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1. Usage Instructions 

1.1. Powering up the clock 
When power is connected to the clock, it immediately displays a test pattern as part of its startup sequence. 
This pattern consists of a running white LED sequence that starts at the top (12:00) LED and proceeds 
clockwise, individually lighting each LED. The entire sequence lasts only a couple of seconds. 
 
Following the startup sequence, the clock enters its Time Set Mode. In this mode, the hours are set using the 
PREV/NEXT buttons. Pressing the SET button one time allows the minutes to be set in a similar fashion. A 
second press of the SET button exits Time Set Mode and enters the Time Display Mode. For more detail, 
see the section entitled Time Set Mode. 

1.2. Time Display Mode 
In its normal operating mode, the clock displays the current time using the current display selection. The 
display selection is made by pressing the NEXT and PREV buttons. Holding down the NEXT or PREV 
buttons has no effect on the display selection. In most display selections, the hour is represented by a green 
LED, the minute by a blue LED, and the second by a red LED. 
 
From Time Display Mode, it is possible to enter the other modes by pressing and holding the buttons as 
indicated in the following chart. The first button is pressed and held by itself. While the first button is held, 
the second button is also pressed and held. 
 

Display Mode First Button Second Button 
Time Set Mode SET n/a 
Brightness Calibration Mode PREV SET 
Time Calibration Mode NEXT SET 

1.3. Time Set Mode 
Time Set Mode allows the current time to be set for the hour and minute "hands". This mode is entered by 
holding the SET button while in Time Display Mode 
 
When Time Set Mode starts, the clock's display selection temporarily reverts to a basic hour/minute display 
for ease in viewing the current time. From this point, the NEXT and PREV buttons allow the hour to be 
selected. Holding down the NEXT or PREV buttons changes the hour more quickly. Pressing SET allows 
the minute to be selected in a similar fashion. Pressing SET again confirms the time and returns the clock to 
the Time Display Mode. 
 
If no buttons are pressed for approximately 30 seconds, the clock accepts the new time and returns to the 
Time Display Mode. 

1.4. Brightness Calibration Mode 
Brightness Calibration Mode allows the clock's default brightness level to be changed so that the display's 
brightness reacts more quickly to dim ambient lighting or so that the ambient light sensor is ignored 
completely. The mode is entered by pressing the PREV button and, while that button is held, also holding 
down the SET button. When Brightness Calibration Mode starts, the entire display will fade blue, then 
green, and then dim again. During this time, the buttons should be released. 
 



 

 4 

There are nine brightness levels available. They are selected using the PREV and NEXT buttons to low and 
raise the brightness level, respectively. The first eight levels dictate how quickly the display will dim and 
the ambient light levels decrease, as determined by the clock's ambient light sensor. The 9th (maximum) 
level ignores the light sensor and sets the clock's brightness to its maximum level. This maximum level is 
distinguished from the others by lighting all the LEDs on the clock when it is selected. 
 
Brightness Calibration Mode is exited by pressing the SET mode. If no buttons are pressed for 
approximately 30 seconds, the clock accepts the new brightness value and returns to Time Display Mode 
automatically. 

1.5. Time Calibration Mode 
Time Calibration Mode allows the clock's speed to be adjusted. This is different from setting the current 
time; it determines how fast the clock itself runs. If the clock is found to lose or gain time (e.g., if the clock 
gains a minute every day), this mode allows the clock to be calibrated to its correct value. When properly 
calibrated, the clock should drift by less than 3 seconds per month. Even without calibration, the clock's 
accuracy should be fine for most uses. 
 
The mode is entered by pressing the NEXT button and, while that button is held, also holding down the SET 
button. When the Time Calibration Mode starts, a red LED chase pattern is displayed. During this time, the 
buttons should be released. 
 
Time is calibrated using the NEXT and PREV buttons. Pressing either button adjusts the calibration by a 
single step, while holding either buttons adjusts the calibration more quickly. Pressing SET exits the Time 
Calibration Mode. 
 
By default, the calibration step is zero. Both the green and blue LEDs are at the top (12:00) location, 
appearing together as a cyan color, and the sign indicator (the LEDs to the left) are white, indicating the 
value is neither negative nor positive. 
 
When the value is advanced, the blue LED advances for each step, indicating the one's place, and the green 
LED advances for each ten steps, indicating the ten's place. The sign indicator turns blue to indicate a 
positive value. 
 
When the value is decremented, the blue and green LEDs act similarly. If the value is decremented below 
zero, the sign indicator turns red to indicate a negative value. For example, a green LED on the 2nd position 
and a blue LED on the 0th (12:00) position would indicate a total value of 20. If the sign indicator were red, 
this would indicate the total value was -20. 
 
Each step adjusts the clock's speed by 4 pulses per minute, or approximately a second per 6 days. The 
adjustment range is selectable from -128 steps up to 127 steps. 
 
If no buttons are pressed for approximately 30 seconds, the clock disregards the selected calibration value 
and returns to Time Display Mode automatically. 
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2. Assembly Instructions 

2.1. Kit Contents 
The kit includes the following: 
 Large Bag (clear) 

 60  LEDs* 
 62  0.1uF capacitors* 
 6"  Solid-core wire 

 Small Bag (clear) 
 3  Push buttons 
 3  10k resistors* 

 Static Bag (silver) 
 1  Microcontroller 
 1  32.768 kHz crystal 
 1  Voltage regulator 
 1  Optical sensor 
 3  22pF capacitors* 

 Other 
 6  Printed Circuit Board (PCB) arc segments 

 Additional Part Required (self-supplied) 
 5 Volt Power Supply, 1A output (can be an old mobile phone charger) 
 

* NOTE: Extra components may have been included. They are not needed for assembly, but are provided in 
case components are lost or damaged during assembly. 

 
Equipment required 

 Solder Gun 
 Flux 
 Solder 
 Razor blade or wire strippers 
 Wire snips or cutters 
 Multimeter to measure polarity in stripped power source wires 
 Hot glue gun to secure your power supply wires to the clock 
 
 

PLEASE NOTE: If you received a kit with missing or damaged components, please contact me via Kickstarter. 
I will quickly replace missing pieces you should have received. If you have broken something during 
installation, please contact me about purchasing replacement pieces. This will be limited to inventory on-hand. 
In the event I no longer have stock available, I will provide you with the component types and potential 
replacement vendors online.
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2.2. PCB Arc Segment Layout Reference 
PCB Obverse (Front/LED side of board) 

 
PCB Reverse (Rear side of board) 

 
Image Key: 

A. GND, DATA, and +3V3 (Ground, data, and 
power connections between boards) § 2.3.5 

B. 4-prong section for LED mounting § 2.3.10 
C. Indicator for LED orientation § 2.3.11 
D. Solder mount location for 0.1uF capacitors § 

2.3.13 
E. Microcontroller location for master segment § 

2.3.14  
F. Location for light sensor § 2.3.15 
G. Location for 10k resistors § 2.3.18 

H. Location for 22pF capacitors § 2.3.19 
I. Location for 32.768 kHz clock crystal § 2.3.20 
J. Location of buttons  § 2.3.21 
K. PIC (Microcontroller) bypass location § 2.3.22 
L. Voltage Regulator location and 3 solder 

contacts § 2.3.24 
M. Solder mount location for 0.1uF capacitors § 

2.3.24 
N. Power supply cord solder location § 2.3.26
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2.3. Step-by-step Instructions 
2.3.1. Start by taking an inventory of the components. Make sure you have everything described in the 

Kit Contents section. 

 

 
2.3.2. Take the 6 PCB segments and assemble them in a circle, face up. 

 
2.3.3. Using painting tape or other tape that is easily removed without leaving a residue, connect the 

edges of the PCBs together. This will make it easier to move and solder together the PCBs in future 
steps. 
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2.3.4. Set aside the PCBs and, over a safe cutting surface, strip the insulation from the solid-core wire. 

While several methods will work for this step, I have had success using a straight razor on a cutting 
board and gently slicing away one side of the insulation. 

 
2.3.5. With the insulation removed, cut the wire into 18 small pieces, each approximately 1/4" long. 

This will serve as additional support for the soldered connections to provide a stronger, more rigid 
connection between your PCB sections. 
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2.3.6. Flip the taped PCBs face-down. 
 

 

 
2.3.7. Each PCB has three connection points to the neighboring PCB labeled +3V3, DATA, and GND. On 

each connection, place a 1/4" wire segment and solder it in place on both PCBs. 

 
2.3.8. Repeat this process until all connection points have been joined with solder and wire. 
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2.3.9. Remove the tape from the face of the PCB ring. The ring should stay together of its own accord. 

 
2.3.10. Flip the PCB ring face-up and identify the LED solder pads on the outside of the ring. 

 
2.3.11. Each LED has four pins that will be soldered to its pads (red circles). Take careful note that one 

corner of each LED has a special marking. This marking is used for orienting the LED correctly on 
the PCBs. The marked corner of the LED must align with the marked corner of the silkscreen on 
the PCB (blue circle). 
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2.3.12. Solder each of the 60 LEDs to their locations on the PCB. 

 
2.3.13. Beneath each LED, solder a 0.1uF capacitor. The picture above depicts the capacitors partially 

installed. 

 
2.3.14. Flip the ring face-down and select one of the six segments on which to solder the 

microcontroller. This segment will be known as the master segment. The remaining five segments 
will be referred to as slave segments. When soldering the microcontroller chip, make sure the "dot" 
(the indentation) on the top or corner of the chip aligns to the curved segment of the silkscreen 
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(white printing). In the picture above, the dot is on the top of the chip (i.e. facing outwards from the 
ring). 

 
2.3.15. Install the optical sensor on face of the master segment. The component leads should protrude 

through the back of the segment to where the optical sensor symbol is. 

 
2.3.16. On the back of the master segment, solder the leads of the optical sensor in place. 
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2.3.17. Clip the leads of the optical sensor where they meet the solder joint. 

 
2.3.18. Solder two 10k resistors to their respective pads on the master segment. These pads are 

identified by the silkscreen label "10k" and are located just below the light sensor and just above 
the microcontroller. The resistors can be distinguished from the capacitors because they are black 
on one side and read "103" in extremely tiny writing. They are found in the small clear bag with 
the buttons. 
 

 
2.3.19. Solder two 22pF capacitors to their respective pads on the master segment. These pads are 

identified by the silkscreen label "22pF" and are located to the left of the microcontroller. The 
capacitors are found in the anti-static (grey) bag with the microcontroller. They are used in 
oscillating the crystal during the clock's operation. 
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2.3.20. Locate the 32.768 kHz crystal. Using tweezers to hold the leads where they meet the crystal's 

body, bend the leads at a 90-degree angle, being careful not to pull the leads from the crystal's case. 
Pulling the leads or bending them directly without tweezers protecting the body may cause 
cracks in the glass hermetic seal of the crystal which may cause component failure. With the 
leads bent, place them into the crystal's through-holes on the master segment between the 22pF 
capacitors and aside the microcontroller. Solder them in place on the front face of the ring and clip 
the leads. (This is similar to the installation of the optical sensor, but on the back of the ring rather 
than the front.) 

 
2.3.21. Solder the three buttons on the master segment to the locations labeled NEXT, PREV, and SET. 
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2.3.22. On each of the five slave segments, locate the pads labeled PIC bypass near the right edge of the 

segment. Place enough solder on these pads to bridge the pads together. This enables the data 
signal to proceed through the segments without the need of additional microcontrollers. (The type 
of microcontroller installed is called a PIC.) Do not bridge the bypass of the master segment, as 
this segment already has the PIC microcontroller installed. 
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2.3.23. Select a segment to house the voltage regulator. This can be either the master segment or any of 

the slave segments. It is generally preferable to choose a segment opposite the master segment 
because the master segment lies near the top of the clock (12:00, by virtue of having the 
microcontroller installed on it) while the power cord is likely to be draped below the clock when in 
use. The picture above illustrates this placement . 

 
2.3.24. Solder the voltage regulator into place. On either side of the voltage regulator, solder a 0.1uF 

capacitor. NOTE: These are the same capacitors you used under each of the LEDs and are found in 
the long ribbon of capacitors in the bag with the LEDs. 
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2.3.25. Most power supplies have a connector at the end of their cords, like the one shown above. With 

the power supply unplugged, cut the connector off of the cord and separate the two wires for a 
couples inches from the end of the cord. Strip the insulation from the end of the wires. 
REMINDER: The clock supports a power supply that delivers between 4 volts and 6 volts, 
optimally with 1 amp of current. This can often be found in the form of an old mobile phone 
charger. If you do not have an unused power supply that fits the description, searching eBay or 
other supplier for wall power adapter 5v 1a (and sorting by cost) will generally yield an option for 
less than $2.50, including shipping.  

 
2.3.26. Locate the power inputs above the voltage regulator, labeled 4V to 6V and GND. Use a multimeter 

to determine which wire of the power supply is voltage and which is ground with the power supply 
is plugged in. When the multimeter's red probe is on the voltage wire and the black probe is on the 
ground wire, the multimeter display will read close to 5 volts. If they are reversed, the display will 
be close to -5 volts. Unplug the power supply and solder the power supply's wires into the inputs 
above the voltage regulator. After soldering, it may be helpful to glue the wires into place with a 
hot glue gun to prevent them from moving about or being yanked out. 
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2.4. Troubleshooting 
 

Q) During the startup sequence and operation, not all of the LEDs are working. 
 
A) This is often the result of an LED not making full contact with the PCB on all four pins. Starting as 
the 12:00 position and working clockwise, determine which LED is the first to malfunction (e.g., not 
light up or light sporadically). Confirm that all four pins are making good connected with their pads on 
this LED and on the previous (counterclockwise) LED. It may be necessary to reflow the solder on all 
four pins. In cases where the LED is askew, it may be necessary to completely remove the LED and 
reinstall it. 
 
Q) I seem to be missing a part – can I contact you for a replacement? 
 
A) While I personally packed each packet and I included additional parts, just in case, if you are missing 
components, please contact me via Kickstarter. I will quickly replace missing pieces you should have 
received.  
 
Q) I messed up soldering some part of the clock – can I contact you for a replacement part? 
 
A) If you have broken something during installation, please contact me about purchasing replacement or 
additional pieces. This will be limited to inventory on-hand and you will be responsible for both cost and 
shipping of replacement parts. In the event I no longer have stock available, I will provide you with the 
component types and potential replacement vendors online. 
 
Q) It just doesn’t work. I thought I did everything right, but I just can’t figure it out. Can you help? 
 
A) I am happy to spend some time helping you triage your clock – I want everyone to enjoy this project 
and your investment. However, the amount personal coaching, training, and troubleshooting I can 
provide for each backer is limited. This project was proposed as a “do-it-yourself” electronics project. I 
encourage backers to seek guidance from qualified individuals in the kit assembly and clock 
troubleshooting. 
 
 

 
 
 


