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Instructions for Table Top Christmas Ornament Software Version 1.8:

The table top ornament has been designed with a DFRobot Beetle Controller Board
(https://www.dfrobot.com/product-1075.html) as the control element. The Beetle Board
is compatible with the Arduino Leonardo - ATmega32U4 design. The ornament
includes three 12mm CZ gemstones, backed by three 5mm white display LEDS.

If the ornament USB Type-A connector is attached to a personal computer USB port,
the Arduino development tools can be used to modify and update the software installed
in the ornament Beetle board. Otherwise, the ornament can be powered up with a
standard USB Type-A power adapter.

Ornament LED Operation:

1. When the ornament USB connector is powered up, the LEDS will blink the Version
and Revision of the software installed in the Beetle. The initial version and
revision is 1.8, so one long blink, a pause, and eight short blinks.

2. The bottom section of the ornament is attached to an internal potentiometer, with a
#6-32 set screw, that allows turning the bottom a total of 300 degrees. So slightly
less than one full turn. The position of the bottom section determines how the
LEDS operate. Please don’t attempt to turn the bottom past the pot limits.

3. The ornament is originally set up to operate in five different LED modes.

1. When the bottom is turned fully counter clockwise, the LEDS are OFF and the
ornament is set to simultaneous fade mode. The operating fade mode is only
changed when the LEDS turn off. If the bottom is turned to the LED dim
steady light mode, the LED fade mode doesn’t change.

2. Turning slightly clockwise from the full counter clockwise position, will light the
LEDS in there dimmest steady light mode.

3. Turning further clockwise will cause the LEDS to fade in and out at the same
time. Continuing to turn clockwise will shift from fastest fade time, about 6
seconds per cycle, to the slowest fade time, about 12 seconds per cycle.

4. At the upper clockwise range, just before the LEDS turn off again, the LEDS
will light at their brightest steady light mode.

5. At the extreme clockwise point, when the LEDS turn off, the ornament is set
to fade the LEDS at different rates.

6. As the bottom section is turned counter clockwise, the LEDS will first light at
their brightest in a steady light mode. As the bottom is rotated further in the
counter clockwise direction, the LEDS will again shift from the 12 second per
cycle slowest mode, to the 6 second per cycle fastest mode.
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7. The LED steady dim mode and the LED steady bright mode, can be used to
determine where the LEDS will turn off, and switch from one fade mode to the
other.

Table Top Ornament Stand and Cable Replacement:

The ornament stand is in three parts, the base and two riser halves. The risers are
connected together with three pairs of 1/4” magnets. If the four #8 screws are
removed from the base, the risers can be separated. This allows the USB-Micro cable
to be replaced with a longer cable if preferred.

To change the cable will require the the front of the ornament top be separated to allow
the USB-Micro cable to be disconnected from the Beetle controller. The easiest way to
“split” the top is to use a plastic shim, like a guitar pick. Insert the shim at the very top
of the ornament where the USB cable is located. As the shim is inserted, the front will
separate to allow the cable to be, carefully disconnected, and a new cable installed.

The images below the disassembled stand, and the ornament with the top face
removed, showing the USB-Micro cable and it's connection to the DFRobot Beetle.
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Instructions for Table Top Christmas Ornament Software Version 2.1:

The table top ornament has been designed with a DFRobot Beetle Controller Board
(https://lwww.dfrobot.com/product-1075.html) as the control element. The Beetle Board
is compatible with the Arduino Leonardo - ATmega32U4 design. The ornament
includes four 12mm CZ gemstones, backed by 5mm white display LEDS.

If the ornament USB Type-A connector is attached to a personal computer USB port,
the Arduino development tools can be used to modify and update the software installed
in the ornament Beetle board. Otherwise, the ornament can be powered up with a
standard USB Type-A power adapter.

Ornament LED Operation:

When the ornament USB connector is powered up, the LEDS will blink the Version and
Revision of the software installed in the Beetle. The initial version and revision is 2.1,
so two long blinks, a pause, and one short blink.

The bottom section of the ornament is attached to an internal potentiometer, with a
1/16” hex head #6-32 set screw. This allows turning the bottom a total of 300 degrees,
so slightly less than one full turn. The position of the bottom section determines how
the LEDS operate. Please don’t attempt to turn the bottom past the pot limits.

The ornament is originally set up to operate in five different LED modes. When the
bottom is turned fully counter clockwise, the LEDS are turned OFF.

Turning the bottom slightly clockwise from the full counter clockwise position, will allow
the LEDS to start displaying a “Blink Code”. The code currently supports five blink
codes, from one to five blinks, with a one second pause between blink code sets.
Once the desired blink mode is displayed, the user has one second to advance the
bottom slightly more to have the ornament run in that mode.

Blink Codes for LED Modes:

1. Steady Light : The LEDS will light without fading. As the bottom is turned further
clockwise, the brightness of the LEDS will increase.

2. Simultaneous Fade Slow : All LEDS will fade at the same time, with a 7 second
minimum cycle, to a 24 second maximum cycle. Turning the bottom fully
clockwise will set the fade mode to the maximum cycle time.

3. Simultaneous Fade Fast : The same function as Mode 2, but in this mode the
minimum cycle time is 4 seconds, and the maximum cycle time is 12 seconds.
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4. Different Rate Fade Slow : The LEDS are set to fade at different speeds, with the
Lavender LED fading the slowest. The cycle time for the Lavender LED is settoa 7
second minimum cycle time, to a 24 second maximum cycle time. Turning the
bottom fully clockwise will set the fade mode to the maximum cycle time.:

5. Different Rate Fade Fast : 4 to 12 : The same function as Mode 4, but in this mode
the minimum cycle time is set to 4 seconds, and the maximum cycle time is set to
12 seconds.

Turn Ornament Bottom
Ve to Select LED Mode

Table Top Ornament Stand and Cable Replacement:

The ornament stand is in three parts, the base and two riser halves. The risers are
connected together with three pairs of 1/4” magnets. If the four #8 screws are removed
from the base, the risers can be separated. This allows the USB-Micro cable to be
replaced with a different cable if preferred. Or this allows the ornament to be placed in a
different stand, or hung from a sturdy tree branch.

To change the cable will require the the front of the ornament top be separated to allow
the USB-Micro cable to be disconnected from the Beetle controller. The ornament front
and back are connected together with four small magnets. The easiest way to “split” the
top is to use a plastic shim, like a guitar pick. Insert the shim at the very top of the
ornament where the USB cable is located. As the shim is inserted, the front will
separate to allow the cable to be, carefully disconnected, and a new cable installed.
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DF Robot’s Beetle Pin Assignments:
PIN NAME

D9
D10
D11

D3/SCL
D2/SDA
DO/RX
D1/TX

A2

A1

AO

Scale: 4 to 1

PIN FUNCTIONS

PB5 :
PB6 :
PB7 :
PDO :
. (SDA/INT1)

PD1

PD2 :
PD3 :
PF5 :
PF6 :
PF7 :

(ADC12 / OC1A / #OC4B / PCINT5 )
(ADC13/OC1B / OC4B / PCINT6 )
(#RTS / OCOA/ OC1C / PCINT?)
(OCOB / SCL/ INTO)

(RXD1/AIN1/INT2)
(TXD1/INT3)
(ADC5 / TMS )
(ADC6 / TDO )
(ADC7 /TDI)
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List of Parts for Christmas Ornament:
1. Bloodwood (Satine) 2” x 2" x 12” Spindle Blank Cut 0.85” Length : Exotic Woods USA : SAT-016 or PSI #\WX06-3 : 2 Each
Purpleheart 3” x 3” x 12” Spindle Blank Cut 1.125” Length : Exotic Woods USA : PH-004 : 1 Each
Redheart 1.5” x 1.5” x 12” Spindle Blank Cut 3” Length : Exotic Woods USA : RH-001 or PSI #WX016-2 : 2 Each
DFRobot Beetle ATMEGA32U4 Eval Board : DigiKey Electronics : DFR0282 : 1 Each
250Q) Single Turn Potentiometer : DigiKey Electronics : PC16SH-101P06-251A2020-TA : 1 Each
47Q 5% 1/8W Axial Resistor : DigiKey Electronics : OJ4705E-R52 : 4 Each
56Q 5% 1/8W Axial Resistor : DigiKey Electronics : OJ5605E-R52 : 4 Each
7mm Brass Pen Tube 0.270” OD x 0.240” ID Cut to 0.340” Length : Penn State Industries : 4 Each
White Diffused T-1 3/4 (5mm) Through Hole LEDS : DigiKey Electronics : QBL8IW60D-NW or Mouser Electronics BL-BZX3V4V-1-B02 : 4 Each
10. CZ Gemstone 12mm Round Faceted Lavender : Stuller : CZ-SYN:60267:G : 1 Each
11. CZ Gemstone 12mm Round Faceted Pink : Stuller : CZ-SYN:48315:G : 1 Each
12. CZ Gemstone 12mm Round Faceted Yellow : Stuller : CZ-SYN:280546:G : 1 Each
13. CZ Gemstone 12mm Round Faceted White : Stuller : CZ-SYN:12727:G : 1 Each
14. Neodymium Cylinder Magnets 1/8” x 1/8” : K&J Magnetics : D22-N52 : 4 Each
15. Neodymium Cylinder Magnets 1/8” x 1/4” : K&J Magnetics : D24-N52 : 4 Each
16. Neodymium Cylinder Magnets 3/16” x 1/4” . K&J Magnetics : D34-N52 : 6 Each
17. Neodymium Cylinder Magnets 3/16” x 3/8” : K&J Magnetics : D36-N52 : 6 Each
18. K&R Plastics Black Styrene Sheet 12" x 12” x 30mil Ring 1.1" ID x 1.45" OD x 1 & 1.578” ID x 2.0 OD x 2 : Amazon : 1 Each
19. Aioneus USB Type-A Male to USB-Micro Male 6’ Cable : Amazon : 1 Each
20. #6-32 x 3/8” 304 Stainless Steel Set Screw : Amazon : 1 Each

©NO O ®DN

©

List of Parts for Desk-Top Stand:
1. Hard White Maple (or Birch) Lumber 1" x 77 x 12" : Wood Workers Source (MacBeath Hardwood) : 1 Each
Varathane Classic Penetrating Wood Stain : Sedona Red
Watco Wipe-On Poly Water Based Finish : Clear Gloss
Neodymium Cylinder Magnets 1/4” x 1/4” : K&J Magnetics : D44-N52 : 3 Each
Neodymium Cylinder Magnets 1/4” x 3/8” : K&J Magnetics : D46-N52 : 3 Each
#8 x 1 in. Interior Flat Head Wood Screws : 4 Each

o0k 0N
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: Colette
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0.067” = Colette Height
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12mm CZ 0.175” = Pavilion Height
Installation

Alignment Tool

w

Parts and assembled LED cartridges with 7mm brass pen tubes, a 47Q and 56Q 1/8W Tool Size
resistors, and white LEDS epoxied in place. A total of four cartridges were assembled for 0-1232’(’)’P|l_?me;ter
: eig

the Lavender, Pink, Yellow, and White 12mm Round Faceted Cubic Zirconia gemstones.

0.24” |¢0.58';|+ 0.64" >
L X
0'128"@0'44" https://www.amazon.com/gp/product/BOCHNXFZ8C/ref=ppx_yo_dt_b_search_asin_title?ie=UTF8&th=1
Acceptable A
USB-Micro Male

Connector Heads

0.24” Thick
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G- 0.355" [« »|0.315" A: GND

Ralph Gibson November 26, 2024 Page 11 of

11



