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SW 0
Switches

SW 4

SW 5

SW 6

SW 7
SW 8

SCL
SDA

LDR

LED 60
LED 61

PWM
LED 63

LED 64

LED 65

LED 66
LED 67

SYNC

LOAD

DQ

LED 62

DIN

CLK Binary 1

Binary 2
Binary 4
Binary 8

Dot mode

SW 1

PWM

1-DIG_7

1-SEG_A

1-DOUT
1-DIG_6
1-DIG_5
1-DIG_4
1-DIG_3
1-DIG_2
1-DIG_1
1-DIG_0

1-SEG_B
1-SEG_C
1-SEG_D
1-SEG_E
1-SEG_F
1-SEG_G

1-SEG_DP
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PD7/OC2A/PCINT3121

RESET9
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XTAL2 12
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Cosmic Clock Circuit

VI3 VO 2

A
D

J
1

LM317T

0V

+7.2V
FUSE

400mA

Power
in socket

2.2u

1k

+4V

10u

16MHz

33p

33p

VCC

GND
GND

10
11
31

22k
+4V

GND
GND

or ATMEGA128410k

150R SI2343DS

+4V

+4V PWM

GND
DQ
VCC

3k

+4V

DQ DS18B20

3
2
1

40 Pin DIL Package

DS3231
module

32K
SKW
SCL
SDA
VCC
GND

+4V
SDA
SCL

Fuse settings using

Low:
High:
Ext:
Lock:

VCC
GND
DIN
LOAD
CLK

DOUT

8-DIGIT, 7-SEGMENT
MAX7219 MODULE
(Time display)

+4V

DIN
LOAD

CLK

VCC
GND
DIN
LOAD
CLK

DOUT

8-DIGIT, 7-SEGMENT
MAX7219 MODULE
(Date display)

+4V

LOAD
CLK

A14 B16 C20 D23 E21 F15 G17 DP22

DIG02 DIG111 DIG26 DIG37 DIG43 DIG510 DIG65 DIG78

DIN 1LOAD 12CLK 13

ISET 18DOUT 24

MAX7219

V+ +4V
19

GND
GND

4
9

(60 LEDs seconds ring)*
SEE LED ARRANGEMENT ON SHEET 2

CLK
LOAD

RSET = 68k RSET = 68k

(or equivalent)

*

+
+

* VGS(th) < 3.0V
RDS(on) < 1.0R
ID > 0.5A

FDD4685
or

*

Max current
consumption
= 300mA

2.2k

3.9k 3.9k

3.3k

+4V

SW 2 SW 3

Switches

SW 2 - Daylight Saving Time

3.9k

(active when switch closed)
SW 3 - Seconds ring auto-cycling

animations (active when
switch closed)

Vin
GND

SCL
SDA

BMP180
module

LV1
LV2
LV
GND

HV1
HV2
HV

GND

1N4148

+4V

3k

Bi-directional
level shifter

SDA
SCL

*Optional pressure sensor

10u

+

100n

10u10u

++

Fit appropriately
sized heatsink

AVRDUDESS v2.14:

0xFF
0xDF
0xFF
0xFF

RSET = 22k
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Cosmic Clock Circuit

SW 1 SW 4 SW 5 SW 6 SW 7 SW 8

SW 1 - Navigate through menu (active when button pressed)
SW 4 - Increase time/date value (active when button pressed)
SW 5 - Decrease time/date value (active when button pressed)
SW 6 - Enter menu (active when button pressed)
SW 7 - Cycle through seconds ring animation modes (active when button pressed)
SW 8 - Cycle through time display modes (active when button pressed)

LED 60 LED 61

1.5k

+4V PWM

LED 62 LED 63 LED 64 LED 65 LED 66 LED 67

LED 60 - Saturn visible when LED lit LED 61 - Venus visible when LED lit
LED 62 - Jupiter visible when LED lit LED 63 - Uranus visible when LED lit
LED 64 - Mercury visible when LED lit LED 65 - Neptune visible when LED lit
LED 66 - Moon visible when LED lit LED 67 - Mars visible when LED lit

5.1k

+4V

LDR

0

16

1

98

24

32

40

48

56

2 3 4 5 6 7

10 11 12 13 14 15

17 18 19 20 21 22 23

25 26 27 28 29 30 31

1-SEG_DP 1-SEG_A

33 34 35 36 37 38 39

41 42 43 44 45 46 47

49 50 51 52 53 54 55

57 58 59

1-SEG_B 1-SEG_C 1-SEG_D 1-SEG_E 1-SEG_F 1-SEG_G

1-DIG_0

1-DIG_1

1-DIG_2

1-DIG_3

1-DIG_4

1-DIG_5

1-DIG_6

1-DIG_7

GL5528

Yellow seconds ring LEDs

LED numbering corresponds to actual seconds LED

Eg.  LED 0 is the zero seconds LED positioned at the 12 o'clock position of the LED ring
LED 15 is the fifteen seconds LED positioned at the 3 o'clock position of the LED ring

LED
0

LED
15

30
LED

LED
45

Towards top of display

Towards bottom of display

(or equivalent)

White visibility LEDs

LEDs
orientation
(front view)

*

*ambient light very bright < 1k
ambient light very dark > 1M

*SW 0 - Choose pressure or next meteor info (pressure displayed when switch closed)

*SW 0

*Only fitted if BMP180 also fitted

1.5k 1.5k 1.5k 1.5k 1.5k 1.5k 1.5k
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2-DIG_7

2-SEG_A

2-DIG_6
2-DIG_5
2-DIG_4
2-DIG_3
2-DIG_2
2-DIG_1
2-DIG_0

2-SEG_B
2-SEG_C
2-SEG_D
2-SEG_E
2-SEG_F
2-SEG_G

2-SEG_DP

3-DIG_7

3-SEG_A

3-DIG_6
3-DIG_5
3-DIG_4
3-DIG_3
3-DIG_2
3-DIG_1
3-DIG_0

3-SEG_B
3-SEG_C
3-SEG_D
3-SEG_E
3-SEG_F
3-SEG_G

3-SEG_DP

4-DIG_7

4-SEG_A

4-DIG_6
4-DIG_5
4-DIG_4
4-DIG_3
4-DIG_2
4-DIG_1
4-DIG_0

4-SEG_B
4-SEG_C
4-SEG_D
4-SEG_E
4-SEG_F
4-SEG_G

4-SEG_DP
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Cosmic Clock Circuit

A14 B16 C20 D23 E21 F15 G17 DP22

DIG02 DIG111 DIG26 DIG37 DIG43 DIG510 DIG65 DIG78

DIN 1LOAD 12CLK 13

ISET 18DOUT 24

MAX7219

V+ +4V19

GND
GND

4
9

(Sun/Moon rise & set times displays)

CLK
LOAD

VCC
GND
DIN
LOAD
CLK

DOUT

8-DIGIT, 7-SEGMENT
MAX7219 MODULE
(Planet names display)

+4V

LOAD
CLK

1-DOUT

A
B
C
D
E
F
G
DP

CC DIG 1

CC DIG 2

CC DIG 3

CC DIG 4

A

B

C

D

E

F

G

DP

DIG 1 DIG 2 DIG 3 DIG 4

Sun/Moon Rise Times Display - Front View

2-SEG_A
2-SEG_B
2-SEG_C
2-SEG_D
2-SEG_E
2-SEG_F
2-SEG_G

2-SEG_DP

2-DIG_7

2-DIG_6

2-DIG_5

2-DIG_4

A
B
C
D
E
F
G
DP

CC DIG 1

CC DIG 2

CC DIG 3

CC DIG 4

A

B

C

D

E

F

G

DP

DIG 1 DIG 2 DIG 3 DIG 4

Sun/Moon Set Times Display - Front View

2-SEG_A
2-SEG_B
2-SEG_C
2-SEG_D
2-SEG_E
2-SEG_F
2-SEG_G

2-SEG_DP

2-DIG_3

2-DIG_2

2-DIG_1

2-DIG_0

A14 B16 C20 D23 E21 F15 G17 DP22

DIG02 DIG111 DIG26 DIG37 DIG43 DIG510 DIG65 DIG78

DIN 1LOAD 12CLK 13

ISET 18DOUT 24

MAX7219

V+ +4V19

GND
GND

4
9

(Azimuth & Elevation positions displays)

CLK
LOAD

A14 B16 C20 D23 E21 F15 G17 DP22

DIG02 DIG111 DIG26 DIG37 DIG43 DIG510 DIG65 DIG78

DIN 1LOAD 12CLK 13

ISET 18DOUT 24

MAX7219*

V+ +4V19

GND
GND

4
9

(Moon illumination %age & trend displays)

CLK
LOAD

*(Optionally fitted Azimuth/Elevation
top mounted direction indicators)

RSET = 68k

A
B
C
D
E
F
G
DP

CC DIG 1

CC DIG 2

CC DIG 3

CC DIG 4

A

B

C

D

E

F

G

DP

DIG 1 DIG 2 DIG 3 DIG 4

Elevation Display - Front View

3-SEG_A
3-SEG_B
3-SEG_C
3-SEG_D
3-SEG_E
3-SEG_F
3-SEG_G

3-SEG_DP

3-DIG_7

3-DIG_6

3-DIG_5

3-DIG_4

A
B
C
D
E
F
G
DP

CC DIG 1

CC DIG 2

CC DIG 3

CC DIG 4

A

B

C

D

E

F

G

DP

DIG 1 DIG 2 DIG 3 DIG 4

Aziumth Display - Front View

3-SEG_A
3-SEG_B
3-SEG_C
3-SEG_D
3-SEG_E
3-SEG_F
3-SEG_G

3-SEG_DP

3-DIG_3

3-DIG_2

3-DIG_1

3-DIG_0

10u

+

10u

+

10u

+

10u

+

RSET = 27k R SET = 27k R SET = 27k
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Cosmic Clock Circuit

A
B
C
D
E
F
G
DP

CC DIG 1

CC DIG 2

A

B

C

D

E

F

G

DP

DIG 1 DIG 2

Moon illumination percentage Display - Front View

4-SEG_A
4-SEG_B
4-SEG_C
4-SEG_D
4-SEG_E
4-SEG_F
4-SEG_G

4-SEG_DP

4-DIG_3

4-DIG_2

A
B
C
D
E
F
G
DP

CC DIG 1

CC DIG 2

A

B

C

D

E

F

G

DP

DIG 1 DIG 2

Moon illumination trend Display - Front View

4-SEG_A
4-SEG_B
4-SEG_C
4-SEG_D
4-SEG_E
4-SEG_F
4-SEG_G

4-SEG_DP

4-DIG_1

4-DIG_0

4-SEG_DP 4-SEG_A 4-SEG_B 4-SEG_C 4-SEG_D 4-SEG_E 4-SEG_F 4-SEG_G

4-DIG_7

4-DIG_6

330o300o270o240o

210o180o150o120o90o60o30o0o

center

0o
30o

60o

90o

120o

150o
180o210o

240o

270o

300o

330o

Towards back of frame

Towards front of frame

center
LEDs

orientation

4-SEG_DP 4-SEG_A 4-SEG_B 4-SEG_C 4-SEG_D 4-SEG_E 4-SEG_F 4-SEG_G

4-DIG_5

4-DIG_4

90o82o74o65o

57o49o41o33o25o16o8o0o

90o82o
74o

65o

57o

49o

41o

33o

25o

16o

8o

0o

*Optional top mounted elevation indicator using red LEDs

LEDs
orientation

*Optional top mounted azimuth indicator using yellow LEDs

(front view)

(top view)
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PB0/ICP1/CLKO/PCINT0 14

PB1/OC1A/PCINT1 15

PB3/MOSI/OC2A/PCINT3 17PB2/SS/OC1B/PCINT2 16

PD6/AIN0/OC0A/PCINT2212 PD5/T1/OC0B/PCINT2111 PD4/T0/XCK/PCINT206 PD3/INT1/OC2B/PCINT195 PD2/INT0/PCINT184 PD1/TXD/PCINT173 PD0/RXD/PCINT162

PB4/MISO/PCINT4 18

PB5/SCK/PCINT5 19

PB7/TOSC2/XTAL2/PCINT7 10PB6/TOSC1/XTAL1/PCINT6 9

PC6/RESET/PCINT14 1PC5/ADC5/SCL/PCINT13 28PC4/ADC4/SDA/PCINT12 27PC3/ADC3/PCINT11 26PC2/ADC2/PCINT10 25PC1/ADC1/PCINT9 24PC0/ADC0/PCINT8 23

AVCC20 AREF21

PD7/AIN1/PCINT2313

ATMEGA328P
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Cosmic Clock Circuit

16MHz

33p

33p

VCC

GND
GND

7
8

22 GND
GND

28 Pin DIL Package

22k

+4V

+4V
Dot mode
SW 9

SW 10

Binary 1
Binary 2
Binary 4
Binary 8

LED 79
LED 78
LED 77
LED 76
LED 75
LED 74

Fuse settings using
AVRDUDESS v2.14

Low:
High:
Ext:
Lock:

LED 73
LED 72
LED 71
LED 70

LED 69
LED 68

SYNC 1k

1k
1k
1k
1k

LED 68 LED 69

+4V PWM

LED 70 LED 71 LED 72 LED 73 LED 74 LED 75 LED 76 LED 77 LED 78 LED 79

LED
79

LED
78

LED
77

LED
76

LED
75 LED

74

LED
73

LED
72

LED
71

LED
70

LED
69

LED
68

Pink index LEDs Towards top of frame

Towards bottom of frame

LEDs
orientation
(front view)

SW 9 SW 10

SW 9 - Index LEDs auto-cycling animations

SW 10 - Cycle through Index LEDs animation
modes (active when button pressed)

(active when switch closed)

100n

750R 750R 750R 750R 750R 750R 750R 750R 750R 750R 750R 750R

0xFF
0xDE
0xFD
0xFF
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Cosmic Clock Circuit

Location Guide

Visibility LEDs

Optional top mounted elevation indicator

Optional top mounted azimuth indicator

Planet names display

Elevation display

Azimuth display

Moon illumination trend display

Moon illumination percentage display

Sun/Moon rise times display

Time display

Date display

Seconds ring LEDs

Index LEDs

Sun/Moon set times display


