
C25
100nF

C27
100nF

C29
100nF

C31
100nF

C26
100nF

C28
100nF

C30
100nF

C32
100nF

3

2

7
4

6

RG1

RG8

5

Ref

U2

INA114

R6

470R

R7

470R

R3

470R
R24
47K

V+

V-

C33
100nF

C34
100nF

1
2
3

J1

LEFT

+ C45
10uF

L1

100uH
R55

10R

L2

100uH
R56

10R

V+

C1
47p

5

6
7

U1B

TL064

R50

100K

C15

1nF

C14

1nF

R52
10K

R53
10K

3

2
1

4
11

U1A

TL064 R54
10K

C3

33uF
R25
47K

R28

1.3K

R30

1.8K

C7

68nF

C5
220nF

U4A

TLC227

R38

33K

R32

4.7K

R44

4.3K

R46

5.6K

C8

68nF

C22
100nF

U4B

TLC227

R41

24K

R33

4.7K

C11

1nF

C12

1nF

V+

V-

R40

24K

C20
330nF

Gain = 54

+ C46
10uF

V-

R8

470R

R9

470R

C41
10nF

R4

470R

R5

470R

R1

1.5K

R2

1.5K

V+

V-

3

2

7
4

6

RG1

RG8

5

Ref

U3

INA114

R20

470R

R21

470R

R17

470R
R26
47K

V+

V-

1
2
3

J3

RIGHT

12

13
14

U1D

TL064

C4

33uF
R27
47K

R29

1.3K

R31

1.8K

C9

68nF

C6
220nF

U6A

TLC227

R39

33K

R36

4.7K

R45

4.3K

R47

5.6K

C10

68nF

C39
100nF

U6B

TLC227

R43

24K

R37

4.7K

C16

1nF

C17

1nF

V+

V-

R42

24K

C21
330nF

Gain = 54

R22

470R

R23

470R

C44
10nF

R18

470R

R19

470R

R15

1.5K

R16

1.5K

L3

100uH
R58

10R

C35
100nF

C24
100nF

VDD

+ C48
10uF

+ C47
10uF

MCU power filter and decoupling

VB+

VB+

Amplifier power filters and decoupling

PGND

1
2

J2

DRL
R57

10R

R59
22K

R60
22K

R61
22K

The 22K resistors drain the capacitors at power down.

D2
LED

R14
470R

VDD

Transmitter LED

5th order Bessel filter, fc = 160Hz, gain = 49

V-

VB+

RESET 1

ADC32 ADC23

GND4

VCC8

AREF / MOSI 5PB1 / MISO 6

T0 / SCK 7

U7

ATTINY15L

CLR2 CLK1 QA 12

QB 11

QC 9

QD 6

QE 5

QF 4

QG 3

VCC14

GND7

U9

4024B

Y1
32768HzC49

22pF

C50

22pF

D1
ICL8069CCSQ

R34
6.8K

V+

C23
100nF

C36
100nF

C37
100nF

VREF2

VDD

V-

R67
100R R68

100R

VDD
C38
100nF

C40
100nF

12
34
56
78
910

1112

J4

HEADER 6X2

V-

R35

4.7K
VDD

VDD 1XI2

XO3

VSS4 OUT 5

F2 6F1 7EN 8

U8

HA7210V-

VDD

VDD

U5B

TLC227

C19

33uF

R10

47K

R12

47K

VREF1

U5A

TLC227

C42

33uF

R49

47K

R48

47K

VREF1

C43
100nF

C51
100nF

VREF1

C13

1nF

C18

1nF

C52
100nF

V+

V-

10

9
8

U1C

TL064

R51

47K

R63

47K

VREF2

PGND

R62
10K

1
2
3

J5

POWER

Q1

BC547

Q3
BC547

Q2

BC547

Q4
BC547

C53
47p

C2
47p

Q5

BC547

Q7
BC547

Q6

BC547

Q8
BC547

C54
47p

1.2V reference for biasing the signal to 1.2V at the microcontroller.

2.4V reference, can be used as ADC ref.

32kHz oscillator

1kHz sampling clock source

Right leg driver

Notes:

* Maybe the ESD protection / RF caps should be connected to ground
 rather
than the shields instead.
*Should I filter 0V or V- ...? (Center of schematic, L2, R56)

Cons: Mucks up the ground connection and probably doesn't work
 anyway.

Pros: can possibly prevent some microcontroller noise
from seeping into the analog section. 
Well, it can always be removed.

* The data rate will be around 600-1000 samples per second, 
because of the cutoff frequency of the filter.
* I will change the ESD protection to Joergs design if it is not too noisy.
* TLC227 is just a placeholder name. I'll use a better amp for the filter.
It may/should be used in the biasing stage though.
* Will split the supply so that the microcontroller always runs
on 6V but the amps can have a higher supply voltage.

Biasing circuit for the ADC

HF filter

but it is not necessary

?

V-


