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Power consumed by CMOS ICs (assume f=20MHz):
Pshiftreg=4*Cpd*Vdd^2*f=2*112p*5^2*20M=112mW (22mA from 5V)
Puc=15m*3.3=50mW (15mA from 3.3V, 9.2m is base current, peripherials aren't going to exceed 5mA)

R12
220RR13
220RR14
220R

PWR_EN

MCLR1

CLKO/RP4/RA310

SOSCI/RP5/RB4 11SOSCO/RP6/RA412

V
D

D
13

PGED3/RB5 14

PGEC3/RB6 15

RP11/RB7 16

RP7/RB8 17

RP8/RB9 18

RP19/RC919

RP1/RA02

VCAP 20

PGED2/RP17/RB10 21

PGEC2/RP18/RB11 22

RP12/RB12 23

RP13/RB13 24

RP9/RB14 25

RP10/RB15 26

A
V

S
S

27
A

V
D

D
28

RP2/RA13
PGED1/RP14/RB0 4

PGEC1/RP15/RB1 5

RP16/RB2 6

RB3 7

V
S

S
8

CLKI/RP3/RA29

IC3

PIC32MM0064GPL028-I/SS

C8
100n

FB1
1k@100M

V
C

C
16

G
N

D
8

QB 1

SRCLR10
SRCLK11

RCLK12

RCLR13

SER14 QA 15

QC 2

QD 3

QE 4

QF 5

QG 6

QH 7

QH' 9

IC5

SN74AHCT594PW

1

2 3
4
5

6 7

8

IC1
TL431ACD

R3

33R
R5
220R

R6
1k1

G
N

D

+3.3V

3V_REF

C7
10u

R9
220RR10
220RR11
220R

FB2
1k@100M

FB3
1k@100M

TP3

TP4

C14
10u



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 
KiCad E.D.A.  kicad 6.0.0-unknown-f87754886ubuntu18.04.1

Rev: Size: A3
Id: 3/5

Title: 
File: Oscillator.sch
Sheet: /Oscillator/

OSC_OUT

FQ_SEL[1..0]

REF_OSC

FQ_SEL0
FQ_SEL1

R56
270R GND

GND

AMP_SEL[1..0]

AMP_SEL0
AMP_SEL1

C42
100n G

N
D

C41
1u G

N
D

+5V

GND

1

V
-

2

+3

-4

V
+

5

IC11
MCP6L91T-E/OT

R47

0R

R42

160k

GND

R38

75k

GND

GND

C37
100n G

N
D

+5V

C33
100n G

N
D

+5V

C35
100n G

N
D

GND

C36
1u

GND
C38
100n

G
N

D

-5V

1

V
-

2

+3

-4

V
+

5

IC9
MCP6L91T-E/OT

C20
100n

GND

C28
100n G

N
D

+5V

C43
100n G

N
D

C44
1u G

N
D

-5V

C34
1u G

N
D

+5V

R18

620k

R25
470k

R26
680k

GND

R45
NM

GND

R46
NM

R55
3k

R52
27k

R51
27k

R48

0R

100kHz

10kHz

1kHz

100Hz

TP11

TP10

TP12

C32
10n

R30

3k

R41

160k

GND

1

V
-

2

+3

-4

V
+

5

IC8
MCP6L91T-E/OT

GND

C27
100n G

N
D

+5V

C31
1n

R40

16k

GND

R36

750R

GND

1

V
-

2

+3

-4

V
+

5

IC7
MCP6L91T-E/OT

C18
100n

GND

C26
100n G

N
D

+5V

R16

6k2

R21
4k7

R22
6k8

GND

C30
1n

R28

30R

R39

1.6k

GND

1

V
-

2

+3

-4

V
+

5

IC6
MCP6L91T-E/OT

GND

C25
100n G

N
D

+5V

C29
1n

Cfilter>>Canalogswitch

C24
2n2

GND

C17
10n

R15

6k2

R19
4k7

R20
6k8

GND

R27

30R

1
2

3

R34

20k

1
2

3

R32

200R

R44
220R

R43
220R

R49
220R

R50
220R

1
2

3

R31

200R

R35

750R

R37

75k

GND

R17

620k

R23
470k

R24
680k

GND

R29

3k
1
2

3

R33

20k

C19
10n

C23
220p
1%

C22
2n2

C21
220p
1%

Maximum operating power consumption of the test wave generator amplifier is:
Iloadrms*(VDD-VSS)=(1/10/(2^0.5))*5=0.35W, this is 0.18W from +5V and 0.18W from -5V
More power can be drawn when output is shorted:
Ishort*VDD=0.2*5=1W, this is 0.5W from +5V and 0.5W from -5V (current square wave)
Power from quiescent currents are not going to exceed:
5*0.01+5*0.005*5=0.18W  from +5V and
5*0.01=0.05W from -5V

To sum up, assume:
    0.68W from 5V
    0.55W from -5V
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Power from IV converter amplifier quiescent current:
Iq*(VDD-VSS)=0.021*10=0.21W, this is 0.11W from +5V and 0.11W from -5V
Power from loading the amplifier (100R load, 3.5V max swing):
Iloadrms*(VDD-VSS)=(3.5/100/2^0.5)*10=0.25W, this is 0.12W from +5V and 0.12W from -5V
JFET switches neglected
Power for relay:
5^2/178=0.14W from +5V_D

To sum up, assume:
    0.23W from 5V
    0.23W from -5V
    0.14W from +5V_D
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Power - assume about:
    0.18W from 5V
    0.09W from 3.3V

3V_REF

R92
1k1

GND

R91
2k2

R93
1k1

R88

10M C69
100n

G
N

D

R89

10M

C70
100n

G
N

D

3V_REF

R95
1k1

GND

R94
2k2

R104
10k

R105
10k

GND

3V_REF

1
-2

+3

V
-

4
V

+
8

IC22A
MCP6292-E/MS

+5

-6
7

IC22B
MCP6292-E/MS

GND

C81
100nG

N
D

C80
1uG

N
D

+5V

GND

C86
1u

R119
10k

R120
10k

GND

3V_REF

R101

1k

R116

1k

1

2 3

Q24
BC857C

R107

10k

-5V

R111
10k

R115
10k

1

2
3

Q30
BC847C

-5V-5V

C85

100n
C79 100n

-5V

GND

R109 1k

+5V

C83 NM

1 2

3

Q32
MMBFJ309LT1G

1

2
3

Q22
BC847C

R102
10k

1

2 3

Q34
BC857C

R121

10k

R127
10k

1

2
3

Q36
BC847C

-5V

R125
10k

1 2

3

Q38
MMBFJ309LT1G

R129
10k

1 2

3

Q42
MMBFJ309LT1G

1

2
3

Q40
BC847C

-5V-5V

C91

100n
C87 100n

-5V GND

R123 10k

+5V

C89 NM

1

2 3

Q35
BC857C

R122

10k

-5V

R126
10k

R130
10k

1

2
3

Q41
BC847C

-5V-5V

C92

100n
C88 100n

-5V

GND

R124 1k

+5V

C90 NM

1 2

3

Q43
MMBFJ309LT1G

R117
10k

GNDGND

1

2
3

Q33
BC847C

GND

GNDGND

GND

1

2
3

Q37
BC847C

1

2
3

Q25
BC847C

1

2
3

Q26
BC847C

1 2

3

Q28
MMBFJ309LT1G

1 2

3

Q39
MMBFJ309LT1G

R128
10k

R113
10k

FB7
1k@100M

FB8
1k@100M

R103
10k

+5V

R118
10k

+5V

TP14

TP15

TP18 TP19

TP16

TP17

1 2

J11
1x02_1.27mm

1 2

J10
1x02_1.27mm

1 2

J9
1x02_1.27mm

1 2

J8
1x02_1.27mm


