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Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01
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13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

 13  14  15

 16  17  18

 19  20 21

22

Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 01  02  03

 04  05  06

 07  08  09

 10  11  12



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 01  02  03

 04  05  06

 07  08  09

 10  11  12



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 12 11 10

 09 08 07

 06 05 04

 03 02

 01



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 12 11 10

 09 08 07

 06 05 04

 03

 02
 01



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 12 11 10

 09 08 07

 06 05 04

 03

 02 01



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

VIN

BTN
GND

DATA IN
DATA OUT

 12 11 10

 09 08 07

 06 05

 04
 03 02 01



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 12 11 10

 09 08 07

 06 04

 03 02 01

 05

VIN

BTN
GND

DATA IN
DATA OUT



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 12 11 10

 09 08 07

 05 04

 03 02 01

 06



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 12 11 10

 09 08

 06 05 04

 03 02 01

 07



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 12 11 10

 09 07

 06 05 04

 03 02 01

 08



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 12 11 10

 08 07

 06 05 04

 03 02 01

 09



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 12 11

 09 08 07

 06 05 04

 03 02 01

 10



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 12 10

 09 08 07

 06 05 04

 03 02 01

 11



Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 10

 09 08 07

 06 05 04

 03 02 01

 11

 12



 14  15

 16  17  18

 19  20 21

22

 13

Hardware and Tools
Qty.01
Qty.01
Qty.01
Qty.01
Qty.01
Qty.10

13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01



 13  15

 16  17  18

 19  20 21

22

14

Hardware and Tools
Qty.01
Qty.01
Qty.01
Qty.01
Qty.01
Qty.10

13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01



 13  14

 16  17  18

 19  20 21

22

 15

Hardware and Tools
Qty.01
Qty.01
Qty.01
Qty.01
Qty.01
Qty.10

13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01



 13  14  15

 17  18

 19  20 21

22

 16

Hardware and Tools
Qty.01
Qty.01
Qty.01
Qty.01
Qty.01
Qty.10

13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01



 13  14  15

 16  18

 19  20 21

22

17

Hardware and Tools
Qty.01
Qty.01
Qty.01
Qty.01
Qty.01
Qty.10

13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01



 13  14  15

 16  17

 19  20 21

22

18

Hardware and Tools
Qty.01
Qty.01
Qty.01
Qty.01
Qty.01
Qty.10

13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01



 13  14  15

 16  17  18

 20 21

22

 19

Hardware and Tools
Qty.01
Qty.01
Qty.01
Qty.01
Qty.01
Qty.10

13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01



 13  14  15

 16  17  18

 19 21

22

20

Hardware and Tools
Qty.01
Qty.01
Qty.01
Qty.01
Qty.01
Qty.10

13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01



 13  14  15

 16  17  18

 19

22

20


21

Hardware and Tools
Qty.01
Qty.01
Qty.01
Qty.01
Qty.01
Qty.10

13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01



 13  14  15

 16  17  18

 19 20
 21

22

Hardware and Tools
Qty.01
Qty.01
Qty.01
Qty.01
Qty.01
Qty.10

13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01



Hardware and Tools
Qty.01
Qty.01
Qty.01
Qty.01
Qty.01
Qty.10

13. Breadboard
14. Wire Cutter & Stripper
15. Arduino USB Cable
16. Hookup Wire Roll
17. M-M Jumper Wire Assortment

Qty .10
18. M2 5mm Philips Head Screw

Qty20. Battery Module Plate .01

19. M2 Threaded Insert

Qty21. Multimeter .01
22. Tiny Screwdriver Qty.01

 13  14  15

 16  17  18

 19  20 21

22

Electronic Components
01. Arduino Nano Microcontroller
02. DFPlayer MP3 
03. Speaker
04. WS2821B LEDs
05. Tactile Buttons
06. SD MemoryCard
07. 1k Ohm Resistor

Qty.01
Qty.01
Qty.01
Qty.04
Qty.04
Qty.01
Qty.01

08. On/Off Switch Qty 01

09. Li-ion Battery Charger Qty 01

10. Li-ion Battery Qty 01

11. 2.54mm Power/Switch Cable Qty 02

12. 1.25mm Speaker Cable Qty 01

 01  02  03

 04  05  06

 07  08  09

 10  11  12





2.0 0b



What’s the process?

Basic Skills (simple shapes)


3D Rules
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Warmup!
arcs, lines, circles, ellipse 



What’s the process?

Basic Skills (simple shapes)


3D Rules


Practice 



1.  what is your name?


2.  please draw a 2-point 
perspective cube, using your 
markers!

A quiz!



Horizon

The cylinder

ellipse minor axis 

inline with cylinder 


center axis



in space!Cylinders



Cylinder on a block



Products are basic shapes!



Start with existing thingsProducts of basic shapes



Let’s do that!



Let’s do it!  Again!



and again. From your mind!
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(aka using a marker)Getting Shady















Keep a wet edge


Keep marker 
moving


Overlap strokes


Constant speed

Using a marker



Light and shade



Light and shade

Choose a light direction


1-2-3 method


30%, 50%, 70% gray


Start with lightest 



Let’s practice!
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