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CASTOR_CHARGE_CV

CASTOR_PWM_CV

POLLUX_CHARGE_CV

POLLUX_PWM_CV

CASTOR_SQUARE_OUT

POLLUX_SQUARE_OUT

DOTSTAR_DATA

DOTSTAR_CLK

CASTOR_PITCH_IN

POLLUX_PITCH_IN

CASTOR_DUTY_IN

POLLUX_DUTY_IN

MCU

File: mcu.kicad_sch

SQUARE_IN

CHARGE_CV_IN

PWM_CV_IN

MIX_OUT

RAMP_OUT

PULSE_OUT

SUB_OUT

Pollux

File: castor.kicad_sch

SQUARE_IN

CHARGE_CV_IN

PWM_CV_IN

MIX_OUT

RAMP_OUT

PULSE_OUT

SUB_OUT

Castor

File: castor.kicad_sch

CLK

DATA

LEDs

File: leds.kicad_sch

Power

File: power.kicad_sch

CASTOR_PITCH_CV

POLLUX_PITCH_CV

CASTOR_DUTY_CV

POLLUX_DUTY_CV

Analog inputs

File: analogins.kicad_sch

CASTOR_MIX_IN

POLLUX_MIX_IN

CASTOR_RAMP_IN

CASTOR_PULSE_IN

CASTOR_SUB_IN

POLLUX_RAMP_IN

POLLUX_PULSE_IN

POLLUX_SUB_IN

Mixer & outputs

File: outputmixer.kicad_sch
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-12V

1
2

U2
LM4040DBZ-10

+3.3VA

C5
100n
16V/20%

+3.3V
FB3

600R@100MHz
200mA

D15
30V

500mA

+12V

C6
100n
16V/20%

C3
22u

16V/5%

G
N

D
1

VO 2VI3

U1
LD1117-3.3

C4
10u
10V/5%

FB2
600R@100MHz

500mA

D2
30V

500mA

D1
30V

500mA

FB1
600R@100MHz

500mA

+12V

TP3
-10V

TP2
GND

TP1
3V3

C2
22u
16V/5%

+3.3V

R1
2k2
100mW/1%

-12V

C1
22u
16V/5%

-12V 2

GND 3

+12V 9

J1

Eurorack Power

VREF-10

VREF-10

VUSB

-10V reference
Cathode current:
Range: 75 uA to 15 mA
Simulated: 660 uA

Power input

Test points

Power consumption: 65-100mA, 0.7-1.2W
Power dissipated: 0.8W
þÿ�M�a�x�i�m�u�m� �r�a�t�e�d� �j�u�n�c�t�i�o�n� �t�e�m�p�e�r�a�t�u�r�e�:� �1�2�5� �°�C
þÿ�J�u�n�c�t�i�o�n� �t�o� �a�m�b�i�e�n�t� �t�h�e�r�m�a�l� �r�e�s�i�s�t�a�n�c�e�:� �1�0�0� �°�C�/�W
þÿ�M�a�x�i�m�u�m� �t�e�m�p�e�r�a�t�u�r�e� �r�i�s�e� �w�i�t�h�o�u�t� �h�e�a�t�s�i�n�k�:� �8�0� �°�C
Schottky to allow USB to power the microcontroller
for firmware updates.

3.3V regulator
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+10
8

-9

U6C
MCP6004

C18
2n2

16V/10%

S
T

TN
J3

CASTOR PITCH

S
T

TN

J4
POLLUX PITCH

R14
61k9

100mW/1%/thin

R9
196k

100mW/0.5%/thin

R11
196k

100mW/0.5%/thin

R10
100k

100mW/0.5%/thin

D5
ESD

D4
ESD

D3
ESD

C19
2n2

16V/10%

R8
100k

100mW/0.5%/thin

+5

-6
7

U6B
MCP6004

V
-

11
V

+
4

U6E
MCP6004

R13
48k7

100mW/0.5%/thin

S
T

TN
J5

CASTOR DUTY

D6
ESD

1

-2

+3

U6A
MCP6004

C17
2n2

16V/10%

C21
1u
16V/20%

R4
100k

100mW/0.5%/thin

+3.3VA

C20
100n
16V/20%

S
T

TN

J6
POLLUX DUTY

R15
61k9

100mW/1%/thin

+12

-13
14

U6D
MCP6004

R7
162k

100mW/0.5%/thin

R12
48k7

100mW/0.5%/thin

C16
2n2

16V/10%

R5
162k

100mW/0.5%/thin

R6
100k

100mW/0.5%/thin

CASTOR_DUTY_CV

POLLUX_PITCH_CV

CASTOR_PITCH_CV

POLLUX_DUTY_CV

VREF-10

VREF-10

VREF-10

VREF-10

DUTY A IN

DUTY B IN

CV A IN

CV B IN

Pulse width CV inputs

Power & bypassing
Consumption: 4mA (max, est)

Nominal input range: 0 V to 5 V
Actual input range: -0.01 V to 5.01 V
Output range: 0.06 V to 3.17 V (inverted)
Low-pass corner frequency: 1.1 kHz

Nominal input range: 0 V to 6 V
Actual intput range: -0.5 V to 6.1 V
Output range: 0.04 V to 3.25 V (inverted)
Low-pass corner frequency: 1.5 kHz

Pitch CV inputs
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1

2

3 4

5

6

U4

USBLC6-2SC6

C
C

W
C

W
1

2

3

RV3
A10k
LFO

D+
D-

SWCLK
SWDIO

PA001

PA0510

PA0611

PA0712

PA0813

PA0914

PA1015

PA1116

V
D

D
IO

17

G
N

D
18

PB10 19

PA012

PB11 20

PA1221

PA1322

PA1423

PA1524

PA1625

PA1726

PA1827

PA1928

PA2029

PA023

PA2130

PA2231

PA2332

PA2433

PA2534

PB22 37

PB23 38

PA2739

PA034

~{RESET}40

PA2841

V
D

D
C

O
R

E
43

V
D

D
IN

44

PA3045

PA3146

PB02 47

PB03 48

G
N

D
A

N
A

5
V

D
D

A
N

A
6

PB08 7

PB09 8

PA049

U3
ATSAMD21G18A-A

U
S

B
 B

 R
ec

ep
ta

cl
e

5V

D-

D+

ID

GND

SLD

J2
USB

C9
100n
16V/20%

SW1

RESET

+3.3VA

R2
4k7

100mW/5%

+3.3VA

C
C

W
C

W
1

2

3

RV1
A10k
Castor pitch

R3
4k7
100mW/5%

+3.3V
C13
100n
16V/20%C11

100n
16V/20%

C14
100n
16V/20%

V
D

D
1

V
S

S
10

SCL2

SDA3

~{LDAC}4

RDY/~{BSY}5

VOUTA 6

VOUTB 7

VOUTC 8

VOUTD 9

U5

MCP4728

TP6
RESET

+3.3VA

TP5
SWCLK

TP4
SWDIO

C15
10u
10V/5%

C
C

W
C

W
1

2

3

RV2
A10k
Pollux pitch

+3.3V

+3.3VA

+3.3VA

C10
100n
16V/20%

C7
1u
16V/20%

TP7
SQ2

C8
100n
16V/20%

TP9
D+

TP8
SQ1

TP10
D-

C
C

W
C

W
1

2

3

RV5
A10k
Pollux duty

C12
1u
16V/20%

SW2

BUTTON

+3.3VA

+3.3VA

C
C

W
C

W
1

2

3

RV4
A10k
Castor duty

POLLUX_CHARGE_CV

CASTOR_CHARGE_CV
CASTOR_PWM_CV

DOTSTAR_DATA

CASTOR_PITCH_IN
POLLUX_PITCH_IN

DOTSTAR_CLK

POLLUX_SQUARE_OUT

CASTOR_SQUARE_OUT

POLLUX_DUTY_IN

POLLUX_PWM_CV

POLLUX_SQUARE_OUT
CASTOR_SQUARE_OUT

CASTOR_DUTY_IN

V
U

S
B

AIN1(VREFA)

LFO_POT

POLLUX_DUTY_POT

AIN4(VREFB)

D-

BUTTON

CASTOR_DUTY_POT

CONN_D+

SWCLK

D-

POLLUX_PITCH_POTVERSION_5
D+

CASTOR_PITCH_POT
I2C_SCL

SWDIO

RESET

CONN_D-

CASTOR_DUTY_POT

I2C_SDA

CONN_D-

CONN_D+

I2C_SDA
I2C_SCL

D+

SWDIO

RESET

POLLUX_DUTY_POT
LFO_POT

VDDCORE

CASTOR_PITCH_POT

BUTTON
POLLUX_PITCH_POT

SWCLK

USB

Power consumption: 10 mA (estimated)
I2C on SERCOM3
Dotstar SPI on SERCOM1
Oscillator 1 output on TCC0.WO[6]
Oscillator 2 output on TCC1.WO[1]
Version 4 and earlier have PA27 floating
Version 5 and later have PA27 pulled down

AIN5

SERCOM1[0]

Test points

AIN6

AIN10

AIN3

AIN18

AIN11

Potentiometers & button

Power consumption: 1.5 mA (estimated)
I2C on SERCOM3
LDAC tied low to immediately update all voltage outputs
I2C pull-ups for fast mode, could likely be as high as 10kOhm

Microcontroller

SERCOM1[1]

AIN7
AIN16

TCC0.WO[6]

12-bit DAC

TCC1.WO[1]

SERCOM3[0]
SERCOM3[1]

AIN17
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R21
10k

100mW/1%/thin

R38
1k

150mW/5%

R37
100k

100mW/1%/thin

S
T

TN

J7

OSC OUT

C30
18p

16V/10%

R34
100k

100mW/1%/thin

R35
100k

100mW/1%/thin

R23
47k
100mW/1%

C25
10u

10V/5%

R26
10k

100mW/1%/thin

TP11
Ramp

+12

-13
14

U8D

TL074

1
-2

+3

U8A
TL074

1
-2

+3
U7A

TL074

C28
18p

16V/10%

R29
33k

100mW/1%/thin

C29
18p

16V/10%

R32
1k

150mW/5%

R33
1k

150mW/5%

R31
1k

150mW/5%

-12V

C49
100n
16V/20%

R36
100k

100mW/1%/thin

+12V

V
-

11
V

+
4

U8E

TL074

C
C

W
C

W

1

2

3

RV8
A10k

Sub level

V
-

11
V

+
4

U7E

TL074
C48
100n
16V/20%

C
C

W
C

W

1

2

3

RV6
A10k

Ramp level

C
C

W
C

W

1

2

3

RV7
A10k

Pulse level

C47
100n
16V/20%

C46
100n
16V/20%

C27
18p

16V/10%

+10
8

-9

U8C

TL074R24
47k
100mW/1%

R22
47k
100mW/1%

R28
33k

100mW/1%/thin
R25
10k

100mW/1%/thin

+5

-6
7

U7B

TL074
+12

-13
14

U7D

TL074

R17
200k

100mW/0.5%/thin

R30
33k

100mW/1%/thin
C26
10u

10V/5%

R27
10k

100mW/1%/thin

C24
10u

10V/5%

V
-

2
V

+
5

1
+3

-4
U10

MCP6001-OT

+3.3VA

R16
10k

100mW/1%/thin

R18
1k
100mW/5%

C22
270p
6V/1%

+3.3VA

C1
D2

~{Q} 3

G
N

D
4

Q 5
~{CLR}6

~{PRE}7

V
C

C
8 U9

74LVC2G74

R20
33k

100mW/1%/thin

R19
270R
100mW/1%

C23
1n

25V/1%

+10
8

-9

U7C

TL074

1

2 3Q1

MMBT3906

RAMP_OUT

PULSE_OUT
MIX_OUT

SUB_OUT

SQUARE_IN

PWM_CV_IN

SQUARE_IN

CHARGE_CV_IN

RAMP_OUT

PULSE_OUT

SUB_OUT

sub_pre

ramp_pre

pulse_pre

sub_pre

ramp_pre

pulse_pre
ramp_pre

Ramp core

Suboctave clock divider

Ramp buffer/inverter

Gain: -1
Output low-pass corner: 88 kHz

Waveform mixer

þÿ�0� �V� !’� �-�1�0� �V þÿ�0� �V� !’� �3�.�3� �V

þÿ�0� �V� !’� �3�.�3� �V

Differentiator RC: 2.7 us
(0.4% of period @ 1.5 kHz)

Charge RC: 0.2 ms (5 kHz)

Discharge RC: 2.2 uS
(0.3% of period @ 1.5 kHz)

Sawtooth waveshaper

Gain: -0.333

Power & bypassing

Differentiator

þÿ�0� �V� !’� �3�.�3�V

Charge buffer

þÿ�0� �V� !’� �3�.�3� �V

Pulse comparator
Power consumption: 1mA (estimated)

þÿ�I�n�p�u�t� �v�o�l�t�a�g�e�s�:� �0� �V� !’� �3�.�3� �V� �(�A�C� �c�o�u�p�l�e�d�)
Gain: -3.3
Output voltages: ~10.5 V peak-to-peak.
Output impedance: 1 kOhm
Input high-pass corner: 0.3 Hz
Output low-pass corner: 220 kHz

Power consumption: 1mA (estimated)

Output amplifiers
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R44
10k

100mW/1%/thin

R61
1k

150mW/5%

R60
100k

100mW/1%/thin

S
T

TN

J8

OSC OUT

C39
18p

16V/10%

R57
100k

100mW/1%/thin

R58
100k

100mW/1%/thin

R46
47k
100mW/1%

C34
10u

10V/5%

R49
10k

100mW/1%/thin

TP12
Ramp

1
-2

+3
U12A

TL074

+12

-13
14

U12D
TL074

+12

-13
14

U11D

TL074

C37
18p

16V/10%

R52
33k

100mW/1%/thin

C38
18p

16V/10%

R55
1k

150mW/5%

R56
1k

150mW/5%

R54
1k

150mW/5%

-12V

C43
100n
16V/20%

R59
100k

100mW/1%/thin

+12V

V
-

11
V

+
4

U12E

TL074

C
C

W
C

W

1

2

3

RV11
A10k

Sub level

V
-

11
V

+
4

U11E

TL074
C42
100n
16V/20%

C
C

W
C

W

1

2

3

RV9
A10k

Ramp level

C
C

W
C

W

1

2

3

RV10
A10k

Pulse level

C41
100n
16V/20%

C40
100n
16V/20%

C36
18p

16V/10%

+5

-6
7

U12B

TL074R47
47k
100mW/1%

R45
47k
100mW/1%

R51
33k

100mW/1%/thin
R48
10k

100mW/1%/thin

+10
8

-9

U11C

TL074

1
-2

+3
U11A

TL074

R40
200k

100mW/0.5%/thin

R53
33k

100mW/1%/thin
C35
10u

10V/5%

R50
10k

100mW/1%/thin

C33
10u

10V/5%

V
-

2
V

+
5

1
+3

-4
U14

MCP6001-OT

+3.3VA

R39
10k

100mW/1%/thin

R41
1k
100mW/5%

C31
270p
6V/1%

+3.3VA

C1
D2

~{Q} 3

G
N

D
4

Q 5
~{CLR}6

~{PRE}7

V
C

C
8 U13

74LVC2G74

R43
33k

100mW/1%/thin

R42
270R
100mW/1%

C32
1n

25V/1%

+5

-6
7

U11B

TL074

1

2 3Q2

MMBT3906

RAMP_OUT

PULSE_OUT
MIX_OUT

SUB_OUT

SQUARE_IN

PWM_CV_IN

SQUARE_IN

CHARGE_CV_IN

RAMP_OUT

PULSE_OUT

SUB_OUT

sub_pre

ramp_pre

pulse_pre

sub_pre

ramp_pre

pulse_pre
ramp_pre

Ramp core

Suboctave clock divider

Ramp buffer/inverter

Gain: -1
Output low-pass corner: 88 kHz

Waveform mixer

þÿ�0� �V� !’� �-�1�0� �V þÿ�0� �V� !’� �3�.�3� �V

þÿ�0� �V� !’� �3�.�3� �V

Differentiator RC: 2.7 us
(0.4% of period @ 1.5 kHz)

Charge RC: 0.2 ms (5 kHz)

Discharge RC: 2.2 uS
(0.3% of period @ 1.5 kHz)

Sawtooth waveshaper

Gain: -0.333

Power & bypassing

Differentiator

þÿ�0� �V� !’� �3�.�3�V

Charge buffer

þÿ�0� �V� !’� �3�.�3� �V

Pulse comparator
Power consumption: 1mA (estimated)

þÿ�I�n�p�u�t� �v�o�l�t�a�g�e�s�:� �0� �V� !’� �3�.�3� �V� �(�A�C� �c�o�u�p�l�e�d�)
Gain: -3.3
Output voltages: ~10.5 V peak-to-peak.
Output impedance: 1 kOhm
Input high-pass corner: 0.3 Hz
Output low-pass corner: 220 kHz

Power consumption: 1mA (estimated)

Output amplifiers
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R69
1k

150mW/5%
R64
100k
100mW/1%/thin

R63
100k

100mW/1%/thin

C44
18p

16V/10%

R65
100k

100mW/1%/thin

C
C

W
C

W

1

2

3

RV12
A10k

Crossfade

R62
100k
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Output low pass corner frequency: 88 kHz

Crossfade mixer
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