF 470 nF %g N ”
EP —=—|GND
MAX11331

AGND AGND  AGND

AGND  AGND

Note: Maximum sampling rate: with 16 channel: 187.5 kSps per channel
- 8 channel, Differential: 375 kSps per channel
- 16 channel, Single-Ended: 187.5 kSps per channel
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Analog Inputs Multiplexed 16-Channel ADC Interface to FPGA

Digital I/0 Supply Voltage
AVCC uic (Permitted: 1.5V ... 3.6V) 1Vv8
R27C 10R

I_P[l..8] pu VDD 25 by ADC_MISO —
AIN[L.8] cic _| cac VDD c3c cac R28C or
10 uF—T—100 nF 29 2 100 nF Ilo WF ADC_MOSI—_L—]

AINO ——ADC_SCLK R29C or

AIN1 24 ADC_C! 1 0 ADC_CsS

AIN2 ——ADC_MOSI R30C or

AIN3 ” GND GND ADC_SCLK——+° ADC_SCLK

AIN4 —<L—ADC_MISO R31C 10R
AINS5 — | x EOC—]
AING CS ==—ADC_CS

ﬁmg Eoc 28 FoC Single-Ended line termination:
AIN9 Note: place jumper resistor MISO resistor near MAX11331

AIN1O AlP 13 near to MAX11331 MOSI/SCLK/CS/EOC resistor near FPGA

AIN1L AIN
AIN12 1n
AIN13 AOP =<

CNVST/AINI4 AON 22— EFZC (F;SC

4 OpAmp
REF-/AIN15 OpAmp.SchDoc

3V3_REF REF+ . > IN_P OUT_P
"> INN OUT N [+
C5C C6C 17 | o

10 uF 470 nF %g N ”
EP —=—|GND
MAX11331

AGND AGND  AGND

AGND  AGND

Note: Maximum sampling rate: with 16 channel: 187.5 kSps per channel
- 8 channel, Differential: 375 kSps per channel
- 16 channel, Single-Ended: 187.5 kSps per channel
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Revision: Rev0l | Design Engineer: Andreas Geiger www.ultrazohm.com

Date: 02.12.2022
Sheet 6.3 of 36

Project: UZ_A_MAX11331.PrjPCB

3




Analog Input Range
OV to +3.3V

TP3A

Filter design:

At a cutoff frequency of 16.25MHz
(1/4 of 65MSample/sec), an R of 98
ohms and a C of 100 pF should be
used. Since this is a differential filter,
the resistance is calculated as half, i.e.
50 ohms.

C9A
—|—100 nF

U2BA
ADA4807-2

1V65_REF

7

Note: this resistor will be
AR assembled for single-ended

analog input configuraton to

pull negative input to GND.

AGND

AvCC AGND

C14A

Iloo nF

-0v23

C13A
100 nF

AGND

Note: place buffer Cap Note: place buffer Cap
near Pin 8 of Opamp  near Pin 4 of Opamp

THS4521

R20A

—1

IN FILT N

1 _C10A

—100pF _IN FILT P

T

1k

C12A
|

1V65_REF

C15A
100 nF

AGND
Note: place buffer

Cap near Pin 2 of
Diff-Opamp

I
56 pF

Lot D

AVCC}TS‘ Vst Vs |
c

16A  THS4521
100 nF

AGND

Note: place buffer
Cap near Pin 3 of

Diff-Opamp

AGND

C17A
100 nF

-0v23 -0v23

Note: place buffer
Cap near Pin 6 of
Diff-Opamp
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U2AB
ADAA4807-2

Analog Input Range
OV to +3.3V

TP3B

Filter design:

At a cutoff frequency of 16.25MHz
(1/4 of 65MSample/sec), an R of 98
ohms and a C of 100 pF should be
used. Since this is a differential filter,
the resistance is calculated as half, i.e.
50 ohms.

C9B
—|—100 nF

U2BB
ADA4807-2

1V65_REF

7

Note: this resistor will be
assembled for single-ended
analog input configuraton to
pull negative input to GND.

TP6B

AGND

AvCC AGND

C14B

Iloo nF

-0v23

C13B
100 nF
AGND

Note: place buffer Cap Note: place buffer Cap
near Pin 8 of Opamp  near Pin 4 of Opamp

THS4521

R20B

—1

IN FILT N

1 _cioB

—100pF _IN FILT P

T

1k
C12B

1V65_REF

C15B
100 nF

AGND
Note: place buffer

Cap near Pin 2 of
Diff-Opamp

|
I
56 pF

Lot D

AVCC}TS‘ Vst Vs |
c

16B  THS4521
100 nF

AGND

Note: place buffer
Cap near Pin 3 of

Diff-Opamp

AGND

C17B
100 nF

-0v23 -0v23
Note: place buffer
Cap near Pin 6 of
Diff-Opamp
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U2AC
ADAA4807-2

Analog Input Range
OV to +3.3V

TP3C

Filter design:

At a cutoff frequency of 16.25MHz
(1/4 of 65MSample/sec), an R of 98
ohms and a C of 100 pF should be
used. Since this is a differential filter,
the resistance is calculated as half, i.e.
50 ohms.

Cc9C
—|—100 nF

U2BC
ADA4807-2

1V65_REF

7

Note: this resistor will be
assembled for single-ended
analog input configuraton to
pull negative input to GND.

TP6C

AGND

AvCC AGND

Cl4C

Iloo nF

-0v23

C13C
100 nF
AGND

Note: place buffer Cap Note: place buffer Cap
near Pin 8 of Opamp  near Pin 4 of Opamp

THS4521

R20C

—1

IN FILT N

1 _ci1oCc

—100pF _IN FILT P

T

1k

c12c
|

1V65_REF

C15C
100 nF

AGND
Note: place buffer

Cap near Pin 2 of
Diff-Opamp

I
56 pF

Lot D

AVCC}TS‘ Vst Vs |
c

16C  THS4521
100 nF

AGND

Note: place buffer
Cap near Pin 3 of

Diff-Opamp

AGND

C17C
100 nF

-0v23 -0v23
Note: place buffer
Cap near Pin 6 of
Diff-Opamp
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3.6 V Power Supply

+3.6V /500 mA

L1 U4 LM5007MM/NOPB  C18
2

VIN} ) 8 vin BST
UPZ2012E601-2R0TF R21 6 1 10 nF

162k
L4 1 C23 7

= = —100 nF
GNDJ )
100 0hm @ 10 MHz  UPZ2012E60}-2ROTF C29 :

100 nF R24
133k

VIN = ==
GND|:>< PGND

3.3V and 1.65 V Reference Voltage Power Supply

L8 U6 3V3_REF +3.3V/20 mA

1v8
2 +1.8V/1A

3 . . 4 Vin Vref . 1 N ouT =
UPZ2012E601-2R0TF TAB |
3 . | +1.65V /20 mA
38 30 EN  VBias |1v65_REF N s
c40 ca2 c43 LuF

C41

10 uF 100nF 2
35VDC €D 100nF 710 pF
REF2033, 3.3V and 1.65V I Ilﬁ VDC

AGND AGND  AGND AGND AGND AGND AGND

100 nF

[a)]

Z

(O
10 uF H' TLV1117LV18DCYR
16 VDC

PGND PGND

-0.23 V Reference Voltage }

— ) \Yee
! UPZ2012E601-2ROTF

+ '
i L

4 O o L7 L6

\e'el VDD VOUT ) {-ov23 ) : ) |{AGND
UPZ2012E601-2R0TF LYYV UPZ2012E601-2ROTF
c31 c32 penDl—2- 1 c33 C34 c35
10 uF 100 nF ==

100 nF 10 pF 10 pF
VSS L9
16 VDC 7 | 16vDC | 16VDC ) 505
J_cse _Lc37 Us UPZ2012E601-2ROTF

10 pF IlOHF LM7705MM/NOPB ~ PGND PGND PGND PGND

16VvDC | 16VDC Title Power_Supply.SchDoc UltraZohm
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Functional Block Diagram

0Vto+3.3V

AIN_P w
AIN_N

| diff. OpAmp

Manufacturing Dokumentation

- JLC PCB Layer Stackup: JLC7628 for 1.6mm
- Assembly only on TOPside

| Voltage Divider
+

TVS Protection
+

Low-pass Filter

Analog Input Interface via RJ45 Connector

Differential Input Pinout
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