
1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2022-05-14
KiCad E.D.A.  kicad 6.0.5-a6ca702e91~116~ubuntu20.04.1

Rev: 2Size: A4
Id: 1/3

Title: Nanovoltmeter - HOMER
File: rnvm_homer.kicad_sch
Sheet: /

AD_S3
AD_S2
AD_S1

AD_IN

AD_CMAIN
AD_ACLK
AD_ADO
AD_ACS

AD_DI

GNDS

VREF7

PWRH

nvm_pcb_analog_ada

File: nvm_pcb_analog_ada.kicad_sch

FC1
FC2
FC3

FC4
FC0
FC5
FC6

FC9

FC10
FC11
FC12

FPGA_TX

FPGA_RX
FPGA_STB

FPGA_CTRL

FC13
FC14
FC15
FC16
FC17
FC18
FC19
FC20
FC21

FC22

FC24
FC23

FC25

FC27
FC26

FC30

FC28
FC29

FC31
FC32

nvm_analog_adfpga

File: nvm_pcb_analog_adfpga.kicad_sch

-24V

R
2

16
k

+15V

GNDS

+5VA

C7
1n

GNDS

-15V

N
U

LL
1

-2

+3

V
-

4

N
U

LL
5

6

V
+

7 U4
OPA140

C6
1n

+15V

+8V

-15V

C5
1u

-8V

GNDS

+5VD

GNDD

+5VD

1
2
3
4

J6

GNDD

1

10

2
3
4
5
6
7
8
9

J2
+24V

R10
12k

R12
120k

R15
12k

GNDS

C
1

10
0n

GNDD

D2

LL4148

1

2 3

Q5
BC857

+8V

1

2
3

Q2
BC847

GNDA

R7
24k

1415

16

U1D

DG412xY

R13
12k

-8V

R16
24k

GNDA

1

2
3

Q4
BC857

1

2
3

Q3
BC847

G
N

D
3

V
+

4

V
L

5
V

-
7

U3B
DG419xY

-15VGNDA

+15V

GNDA

GND

H2

H11

H6 H7

H12

+5VA

-24V

-6V

1
2
3
4
5
6
7
8

J4

-15V

H1

GNDD

1

10
1112
1314
1516

2
34
56
78
9

J3

H3

H13

H4

H9H8

H14

H10

H5

1
2
3
4
5
6
7
8

J5

GNDS

+5VA

GNDA

10 11

9

U1C
DG412xY

GNDA

C8
1u

N
U

LL
1

-2

+3
V

-
4

N
U

LL
5

6
V

+
7 U5

TL071

-15VR4
16k

R5
16k

C4

1u

+15V

1
2

6

8

U3A
DG419xY

1

2 3

U1A

DG412xY

6 7
8

U1B

DG412xY

R1
16k

V
L

12
V

+
13

V
-

4
G

N
D

5

U1E

DG412xY

+15V

-15VGNDA

+5VA

+24V

+15V

+6V

-8V

C14

22u

C10
220u

+6VR6
12R

D1
LED

R
3

62
0R

GNDA

C9
220u

C11
220u

1

2 3

Q1
BCP56

VCC1 1

EN210

IND11
OUTC12
OUTB13
OUTA14

GND215
VCC216

GND1 2

INA 3

INB 4

INC 5

OUTD 6

EN1 7

U2
ISO7341C

R9
120R

R17
12R

R14
120R

1
2
3
4
5
6

J1

C2
100n

D3
LL4148

-6V

1

2 3

Q6
BCP53

R11
120k

+5VA

+8V

R8
12k

+15V

C13

22u

GNDA

GNDD

GNDA

GNDA

LOGO1

GNDA C12
220u

C15

22u

-15V

C
3

10
u

3V
F

P
G

A

FEN_C

JA_C1

PSWA

VREF_7

AZSW

JA_DIN

FEN_C

R1B

R2B

JA_CS
JA_SCK

JA_SCK

FEN_B

JA_C2

JA_CS

PSWA

COMP

FEN_A

PSWB

R1B

FEN_A

R1A

FEN_B

R2A

JA_DOUT

RE3

MA_G1

RE4

FEN_B

R2B

MA_G10

AMP_OUT

AMP_OUT

RE4

R2A

MS_A0

AZSW

JA_DIN
COMP

JA_DOUT

VREF_7

MA_G1

MS_A2

RE3

R1A

MA_G100

MS_A2

JA_C3

MS_A0
MS_A1

PSWB

MA_G100
MA_G10

MS_A1

Switchable lowpass filter + AZ switch

Galvanic 
isolation
barrier

Preamp power filter with powerdown control

ADC buffer

Connectors, mounting holes



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 
KiCad E.D.A.  kicad 6.0.5-a6ca702e91~116~ubuntu20.04.1

Rev: Size: A4
Id: #/3

Title: 
File: nvm_pcb_analog_ada.kicad_sch
Sheet: /nvm_pcb_analog_ada/

R18
12k

G
N

D
1

+2

-3

V
-

4

B
A

L
5

S
T

R
B

6

7

V
+

8

U6
LM311

+15V

GNDD-15V

VREF+

R46
6k2

C37
1u

GNDA

1

2
3

Q8
BC847

-15V GNDA

R45
12k

GNDA

R38
24k

+15V

R21
2k4

R39
300k

R40
12k

C16
1u R22

24R

+15V

R42
3k6

R43
3k6

F
B

1

FB3

TGNDA1

T_INI1

VREF-

VREF+

C31
220p

TGNDS1 T_INO1

+3.3VA

GNDS

-15V

R44
3k6

V
O

S
1

-2

+3

V
-

4

6

V
+

7

V
O

S
8

U15
OPA202

GNDA

GNDA

GNDA
C27
1u

C22
1u

+3.3VA-15V +5VA+15V

C33
1u

VREF+
VREF-

FB4

GNDA

GNDA

G
N

D
SGNDS

R23
0R

GNDS

GNDAGNDA

R36
0R

C34
10u

GNDAGNDA
FB5

GNDA

C21
1u +5VA

F
B

2

B1 1

S210
S111

A0 12

A1 13
A14

B15

V
D

D
16

B0 2

C1 3
C4 C0 5

INH6
V

E
E

7

V
S

S
8

S39

U11
LV4053

R32
0R

HP1

HM2
RP 3

RM 4

VR1
ADR1399

R41
3k6

+15V +15V

R47
12k

D6
5V6

V
O

S
1

-2

+3

V
-

4

6

V
+

7

V
O

S
8

U16
OPA202

GNDS-15V -15V

C
38

10
0n

-15V

GNDA

R49
2k49

C39

1u

1

2
3

Q7
BCP53

R24
24R

R1A1

R2A2

R3A3

R4A4 R4B 5
R3B 6
R2B 7
R1B 8

EP 9

RN1
LT5400-2

R50
12R

GNDS

GNDA

R1A1

R2A2

R3A3

R4A4 R4B 5
R3B 6
R2B 7
R1B 8

EP 9

RN2
LT5400-2

GNDA

+15V

GNDS

V
re

f
1

IN+2

IN-3

V
ss

4

~{CS}/SHDN 5
Dout 6
CLK 7

V
dd

8

U10
MCP3201GNDA

C29
1n

-15V

1
2

3
Q10
BC857

GNDS

C32
1u

R30
24R

+3.3VA

V
O

S
1

-2

+3

V
-

4

6

V
+

7

V
O

S
8

U17
OPA202

GNDS

-15V

GNDS

R1A1

R2A2

R3A3

R4A4 R4B 5
R3B 6
R2B 7
R1B 8

EP 9

RN3
LT5400-1

VREF+

VREF+

VREF+

D4
5V6

D5
BAT42GNDA

T_CM1

R51
8k2

R27
24R

C20
1u

GNDA

V
O

S
1

-2

+3

V
-

4

6

V
+

7

V
O

S
8

U8
OPA140

C19
10u

GNDA

C25
10u

-15V

R29
24R

C26
1u

GNDA

C28
220p

GNDS

GNDA

R25
12k

GNDA

R20
24R

+15V

-15V

VREF1
DVIO 10AVDD2

IN+3

IN-4

GND5 CNVST 6
SDO 7

SCLK 8
SDI 9

U12
DNP-MCP33151

GNDS

R
37

12
k

D7
5V6

R48
12k

T_V1

GNDA

VREF-

C36
1uG

N
D

1

VO 2VI3

U14
DNP-MCP1700-18

GNDA

GNDA

GNDA

C23
10u

+5VA

GNDS

T_LADC1

GNDA

C30
DNP

R34
DNP

GNDA

TVR-1

G
N

D
1

VO 2VI3

U13
MCP1700-33 +3.3VA

TVR+1

GNDA

+15V

C35
2u2

GNDS

1

2
3

Q9
BC847

R35
8k2

+15V

C17
10u

+15V
R19
24R

R26
1k2 +3.3VA

V
O

S
1

-2

+3

V
-

4

6

V
+

7

V
O

S
8

U9
OPA192

GNDA

C18
1u

VREF-

R31
12k

GNDA

GNDA

R33
12k

-15V

C24
1u

R28
1k2

V
O

S
1

-2

+3

V
-

4

6

V
+

7

V
O

S
8

U7
OPA140

-15V

AD_S1

AD_S3

PWRH

AD_IN

GNDS

AD_S2

VREF7

AD_ACS
AD_ADO
AD_ACLK

AD_CMAIN

AD_ACS

AD_ACLK
AD_ADO

AD_DI

3VFPGA

VREF7

VREF7

INT_IN

LOC_AD

VA1V2 VADC

VADC

LOC_AD

INT_IN

VREF25

COM_OUT

RES_ADC_IN

VADC

INT_OUT

VREF25

VREF25

IN
T

_O
U

T

GUARD

COM_OUT

VADC VA1V2

RES_ADC_IN

Current steering

Reference source

Zero crossing comparator

LM399 heater startup switch

2xVREF7

-2xVREF7

Residual charge ADC reference

Local regulator

Residual charge amp + ADC

Alternative residual charge ADC, not populated

ADR1399 used here.
LM399 will work too,
with R49=7k

Integrator



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 
KiCad E.D.A.  kicad 6.0.5-a6ca702e91~116~ubuntu20.04.1

Rev: Size: A4
Id: #/3

Title: 
File: nvm_pcb_analog_adfpga.kicad_sch
Sheet: /nvm_analog_adfpga/

C52
100n

D10
LED

R
90

62
0R

GNDD

R76 24R

R78 24R
R80 24R

R77 24R

C50
100n

D9
LED

GNDD

GNDD

TP3
TP2

TP4

TP1

R8624R
R8524R

TP10

G
N

D
1

VO 2VI3

U19
DNP-MCP1700-12

R52
0R

PL2C/BANK3/T/L_GPLLT_IN 1

PL4B/BANK3/C 10

V
C

C
IO

3
11

PL5A/BANK3/T/PCLKT3_1 12

PL5B/BANK3/C/PCLKC3_1 13

PL5C/BANK3/T 14

PL5D/BANK3/C 15

PL8A/BANK3/T 16

PL8B/BANK3/C 17

PL8C/BANK3/T 18

PL8D/BANK3/C 19

PL2D/BANK3/C/L_GPLLC_IN 2

PL9A/BANK3/T/PCLKT3_0 20

PL9B/BANK3/C/PCLKC3_0 21

V
C

C
IO

3
23

PL10C/BANK3/T 24

PL10D/BANK3/C 25

V
C

C
IO

2
26

PB4C/BANK2/T/CSSPIN27

PB4D/BANK2/C28

PB6A/BANK2/T29 PL3A/BANK3/T/PCLKT3_2 3

PB6B/BANK2/C30

PB6C/BANK2/T/MCLK/CCLK31

PB6D/BANK2/C/SO/SPISO32

PB9A/BANK2/T/PCLKT2_034

PB9B/BANK2/C/PCLKC2_035

PB11C/BANK2/T36

PB11D/BANK2/C37

PB11A/BANK2/T/PCLKT2_138

PB11B/BANK2/C/PCLKC2_139

PL3B/BANK3/C/PCLKC3_2 4

PB15A/BANK2/T40

PB15B/BANK2/C41

PB18A/BANK2/T42

PB18B/BANK2/C43

PB18C/BANK2/T45

V
C

C
IO

2
46

PB18D/BANK2/C47

PB20C/BANK2/T/SN48

PB20D/BANK2/C/SI/SISPI49

V
C

C
IO

3
5

PL3C/BANK3/T 7

PL3D/BANK3/C 8

PL4A/BANK3/T 9

U20B
LCMXO2-1200xx-xTG100

TP5
TP6

R74 24R

TP7

GNDD

R8424R

R
88

62
0R

TP11
TP12

TP8
TP9

GNDD

D8
LED

R
89

62
0R

F
B

6

GNDD

C40
100n

C41
100n C51

100n

+5VD

GNDD

C44
100n

+5VD

GNDD

C45
100n

GNDD

R58 24R
R57 24R

R55 24R
R56 24R

R54 24R
R53 24R

CS1

VSS 2SCK3

SIO4

VDD 5

U21
tc77-SOT23-5

R7924R

R8724R

R8324R
R8224R
R8124R

PR10D/BANK1/C/DQ1 51
PR10C/BANK1/T/DQ1 52
PR9D/BANK1/C/DQ1 53
PR9C/BANK1/T/DQ1 54

V
C

C
IO

1
55

PR9B/BANK1/C/DQ1 57
PR9A/BANK1/T/DQ1 58
PR8D/BANK1/C/DQ1 59
PR8C/BANK1/T/DQ1 60
PR8A/BANK1/DQS1 61

PR5D/BANK1/C/PCLKC1_0/DQ0 62
PR5C/BANK1/T/PCLKT1_0/DQ0 63

PR5B/BANK1/C/DQS0N 64
PR5A/BANK1/T/DQS0 65
PR4D/BANK1/C/DQ0 66
PR4C/BANK1/T/DQ0 67
PR4B/BANK1/C/DQ0 68
PR4A/BANK1/T/DQ0 69
PR3B/BANK1/C/DQ0 70
PR3A/BANK1/T/DQ0 71

V
C

C
IO

1
73

PR2B/BANK1/C/DQ0 74
PR2A/BANK1/T/DQ0 75

PT17D/BANK0/C/DONE76
PT17C/BANK0/T/INITN77
PT16C/BANK078

V
C

C
IO

0
80

PT15D/BANK0/C/PROGRAMN81
PT15C/BANK0/T/JTAGENB82
PT15B/BANK0/C/LVDS83
PT15A/BANK0/T/LVDS84
PT12D/BANK0/C/SDA/PCLKC0_085
PT12C/BANK0/T/SCL/PCLKT0_086
PT12B/BANK0/C/PCLKC0_1/LVDS87
PT12A/BANK0/T/PCLKT0_1/LVDS88
PT11D/BANK0/C/TMS90
PT11C/BANK0/T/TCK91

V
C

C
IO

0
93

PT10D/BANK0/C/TDI94
PT10C/BANK0/T/TDO95
PT10B/BANK0/C/LVDS96
PT10A/BANK0/T/LVDS97
PT9B/BANK0/C/LVDS98
PT9A/BANK0/T/LVDS99

U20A
LCMXO2-1200xx-xTG100

C48
100n

GNDD

R75 24R

GNDD

~{ST}1

G
N

D
2

OUT 3V
C

C
4

X1
SG-5032CAN

GNDD

GNDD

GNDDGNDD

C42
100n

C43
100n

+3.3VA

GNDD

R65 24R

C49
100n

F
B

7

R70 24R

R72 24R
R71 24R

R69 24R

GNDD

GNDD

1 2
3 4
5 6

J7

GNDD

GNDD GNDD

C47
2u2

R64 24R

R68 24R
R67 24R
R66 24R

R62 24R

GNDD

C46
2u2

GNDD

G
N

D
1

VO 2VI3

U18
MCP1700-33

GNDD

VCC 100

GND22
GND33
GND44

VCC50

GND 56GND6
GND 72
GND 79
GND 92

U20C

LCMXO2-1200xx-xTG100

R61 24R

R63 24R

R59 24R

R73 24R

R60 24R

FPGA_RX

FC31

FC4

FC30

FC2
FC1

FPGA_STB

FC3

FC32

FC0

FPGA_CTRL

FC22

FC5
FC6

FC9
FPGA_TX

FC24

FC14
FC13

FC15

FC26

FC12

FC10
FC11

FC16
FC19

FC28

FC17

FC18

FC23
FC27

FC21

FC20

FC25

FC29

3VFPGA

TDI

FPGA_CLK

TSCK
TDAT

FPGA_CLK

TCS

TCS

TMS

TDAT

TCK

TDO

TSCK

3V_FPGA

3V_FPGA

3V_FPGA

3V_FPGA

TCK

3V_FPGA

3V_FPGA

3V_FPGA

3V_FPGA

3V_FPGA

TMS
TDI

TDO

3V_FPGA

3V_FPGA

R52/U19 depend on FPGA flavour:
For XC version:
* mount U19
* do not mount R52

For ZC version
* do not mount U19
* mount R52

Temperature sensor JTAG header

32MHz oscillator


