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INFORMATION PROVIDED IN THIS BROCHURE. LIABILITY CLAIMS REGARDING DAMAGE CAUSED BY THE USE OF ANY INFORMATION PROVIDED,
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TECHNICAL NOTE:

EXPERIMENTS THAT UTILIZE THE EXTERNAL D0 (Rx) AND D1 (Tx) PINS THROUGH THE

4-PIN CONNECTOR "EXTERN 2" REQUIRE THE CONNECTED WIRES TO BE TEMPORARILY

DISCONNECTED DURING CODE UPLOAD, SINCE THESE PINS ARE USED BY THE 

HARDWARE SERIAL INTERFACE FOR PROGRAMMING.

G
N

D

5
V

R
X

 (
D

0
)

T
X

 (
D

1
)

EXTERN 2



06-MAR-2026A4

A

AR-14

Udo's Worksheet
(c

) 
U

d
o
 E

lg
e
r

udo@elgers.com

R
E

T
R

O
 C

IR
C

U
IT

S

ue_AR_14_Fd_Cube_00_03.pdf WWW.RETRO-CIRCUITS.COM

003

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-14  -  EXPERIMENTS WITH FUNDUINO CUBE DEVELOPMENT BOARD

ue-ERT20260306-05

STEM

FUNDUINO CUBE - ARDUINO NANO DEVELOPMENT BOARD

27. ELV PROTOTYPE ADAPTER: 2 PB LOGIC GATE SIMULATION031 7

28. KEYES: LED MATRIX  ( 8 x 16 )032 10

29. 8 x 8 LED MATRIX 1088AS033 14

30. 4 x 8 x 8 LED MATRIX 1088AS034 14

31. 8 x 7-SEGMENT DISPLAY HW-179035 10

DESIGNATIONSHEET EXP.

EXPERIMENTS WITH ADDITIONAL EXTERNAL COMPONENTS CONT.

32. LCD DISPLAY 2 x 16 CHARACTERS - 1602 I2C MODULE036 13

33. ELV PROTOTYPE ADAPTER 7-SEGMENT DISPLAY WITH CD4543037 1

34. ELV PROTOTYPE ADAPTER INCREMENTAL ROTARY ENCODER038 2

039 2

36. AEAK INCREMENTAL ROTARY ENCODER040 2

37. DUAL AXIS X Y ANALOG JOY STICK KY-023041 2

38. TEMPERATURE MEASUREMENT WITH (10k at 25°C) NTC KY-023042 2

39. TEMPERATURE MEASUREMENT WITH LM35 ANALOG SENSOR043 2

40. TEMPERATURE MEASUREMENT WITH TMP36 ANALOG SENSOR044 2

41. TEMPERATURE MEASUREMENT WITH 18B20 DIGITAL SENSOR045 2

35. INCREMENTAL ROTARY ENCODER  KY-040

42. MAGNETIC FIELD REED SENSOR KY-021046 2

43. MAGNETIC HALL-EFFECT DIGITAL SENSOR KY-003 / A3144047 2

44. MAGNETIC HALL-EFFECT LINEAR ANALOG SENSOR KY-035 / A49E048 2

45. CJMCU-103  0-333° ROTATING ANGLE SENSOR 049 2

46. MAGNETOMETER GY-271 (QMC5883L) COMPASS050 6

47. TEMPERATURE & BAROMETRIC PRESSURE SENSOR GY-68 / BMP180051 2

48. TEMPERATURE & HUMIDITY SENSOR GY-21052 1

49. TEMP., BAR. AIR PRESS. & ALTITUDE SENSOR HW-611 / BMP280053 2

50. ENVIRONMENT LIGHT SENSOR GY-301 / BH1750054 1

51. FD9-16 FORCE SENSOR  0 - 2 kg055 2

52. CAPACITIVE TOUCH SENSOR TTP223B056 2

53. 16 CHANNEL CAPACITIVE TOUCH SENSOR TTP229057 1

54. VARIOUS H-TRIGGER & L-TRIGGER RELAY TOGGLE SWITCHES058 2

55. CW & CCW MOTOR CONTROL WITH SOFTWARE PWM AT A1 & A2059 1

DESIGNATION

  BOARD LAYOUT

SHEET

004

EXP.

  1. LED1, LED2, LED3 005 27

  2. PUSH BUTTON WITH PULL DOWN RESISTOR006 8

  3. PIR SENSOR  ( PASSIVE INFRARED MOTION SENSOR )007 4

  4. PASSIVE BUZZER  (SPEAKER )008 19

  5. ULTRASONIC SENSOR HC-SR04009 4

  6. 12 PIXEL RING MODULE WITH WS2812B 010 65

  7. MICRO SERVO011 7

  8. IR REMOTE CONTROL WITH VS1838B SENSOR012 4

  9. LIGHT DEPENDENT RESISTOR, LDR   ( VOLTAGE DIVIDER )013 11

10. POTENTIOMETER  ( VOLTAGE DIVIDER )014 14

11. OLED DISPLAY  128 x 64015 24

12. ACCELEROMETER & GYROSCOPE  MPU6050016 6

13. TEMPERATURE & HUMIDITY SENSOR  DHT11017 6

EXPERIMENTS WITH ON-BOARD COMPONENTS

24. ELV PROTOTYPE ADAPTER: WS2812B PIXEL028 13

25. ELV PROTOTYPE ADAPTER: POTENTIOMETER & VOLTMERTER029 1

26. ELV PROTOTYPE ADAPTER: 2 PB COUNTER SIMULATION030 7

14. PARALLEL LED PATTERN DRIVER018 9

15. PUSH BUTTON WITH PULL-UP RESISTOR AT D0 + D1019 1

16. PUSH BUTTON WITH PULL-UP ENABLED AT D0 + D1020 1

17. PUSH BUTTON WITH PULL-UP RESISTOR AT A1 + A2021 1

18. PUSH BUTTON WITH PULL-UP ENABLED AT A1 + A2022 2

19. GREEN LED (SINK)  -  RED LED (SOURCE)023 2

20. COMMON ANODE RGB_LED024 13

21. COMMON CATHODE RGB_LED025 13

22. WS2812B PIXEL RGB_LED026 13

23. ELV PROTOTYPE ADAPTER: COMMON ANODE RGB_LED  027 13

DESIGNATIONSHEET EXP.

EXPERIMENTS WITH ADDITIONAL EXTERNAL COMPONENTS

...NOTE:  THE CORRESPONDING SOURCE CODE IS AVAILABLE FOR EACH EXP.
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I/O INTERCONNECTIONS

STEM

A  0   =   N/C

A  1   =   (D15)  EXTERN 3

A  4   =   (SDA) OLED, GYRO, EXTERN 1 

A  5   =   (SCL)  OLED, GYRO, EXTERN 1

A  6   =   POTENTIOMETER  (VOLTAGE DIVIDER)

A  7   =   LDR  (LIGHT DEPENDENT RESISTOR)

D  2   =   IR RECEIVER TL1838 B

D  3   =   SERVO

D  4   =   WS2812 PIXEL RING (12 PIXEL)

D  5   =   ULTRA SONIC ECHO

D  6   =   ULTRA SONIC TRIGGER

D  7   =   PASSIVE BUZZER (SPEAKER)

D  8   =   PIR

D  9   =   PUSH BUTTON (NO)

D10   =   LED3  -  GRÜN

D11   =   LED2  -  YELLOW

D12   =   LED1  -  RED

D13   =   ON-BOARD LED

A  2   =   (D16)  EXTERN 3

A  3   =   (D17)  DHT11 TEMPERATURE / HUMIDITY

D  1   =   TX  EXTERN 2

D  0   =   RX  EXTERN 2
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27 EXPERIMENTS WITH LED 1, LED 2 & LED 3 

STEM

Folder:  ue_AR_14_Fd_Cube_01_ 00...

...01_ 01: Led1 Flasher (red 1 Hz)      -  delay()

SOURCE CODE GENERATED WITH AI ASSISTANCE

...01_ 02: Led2 Flasher (yellow 1 Hz)  -  delay()

...01_ 03: Led3 Flasher (green 1 Hz)  -  delay()

...01_ 04: Non-Blocking Led1 Flasher (red 1 Hz)      -  millis()

...01_ 05: Non-Blocking Led2 Flasher (yellow 1 Hz)  -  millis()

...01_ 06: Non-Blocking Led3 Flasher (green 1 Hz)   -  millis()

...01_ 07: Led1, Led2, Led3 Flasher (red, yellow, green 1 Hz)  -  delay()

...01_ 08: Led1, Led2, Led3 Chaser  -  delay()

...01_ 09: Non-Blocking Led1, Led2, Led3 Chaser  -  millis()

...01_ 10: 3 Led comulative forward & reverse  -  delay()

...01_ 11: Led1 Flasher (red 1/2 Hz)  -  delay()

...01_ 12: Led1 Flasher (red 5 Hz)  -  delay()

...01_ 13: Led1 Needle Flasher (red 1 Hz)  -  delay()

...01_ 14: Led2 Offshore Obstruction Warning Light Flasher

...01_ 15: Led2 SOS Morse Flasher

...01_ 16: Traffic Light (USA sequence)

...01_ 17: Traffic Light (CN sequence)

...01_ 18: Traffic Light (EU sequence)

...01_ 19: US Police Car Roof Flash Lights 1

...01_ 20: US Police Car Roof Flash Lights 2

...01_ 21: US Police Car Roof Flash Lights 3

...01_ 22: US Police Car Roof Flash Lights 3 (code option)

...01_ 23: LED Fade IN and OUT by using PWM

...01_ 24: Smooth LED Fade IN and OUT with Gamma Correction

...01_ 25: Extra Smooth LED Sine Breathing IN and OUT

...01_ 26: Two Extra Smooth LED Alternating Sine Breathing 

...01_ 27: On-Board LED (D13) Flasher (1Hz)

D12  =  LED 1  RED

D11  =  LED 2  YELLOW   ( PWM )

D10  =  LED 3  GREEN     ( PWM )
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ARDUINO COMPATIBLE

NANO BOARD

D3  =  LOW

D3  =  HIGH
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8 EXPERIMENTS WITH (N/O) PUSH BOTTON 

STEM

Folder:  ue_AR_14_Fd_Cube_02_ 00...

...02_ 01: Push Button State Read Out (0/1) at Serial Monitor

SOURCE CODE GENERATED WITH AI ASSISTANCE

D12  =  LED 1  RED

D11  =  LED 2  YELLOW   ( PWM )

D10  =  LED 3  GREEN     ( PWM )

2

D  9  =  PUSH BUTTON  -  (NORMALLY OPEN  NO)

...02_ 02: Push Button State Read Out (Text) at Serial Monitor

...02_ 03: Push Button State Indicated with LED1

...02_ 04: PB State Indicated with LED1 and Invert Indication with LED3

...02_ 05: Toggle Switch LED1 ON/OFF, PB Debouncing (delay)

...02_ 06: Toggle Switch LED1 ON/OFF, PB Debouncing (millis)

...02_ 07: Push Button with Timer (5 sec. delay off)

...02_ 08: LED2 Brightness (PWM) with Push Button

D3  =  LOW

D3  =  HIGH
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D4  =  HIGH
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** PB PULL DOWN RESISTOR CONFIGURATION
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Folder:  ue_AR_14_Fd_Cube_03_ 00...

...03_ 01: PIR Sensor Read Out (0/1) at Serial Monitor

SOURCE CODE GENERATED WITH AI ASSISTANCE

D12  =  LED 1  RED

D11  =  LED 2  YELLOW   ( PWM )

D10  =  LED 3  GREEN     ( PWM )

3

D  9  =  PUSH BUTTON  -  (NORMALLY OPEN  NO)

...03_ 02: PIR Sensor to operate LED2 (ON/OFF)

...03_ 03: PIR Sensor to turn ON LED2, Auto delay OFF after 10 sec.

...03_ 04: PIR Sensor activate LED1 Motion Alarm, reset with PB

D3  =  LOW

D3  =  HIGH

D4  =  LOW

D4  =  HIGH

D5  =  LOW

D5  =  HIGH

LOW    =  GND

HIGH   =  5 V

LED1

LED2

LED3

D9  =  LOW

D9  =  HIGH
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D  8  =  PIR

4 EXPERIMENTS WITH PIR MOTION SENSOR
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** PB

** PB PULL DOWN RESISTOR CONFIGURATION
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Folder:  ue_AR_14_Fd_Cube_04_ 00...

...04_ 01: Buzzer 150 Hz Tone

SOURCE CODE GENERATED WITH AI ASSISTANCE

A  6  =  POTENTIOMETER

4
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ARDUINO COMPATIBLE

NANO BOARD

D  9  =  PUSH BUTTON  -  (NORMALLY OPEN  NO)

1
0
 k

** PB

...04_ 02: Buzzer 150 Hz Tone, on/off cycle, with delay()

...04_ 03: Non-Blocking 150 Hz Tone, on/off cycle, with millis()

...04_ 04: US Police Siren (wail sound), with delay()

...04_ 05: Non-Blocking US Police Siren (wail sound), with millis()

...04_ 06: Non-Blocking fast US Police Siren (yelp sound), with millis()

...04_ 07: Non-Blocking US Police Siren (yelp sound), with millis()

...04_ 08: Star Wars - Imperial March Intro

** PB PULL DOWN RESISTOR CONFIGURATION D  7  =  PASSIVE BUZZER  (SPEAKER)

19 EXPERIMENTS WITH PASSIVE BUZZER (SPEAKER)
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D9  =  LOW

D9  =  HIGH

PB
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...04_ 09: Happy Birthday Jingle

...04_ 10: Jingle Bells

...04_ 11: Offshore Foghorn

...04_ 12: SOS Morse Signal

...04_ 13: Naval "All Hands On Deck" Oscillating Siren

...04_ 14: Naval Destroyer-Class Ship Siren

...04_ 15: Electromechanical Bell Simmulation

...04_ 16: Fire Engine Wail Siren

...04_ 17: Tone Frequency Control with Potentiometer

...04_ 18: Tone Interval Control with Potentiometer

...04_ 19: Tone Control with Push Button
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ULTRA SONIC SENSOR - Folder:  ue_AR_14_Fd_Cube_05_ 00...

...05_ 01: HC-SR04 Function Test with Distance in (cm & inch) 

SOURCE CODE GENERATED WITH AI ASSISTANCE

D12  =  LED1 - RED
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D11  =  LED2 - YELLOW   ( PWM )
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D10  =  LED3 - GREEN     ( PWM )

4 EXPERIMENTS WITH HC-SR04 ULTRA-SONIC SENSOR
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                Read Out on Serial Monitor. 

...05_ 02: HC-SR04 with Distance in (mm) Read Out on Serial Monitor,

                Monitoring:  Green LED : Distance > 500 mm

                                    Yellow LED:  Distance > 100 mm & < 500 mm

                                    Red LED & Buzzer Alarm: Distance  <  100 mm

...05_ 03: HC-SR04 Potentiometer Setting and

                Distance Read Out in (mm) on OLED Display.

                Potentiometer sets Alarm Threshold (100 - 500 mm)

                Monitoring:  Green LED :  Distance > Threshold

                                   Yellow LED : Dist. Between Threshold & Threshold/5

                                   Red LED & Buzzer Alarm: Distance < Threshold/5 
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** PB PULL DOWN RESISTOR CONFIGURATION
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OLED DISPLAY

                                   (Alarm Buzzer Pulsing)

...05_ 04: HC-SR04 Potentiometer Setting, Distance Read Out in (mm)

                and Distance Bar Graph Indicator on OLED Display.

                Potentiometer sets Alarm Threshold (100 - 500 mm)

                Monitoring:  Green LED :  Distance > Threshold

                                   Yellow LED : Dist. Between Threshold & Threshold/5

                                   Red LED & Buzzer Alarm: Distance < Threshold/5 

                                   Use millis() timing instead of large delays.

D  7  =  PASSIVE BUZZER  (SPEAKER)

D  6  =  HC-SR04 ULTRA SONIC SENSOR - TRIGGER 

D  5  =  HC-SR04 ULTRA SONIC SENSOR - ECHO 

A  6  =  POTENTIOMETER 

A  5  =  OLED DISPLAY SCL 

A  4  =  OLED Display SDA 
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...06_ 001-010: Color Wipe

SOURCE CODE GENERATED WITH AI ASSISTANCE
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D  4  =  WS2812B RGB 12 PIXEL RING

65 EXPERIMENTS WITH WS2812B RGB 12 PIXEL RING
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12 PIXEL WS2812 RING / Folder: ue_AR_14_Fd_Cube_06_00...

...06_ 011-018: Pixel Chaser CW

...06_ 020-028: Rotating Comet

...06_ 030-038: Pixel Chaser CCW

...06_        040: Speed Controlled Red Pixel Chaser (POT)

...06_        041: Speed Controlled 3 Red Pixel Chaser (POT)

...06_        042: Speed Controlled 4 Blue Pixel Chaser (POT)

...06_        043: Speed Controlled 3 Red Pixel Block Chaser (POT)

...06_        044: Speed & Direction Controlled Red Block Chaser (POT)

...06_        045: Red Pixel Position Indicator Simulation (POT)

...06_        046: Red Pixel Level Indicator Simulation (POT)

...06_        047: Green, Yellow, Red Level Gauge Simulation (POT)

...06_        048: Speed Controlled CCW Rotating Color Fader (POT)

...06_        049: Speed & Direction Controlled Rotating Color Fader (POT)

...06_        050: Full Ring Adjustable HUE (POT)

...06_        051: Amber Flicker Lights - Road Service Truck

...06_        052: Blue Flicker Lights - German Police Car

...06_        053: Red/Blue Flicker Lights - US Police Car

...06_        054: Red/Blue Moving Lights - US Police Car

...06_        055: Aircraft Warning Flash Light

...06_        056: General Red Warning Light Flasher 1/2 Hz

...06_        057: General Amber Warning Light Flasher 1/2 Hz

...06_        058: Railway Level Crossing Warning Light with Fading Effect

...06_        060: 12 Static Colors

...06_        061: Floating Rainbow Colors

...06_        062: Smooth Floating Rainbow Colors

...06_        063: Color Changing Pixel Chasing Around (CW)

...06_        064: Color Changing Pixel Chasing Around (CCW)

...06_        065: Rainbow Color Wipe Around (CW)

...06_        066: Rainbow Color Wipe Around (CCW)

...06_        067: Rotating XMAS Theme (CW)

...06_        068: Red Fading Color Wipe (CW & CCW)

...06_        069: Smooth Red Fading Color Wipe (CW & CCW)

...06_        070: Smooth Rainbow Fading Color Wipe (CW & CCW)

...06_        071: Smooth Rainbow Floating Color Wipe (CCW)
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A  5  =  OLED DISPLAY  SCL

7 EXPERIMENTS WITH MICRO SERVO
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OLED 128 x 64

...07_ 01: Servo Test with Potentiometer  ( Poti )

...07_ 02: Servo Test with Poti & Read Out at OLED Display

...07_ 03: Servo Test with Poti & LED Position Indicator

...07_ 04: Servo Test with Poti & WS2812 Position Indicator

...07_ 05: Servo Test with IR-RC  <  OK  >      ( 0°  90°  180° )

...07_ 06: Servo sweep continuously 0°...180°...0°  ( Radar )
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...07_ 07: Servo sweep continuously 0°...180°...0°  ( Radar )

                Non Blocking, Ultra Smooth Version

A  4  =  OLED DISPLAY  SDA
D12  =  LED1 - RED
D11  =  LED2 - YELLOW   ( PWM )
D10  =  LED3 - GREEN     ( PWM )
D  4  =  WS2812B RGB 12 PIXEL RING
D  3  =  SERVO
D  2  =  IR RECEIVER
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4 EXPERIMENTS WITH IR REMOTE CONTROL

IR REMOTE CONTROL / Folder: ue_AR_14_Fd_Cube_08_00...D13
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D12  =  LED1 - RED

D11  =  LED2 - YELLOW    ( PWM )

D10  =  LED3 - GREEN      ( PWM )

D  4  =  WS2812B RGB 12 PIXEL RING

D  3  =  RELAY MODULE  ( SERVO HEADER )

...08_ 01: IR Receiver Decoded Read Out  ( Serial Monitor )

...08_ 02: IR Receiver Led Control:

                   (1) = LED1 RED, (2) = LED2 YELLOW, (3) = LED3 GREEN

...08_ 03: IR Receiver Relay Control:

...08_ 04: IR Receiver WS2812 Control:

ON OFF
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11 EXPERIMENTS WITH LIGHT DEPENDENT RESISTOR (LDR)

LDR RESISTOR CONTROL / Folder: ue_AR_14_Fd_Cube_09_00...
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A  7  =  LDR + 100 k RESISTOR  ( VOLTAGE DIVIDER )

A  6  =  POTENTIOMETER  ( VOLTAGE DIVIDER )

D12  =  LED1 - RED

D11  =  LED2 - YELLOW   ( PWM )

D10  =  LED3 - GREEN     ( PWM )
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...09_ 01:  Voltage Divider with 5V to LDR -- A7 -- 100k to GND 

...09_ 02: LDR Twilight Switch with LED2 - Yellow

...09_ 03: LDR Twilight Switch with LED2 & Hysteresis

...09_ 04: LDR Twilight Switch with LED2, adj. Threshold & Hysteresis

...09_ 05: LDR Adjustable PWM Abient Light Controller for LED2

...09_ 06: LDR Smooth ON / OFF Twilight Switch with LED2 - Yellow

...09_ 08: PIR Motion Control with LDR Twilight Switch & Relay Output
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** PB

** PB PULL DOWN RESISTOR CONFIGURATION
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RELAY MODULE

D  8  =  PIR MODULE

D  7  =  PASSIVE BUZZER  ( SPEAKER )

D  3  =  RELAY MODULE  ( SERVO HEADER )

                 Print:  ...A7 Raw Value 0 - 1023, 

                           ...Calculated Voltage at A7  

                           ...Calculated LDR Resistance in kOhms

                           ...to Serial Monitor

A voltage divider lets you obtain a lower voltage from a 
higher voltage by using two resistors connected in series. 
The ratio of the resistances determines the ratio of the 
voltages, allowing you to control the desired output 
voltage.

VOLTAGE DIVIDER

U2 =
R2 x U

R

 (U2)

L
D

R

5V

GND

R
2

R

U
1

U
2

U

A7

4
7
 k

U2 =
5.0V x 100k

LDR + 100k

VOLTAGE DIVIDER OUTPUT

A7 =
U2 x 1023

U

A7 RAW VALUE

R LDR = 100k x 
5V

U2

LDR RESISTANCE

- 1

BRIGHT  =  LDR RESISTANCE LOW  =  A7 VOLTAGE HIGH

DARK     =  LDR RESISTANCE HIGH  =  A7 VOLTAGE LOW

...09_ 09: Laser / LDR Light Barrier Intruder Alarm

...09_ 10: Laser / LDR Light Barrier Intruder Alarm Latch with PB Reset

...09_ 11: Laser Safety & Relay Control System,

...09_ 07: LED2 PIR Motion Control with LDR Twilight Switch

                      Push button now to use as a reset button, when laser beam

                      is present.

                      Red Alarm LED turns ON and latches until reset,

                >>  When beam is broken relay turns OFF for safety,

                >>  Push button toggle operation to turn relay ON/OFF.

                >>  Yellow LED indicates system is ready to turn ON.

                >>  When laser beam is present, Status yellow LED turns on.

                sensor to detect beam interruption.

                This experiment monitors a laser light barrier using an LDR
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14 EXPERIMENTS WITH POTENTIOMETER

POTENTIOMETER CONTROL / Folder: ue_AR_14_Fd_Cube_10_00...
D13

3V3

AREF

A0

A1

A2

A3

A4

A5

A6

A7

+5V

RST

GND

VIN

D12

D11

D10

D09

D08

D07

D06

D05

D04

D03

D02

GND

RST

RX

TX

1

R
X

T
X

P
WL

RESET

LED 1

LED 2

LED 3

GND

GND

GND

D12

D11

D10

A  6  =  POTENTIOMETER  ( VOLTAGE DIVIDER )

D12  =  LED1 - RED

D11  =  LED2 - YELLOW

D10  =  LED3 - GREEN

D  7  =  PASSIVE BUZZER  ( SPEAKER )

POTENTIOMETER

5
V

A
6

G
N

D

...10_ 01:  Voltage Divider with Potentiometer  ( A6 )

GND

SPEAKER

D7

1
0
 k

P
O

T
IE

3
3
0
 R

2
0
0
 R

2
0
0
 R

gn yw rd

LED1LED2LED3

A voltage divider lets you obtain a lower voltage from a 
higher voltage by using two resistors connected in series. 
The ratio of the resistances determines the ratio of the 
voltages, allowing you to control the desired output 
voltage.

POTENTIOMETER  ( VOLTAGE DIVIDER )

U2 =
R2 x U

R

 (U2)

R
1

5V

GND

R
2

R

U
1

U
2

U

A6
U2 =

5.0V  x  5 k

10 k

VOLTAGE DIVIDER OUTPUT

A6 =
U2 x 1023

U

A6 RAW VALUE

                 Print Raw Value & Calculated Voltage to Serial Monitor

...10_ 02:  Print Raw Value to Serial Monitor & LED Position Indicator

...10_ 03:  Print Raw Value & Calculated Percentage to Serial Monitor

                 Low Alarm Indicator: Red LED at 25% ON, at 40% OFF 

...10_ 05:  Print Raw Value, Tone Letter & Frequency to Serial Monitor

                 Play Tone on Passive Buzzer  ( Speaker )

...10_ 06:  Adjustable Red LED Flasher 1 - 5 Hz

...10_ 07:  Adjustable Red LED Flasher 5 - 1 Hz

...10_ 08:  Adjustable Red, Yellow, Green LED Chaser  1 - 5 Hz

1
0
 k

                 0 = Red,  0-1022 = Yellow,  1023 = Green

...10_ 04:  Play 50 - 5000 Hz Tone on Passive Buzzer  ( Speaker )

...10_ 09:  Adjustable LED Wipe ON & Wipe OFF Chaser  1 - 5 Hz

...10_ 10:  Voltage Indicator: 0-1 Volt = Green, 1-2 Volt = Green + Yellow

                 2-3 Volt = Yellow, 3-4 Volt = Yellow + Red, 4-5 Volt = Red

...10_ 11:  1 Hz Red LED Flasher with 10 - 90% Duty Cycle

...10_ 12:  Yellow LED PWM Fade

...10_ 13:  Yellow / Green LED Opposite PWM Fading

...10_ 14:  Yellow / Green 0.25 - 3 Hz Opposite Fading
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11
24 EXPERIMENTS WITH OLED DISPLAY

OLED DISPLAY / Folder: ue_AR_14_Fd_Cube_11_00...

A  6  =  POTENTIOMETER  ( VOLTAGE DIVIDER )

A  5  =  OLED DISPLAY  SCL

A  4  =  OLED DISPLAY  SDA

...11_ 01:  OLED Test : 1 Line, 3 Large Letters

D13

3V3

AREF

A0

A1

A2

A3

A4

A5

A6

A7

+5V

RST

GND

VIN

D12

D11

D10

D09

D08

D07

D06

D05

D04

D03

D02

GND

RST

RX

TX

1

R
X

T
X

P
WL

RESET

POTENTIOMETER

5
V

A
6

G
N

D

1

R
X

T
X

P
WL

RESET

D13

3V3

AREF

A0

A1

A2

A3

A4

A5

A6

A7

+5V

RST

GND

VIN

D12

D11

D10

D09

D08

D07

D06

D05

D04

D03

D02

GND

RST

D00

D01

N
A

N
O

ARDUINO COMPATIBLE

NANO BOARD

1
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 k

P
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T
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N
T
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E
T

E
R

5
V

G
N

D

S
C

L

S
D

A

5
V

G
N

D

S
C

L

S
D

A

OLED DISPLAY

...11_ 09:  OLED Calculated Voltage Figure 0 - 5 V  ( A6 )

...11_ 10:  OLED Calculated Voltage Figure 0 - 5 V with Bargraph  ( A6 )

...11_ 11:  OLED Calculated Voltage Figure 0 - 5 V with 0 - 180° Scale

...11_ 12:  Draw a simle House Symbol at the OLED Display

...11_ 13:  Moving Dot Animation at the OLED Display 

...11_ 14:  Rectangular Wave Scope Simulation at the OLED Display

...11_ 19:  Hospital ICU Monitor Simulation at the OLED Display

...11_ 20:  Cross Symbol at the OLED Display

...11_ 21:  Hexagon Symbol at the OLED Display

...11_ 22:  Geiger Clock Animation at the OLED Display

...11_ 23:  Clock Animation at the OLED Display

...11_ 02:  OLED Test : 2 Lines

...11_ 03:  OLED Test : 3 Lines

...11_ 04:  OLED Test : 4 Lines

...11_ 05:  OLED Test : 5 Lines

...11_ 06:  OLED Test : 6 Lines

...11_ 07:  OLED Test : 7 Lines

...11_ 08:  OLED Test : 8 Lines

...11_ 15:  Sine Wave Scope Simulation at the OLED Display

...11_ 16:  Delta (Triangle) Wave Scope Simulation at the OLED Display

...11_ 17:  Saw Tooth Wave Scope Simulation at the OLED Display

...11_ 18:  Trapezoidal Wave Scope Simulation at the OLED Display

...11_ 24:  Count Down 999-000 at the OLED Display

5V

GND

BUTTON

GND

SPEAKER

D9

D7

1
0
 k

** PB

D  9  =  PUSH BUTTON  -  (NORMALLY OPEN  NO)

D  7  =  PASSIVE BUZZER  (SPEAKER)

...11_ 25:  Rolling Dice at the OLED Display

...11_ 26:  Rolling Dual Dice at the OLED Display
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12
6 EXPERIMENTS WITH MPU6050 Accelerometer & Gyroscope

MPU6050 / GY521 / Folder: ue_AR_14_Fd_Cube_12_00...

A  5  =  OLED DISPLAY  SCL

A  4  =  OLED DISPLAY  SDA

...12_ 01:  Test and Print Values to Serial Monitor

1

R
X

T
X

P
WL

RESET

D13

3V3

AREF

A0

A1

A2

A3

A4

A5

A6

A7

+5V

RST

GND

VIN

D12

D11

D10

D09

D08

D07

D06

D05

D04

D03

D02

GND

RST

D00

D01

N
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D
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L
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D

A

OLED DISPLAY

...12_ 02:  Print Angle Pitch & Roll to OLED Display

D13

3V3

AREF

A0

A1

A2

A3

A4

A5

A6

A7

+5V

RST

GND

VIN

D12

D11

D10

D09

D08

D07

D06

D05

D04

D03

D02

GND

RST

RX

TX

1

R
X

T
X

P
WL

RESET

V
C

C

G
N

D

S
C

L

S
D

A

X
D

A

X
C

L

A
D

O

IN
T

GY-521

5
V

G
N

D

S
C

L

S
D

A

MPU6050

5
V

G
N

D

S
C

L

S
D

A

OLED 128 x 64

THE GY-521 MPU-6050 IS A SIX-AXIS GYROSCOPE AND ACCELEROMETER

IN ONE PACKAGE ON A COMPACT BREAKOUT BOARD.

+Y

+y

+X

+x

+Z

+z

...ORIENTATION OF AXES OF SENSITIVITY AND POLARITY OF ROTATION

 Angle:              Pitch = 3.35         Roll = 1.69

SERIAL MONITOR

 Accelerometer: X = 1054      Y = 532      Z = 17988

 Gyroscope:      X = -721          Y = 69       Z = 186

 Temperature:   16.39 °C          =       61.50 °F

-----------------------------------------------------------------------------------

XY
V

C
C

G
N

D

S
C

L

S
D

A

X
D

A

X
C

L

A
D

O

IN
T

5
V

G
N

D

S
C

L

S
D

A

MPU6050 / GY-521

...12_ 03:  Print Accelerometer X Y Z Values to OLED Display

...12_ 04:  Print Gyroscope X Y Z Values to OLED Display

...12_ 05:  Print Temperature in °C & °F to OLED Display

...12_ 06:  Print complete MPU6050 Dashboard to OLED Display
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13
6 EXPERIMENTS WITH DHT11 TEMPERATURE & HUMIDITY

DHT11 SENSOR / Folder: ue_AR_14_Fd_Cube_13_00...

A  5  =  OLED DISPLAY  SCL

A  4  =  OLED DISPLAY  SDA

...13_ 01:  Print Temperature & Humidity Values to Serial Monitor

1

R
X

T
X

P
WL

RESET

D13

3V3

AREF

A0

A1

A2

A3

A4

A5

A6

A7

+5V

RST

GND

VIN

D12

D11

D10

D09

D08

D07

D06

D05

D04

D03

D02

GND

RST

D00

D01

N
A

N
O
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D
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L
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A

OLED DISPLAY

D13

3V3

AREF

A0

A1

A2

A3

A4

A5

A6

A7

+5V

RST

GND

VIN

D12

D11

D10

D09

D08

D07

D06

D05

D04

D03

D02

GND

RST

RX

TX

1

R
X

T
X

P
WL

RESET

POTENTIOMETER

5
V

A
6

G
N

D

LED 1

LED 2

LED 3

GND

GND

GND

D12

D11

D10

5
V

G
N

D

S
C

L

S
D

A

OLED 128 x 64

DHT11  (D17)

5
V

A
3

N
/A

G
N

D

5V

D
H

T
1

1

N
/C

D
A

T
A

1 k 2

...13_ 02:  Print Temperature & Humidity Values to OLED Display

...13_ 03:  Heater Temperature Relay Control 

...13_ 04:  Air Conditioner Temperature Relay Control

...13_ 05:  Humidity Fan Control Relay

N
O

C
N

C

5 VDC  /  1 SPDT
RELAYGND

Vcc

IN

GND

5V

1
0
 k

P
O

T
IE

3
3
0
 R

2
0
0
 R

2
0
0
 R

gn yw rd

LED1LED2LED3

...LOW LEVEL TRIGGER

RY

Vcc

S

GND

HW-307

C

NC NO

RELAY MODULE
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14
8 LED GROUP SOURCE / SINK EXPERIMENT

HEADER - EXTERNAL 1, EXTERNAL 2, EXTERNAL 3 

...14_ 01:  LED1, 3, 5, 7 = ON  /  LED2, 4, 6, 8 = OFF

D13

3V3

AREF

A0

A1

A2

A3

A4

A5

A6

A7

+5V

RST

GND

VIN

D12

D11

D10

D09

D08

D07

D06

D05

D04

D03

D02

GND

RST

RX

TX

1

R
X

T
X

P
WL

RESET

G
N

D

5
V

S
D

A
 (

A
4

)

S
C

L
 (

A
5

)

G
N

D

5
V

R
X

 (
D

0
)

T
X

 (
D

1
)

G
N

D

5
V

D
1

5
 (

A
1

)

D
1

6
 (

A
2

)

EXTERN 1 EXTERN 2 EXTERN 3

D00 & D01 SERIAL CONFLICT POSSIBLE

A
1

A
2

D
0

D
1

A
4

A
5

1

R
X

T
X

P
WL

RESET

D13

3V3

AREF

A0

A1

A2

A3

A4

A5

A6

A7

+5V

RST

GND

VIN

D12

D11

D10

D09

D08

D07

D06

D05

D04

D03

D02

GND

RST

D00

D01

N
A

N
O
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NANO BOARD

TO AVOID SERIAL CONFLICT DISCONNECT

470 R

1 3 5 7

2 4 6 8

470 R

470 R

470 R

POTENTIOMETER

5
V

A
6

G
N

D

1
0
 k

P
O

T
E

N
T

IO
M

E
T

E
R

1
0
 k

** PB

D01  =  LED 2, 4, 6, 8 - COMMON CATHODE

D00  =  LED 1, 3, 5, 7 - COMMON ANODE

A  5  =  LED 7 CATHODE  +  LED 8 ANODE

A  4  =  LED 5 CATHODE  +  LED 6 ANODE

A  2  =  LED 3 CATHODE  +  LED 4 ANODE

A  1  =  LED 1 CATHODE  +  LED 2 ANODE

A  6  =  POTENTIOMETER

C

A

D00 & D01 DURING UPLOAD

...14_ 02:  LED1, 3, 5, 7 = OFF  /  LED2, 4, 6, 8 = ON

...14_ 03:  LED CHASER, LONG EASY TO FOLLOW CODE

...14_ 07:  LED CHASER, VERY COMPACT CODE

...14_ 08:  LED CHASER, WITH POTENTIOMETER SPEED ADJUST

...14_ 09:  LED CHASER, KNIGHT RIDER (K.I.T.T.) EFFECT

...14_ 04:  BLINK LED 1

...14_ 05:  ALTERNATING BLINK, LED 1 & LED 8

...14_ 06:  POLICE CAR FLASH LIGHT, LED 1 & LED 8
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15
PUSH BUTTON EXPERIMENT WITH PULL-UP RESISTOR 

HEADER - EXTERNAL 2  ( D0 + D1 )

...15_ 01:  2 Push Buttons with Pull-Up Resistor at D0 & D1 Input,

D13

3V3
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A7

+5V
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GND
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EXTERN 1 EXTERN 2 EXTERN 3
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N
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V

R
X

 (
D

0
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1
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R
X
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X
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WL

RESET

D13

3V3

AREF

A0
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A4

A5

A6

A7

+5V

RST

GND

VIN

D12
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D07

D06

D05

D04

D03

D02

GND

RST

D00

D01

N
A

N
O
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1
0
 k

** PB D1

** PB WITH PULL UP RESISTOR

                 LED1 Red - D12 ON / OFF

1
0
 k

** PB D0

LED 1

LED 2

LED 3

GND

GND

GND

D12

D11

D10

3
3
0
 R

2
0
0
 R

2
0
0
 R

gn yw rd

LED1LED2LED3

ON OFF

D  1  =  PUSH BUTTON PBD1

D  0  =  PUSH BUTTON PBD0

D12  =  LED1 - RED

D00 & D01 SERIAL CONFLICT POSSIBLE

D00 & D01 SERIAL CONFLICT POSSIBLE
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16
PUSH BUTTON EXPERIMENT WITH PULL-UP ENABLED 

HEADER - EXTERNAL 2  ( D0 + D1 )

...16_ 01:  2 Push Buttons at D0 & D1 INPUT_PULLUP,

D13
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** PB D1

** PB WITH PULL UP ENABLED

                 LED1 Red - D12 ON / OFF

** PB D0

LED 1

LED 2

LED 3

GND

GND

GND

D12

D11

D10

3
3
0
 R

2
0
0
 R

2
0
0
 R

gn yw rd

LED1LED2LED3

ON OFF

D  1  =  PUSH BUTTON PBD1

D  0  =  PUSH BUTTON PBD0

D12  =  LED1 - RED

D00 & D01 SERIAL CONFLICT POSSIBLE

D00 & D01 SERIAL CONFLICT POSSIBLE
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PUSH BUTTON EXPERIMENT WITH PULL-UP RESISTOR 

HEADER - EXTERNAL 3  ( A1 + A2 )

...17_ 01:  2 Push Buttons with Pull-Up Resistor at A1 & A2 Input,
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A  2  =  PUSH BUTTON PBA2

A  1  =  PUSH BUTTON PBA1

D12  =  LED1 - RED
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PUSH BUTTON EXPERIMENT WITH PULL-UP ENABLED
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...18_ 01:  2 Push Buttons with A1 & A2 INPUT_PULLUP,
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ON OFF

A  2  =  PUSH BUTTON PBA2

A  1  =  PUSH BUTTON PBA1

D12  =  LED1 - RED

                 LED1 Red - D12 ON / OFF

...18_ 02:  2 Push Buttons with A1 & A2 INPUT_PULLUP,

                 PBA1 LED1 Red - D12 Toggle ON / OFF with DeBounce

                 PBA2 LED3 Green - D10 Toggle ON / OFF with DeBounce
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LED SINK & SOURCE CIRCUIT

HEADER - EXTERNAL 3  ( A1 + A2 )

...19_ 01:  Green LED (A1) set LOW, SINK
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A  2  =  RED LED ANODE

A  1  =  GREEN LED  CATHODE
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4
7
0
 R

SOURCE
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                 ...both LEDs ON...
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...19_ 02:  Green LED (A1) set LOW, SINK

                 Red LED (A2) set HIGH, SOURCE

                 ...both LEDs BLINK...
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RGB_LED WITH COMMON ANODE ( SINK) CIRCUIT  

HEADER - EXTERNAL 2  ( D0 + D1 )  &  EXTERNAL 3  ( A1 + A2 )
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ARDUINO COMPATIBLE

NANO BOARD

D  1  =  RGB_LED - BLUE WITH COMMON ANODE

D  0  =  RGB_LED - GREEN  WITH COMMON ANODE

A  1  =  RGB_LED - RED WITH COMMON ANODE

RGB LED

COMMON ANODE (+)
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...20_ 01: RGB Led Flasher (red 1 Hz)

...20_ 02: RGB Led Flasher (green 1 Hz)

...20_ 03: RGB Led Flasher (blue 1 Hz)

...20_ 04: RGB Led Flasher (pink 1 Hz)

...20_ 05: RGB Led Flasher (yellow 1 Hz)

...20_ 06: RGB Led Flasher (turquoise 1 Hz)

...20_ 07: RGB Led Flasher (white 1 Hz)

...20_ 08: RGB Led Alternating (red / blue)

...20_ 09: RGB Led Alternating (pink / turquoise)

...20_ 10: RGB Led Alternating Seven Colors

...20_ 11: RGB Led Red / Blue Police Bike Flasher

...20_ 12: RGB Led Red / Blue + White Police Bike Flasher

...20_ 13: RGB Led White Strobe Flasher
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RGB_LED WITH COMMON CATHODE ( SOURCE) CIRCUIT  

HEADER - EXTERNAL 2  ( D0 + D1 )  &  EXTERNAL 3  ( A1 + A2 )
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D  1  =  RGB_LED - BLUE WITH COMMON CATHODE

D  0  =  RGB_LED - GREEN  WITH COMMON CATHODE

A  1  =  RGB_LED - RED WITH COMMON CATHODE
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...21_ 01: RGB Led Flasher (red 1 Hz)

...21_ 02: RGB Led Flasher (green 1 Hz)

...21_ 03: RGB Led Flasher (blue 1 Hz)

...21_ 04: RGB Led Flasher (pink 1 Hz)

...21_ 05: RGB Led Flasher (yellow 1 Hz)

...21_ 06: RGB Led Flasher (turquoise 1 Hz)

...21_ 07: RGB Led Flasher (white 1 Hz)

...21_ 08: RGB Led Alternating (red / blue)

...21_ 09: RGB Led Alternating (pink / turquoise)

...21_ 10: RGB Led Alternating Seven Colors

...21_ 11: RGB Led Red / Blue Police Bike Flasher

...21_ 12: RGB Led Red / Blue + White Police Bike Flasher

...21_ 13: RGB Led White Strobe Flasher
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WS2812 RGB_LED PIXEL
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...22_ 01: RGB Led Flasher (red 1 Hz)

...22_ 02: RGB Led Flasher (green 1 Hz)

...22_ 03: RGB Led Flasher (blue 1 Hz)

...22_ 04: RGB Led Flasher (pink 1 Hz)

...22_ 05: RGB Led Flasher (yellow 1 Hz)

...22_ 06: RGB Led Flasher (turquoise 1 Hz)

...22_ 07: RGB Led Flasher (white 1 Hz)

...22_ 08: RGB Led Alternating (red / blue)

...22_ 09: RGB Led Alternating (pink / turquoise)

...22_ 10: RGB Led Alternating Seven Colors

...22_ 11: RGB Led Red / Blue Police Bike Flasher

...22_ 12: RGB Led Red / Blue + White Police Bike Flasher

...22_ 13: RGB Led White Strobe Flasher
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ELV PROTOTYPE ADAPTER: COMMON ANODE RGB_LED
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D  1  =  RGB_LED - RED WITH COMMON ANODE

CA

rd gn bl

COMMON ANODE

RGB LED

D1  =  HIGH

D1  =  LOW

A2  =  HIGH

A2  =  LOW

A1  =  HIGH

A1  =  LOW

LOW    =  GND

HIGH   =  5 V

R

G

B

COMMON ANODE

RGB LED

G
N

D

5
V

A
1

A
2

...23_ 01: RGB Led Flasher (red 1 Hz)

...23_ 02: RGB Led Flasher (green 1 Hz)

...23_ 03: RGB Led Flasher (blue 1 Hz)

...23_ 04: RGB Led Flasher (pink 1 Hz)

...23_ 05: RGB Led Flasher (yellow 1 Hz)

...23_ 06: RGB Led Flasher (turquoise 1 Hz)

...23_ 07: RGB Led Flasher (white 1 Hz)

...23_ 08: RGB Led Alternating (red / blue)

...23_ 09: RGB Led Alternating (pink / turquoise)

...23_ 10: RGB Led Alternating Seven Colors

...23_ 11: RGB Led Red / Blue Police Bike Flasher

...23_ 12: RGB Led Red / Blue + White Police Bike Flasher

...23_ 13: RGB Led White Strobe Flasher
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ELV PROTOTYPE ADAPTER
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24
ELV PROTOTYPE ADAPTER RGB_LED PIXEL

HEADER - EXTERNAL 3  ( A1 + A2 )
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EXTERN 1 EXTERN 2 EXTERN 3

A  2  =  DATA OUTPUT TO RGB PIXEL DIN

...24_ 01: RGB Led Flasher (red 1 Hz)

...24_ 02: RGB Led Flasher (green 1 Hz)

...24_ 03: RGB Led Flasher (blue 1 Hz)

...24_ 04: RGB Led Flasher (pink 1 Hz)

...24_ 05: RGB Led Flasher (yellow 1 Hz)

...24_ 06: RGB Led Flasher (turquoise 1 Hz)

...24_ 07: RGB Led Flasher (white 1 Hz)

...24_ 08: RGB Led Alternating (red / blue)

...24_ 09: RGB Led Alternating (pink / turquoise)

...24_ 10: RGB Led Alternating Seven Colors

...24_ 11: RGB Led Red / Blue Police Bike Flasher

...24_ 12: RGB Led Red / Blue + White Police Bike Flasher

...24_ 13: RGB Led White Strobe Flasher
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EXPERIMENT WITH ELV PROTOTYPE ADAPTER POT & DVM

OLED DISPLAY / Folder: ue_AR_14_Fd_Cube_25_00...

A  1  =  EXTERNAL 3:  POTENTIOMETER  ( VOLTAGE DIVIDER )

A  5  =  OLED DISPLAY  SCL

A  4  =  OLED DISPLAY  SDA

...25_ 01:  EXTERN 3: Potentiometer  ( Voltage Divider )

                 with Dual Voltmeter on Breadboard.

                 Voltmeter Input 1  =  U  to verify Supply Voltage Value
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10 k

Input 1 Input 2

Mini-VoltmeterELV

4.746 V

2.492 V

U U2

2.49 V
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10 k

POTENTIOMETER

Input 1 Input 2

Mini-VoltmeterELV

4.746 V

2.492 V

U U2

A voltage divider lets you obtain a lower voltage from a 
higher voltage by using two resistors connected in series. 
The ratio of the resistances determines the ratio of the 
voltages, allowing you to control the desired output 
voltage.

POTENTIOMETER  ( VOLTAGE DIVIDER )

U2 =
R2 x U

R

 (U2)

R
1

4.75V

GND
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2

R

U
1
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2

U

A1
U2 =

5.25k x 4.75V

10 k

VOLTAGE DIVIDER OUTPUT

A1 =
U2 x 1023

U

A1 RAW VALUE

1
0
 k

                 Voltmeter Input 2  =  U2  Voltage Divider Center Point

                 OLED Display = Calculated Voltage Figure.

25
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26
ELV PROTOTYPE PUSH BUTTON WITH PULL-UP ENABLED

HEADER - EXTERNAL 3  ( A1 + A2 )

...26_ 01:  2 Push Buttons with A1 & A2 INPUT_PULLUP,
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** PB A2** PB A1

LED 1
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LED 3

GND
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GND

D12
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D10

3
3
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2
0
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 R

2
0
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 R

gn yw rd

LED1LED2LED3

ON OFF

A  5  =  SCL  OLED DISPLAY

A  4  =  SDA  OLED DISPLAY

D12  =  LED1 - RED

                 LED1 Red - D12 ON / OFF

...26_ 02:  2 Push Buttons with A1 & A2 INPUT_PULLUP,

                 PBA1 LED1 Red - D12 Toggle ON / OFF with DeBounce

                 PBA2 LED3 Green - D10 Toggle ON / OFF with DeBounce

5
V

G
N

D

S
C

L

S
D

A

0000

5
V

G
N

D

S
C

L

S
D

A

OLED DISPLAY

A  2  =  PUSH BUTTON PBA2

A  1  =  PUSH BUTTON PBA1

...26_ 03:  2 Push Buttons with A1 & A2 INPUT_PULLUP,

                 PBA2 Count Up, PBA1 Count Down, 

                 Display ( Print ) on OLED Display

...26_ 04:  2 Push Buttons with A1 & A2 INPUT_PULLUP,

                 PBA2 Count Up, PBA1 Count Down, incl. negative Figures,

                 Display ( Print ) on OLED Display

...26_ 05:  2 Push Buttons with A1 & A2 INPUT_PULLUP,

                 PBA2 Count Up, PBA1 Count Down, incl. negative Figures,

                 four Digits with leading zero.

                 Display ( Print ) on OLED Display

( COUNT DOWN ) ( COUNT UP )

...26_ 06:  2 Push Buttons with A1 & A2 INPUT_PULLUP,

                 PBA2 Count Up, PBA1 Count Down,

                 Display ( Print ) on OLED Display, Decimal & Binary Figures

...26_ 07:  2 Push Buttons with A1 & A2 INPUT_PULLUP,

                 PBA2 Count Up, PBA1 Count Down, Decimal & Hex Figures

                 Display ( Print ) on OLED Display, 7 Segment Style
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27
ELV PROTOTYPE ADAPTER PB - LOGIC GATES SIMMULATION

HEADER - EXTERNAL 3  ( A1 + A2 )

2 Push Buttons with A1 & A2 INPUT_PULLUP,
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** PB A2** PB A1

A B

A  5  =  SCL  OLED DISPLAY

A  4  =  SDA  OLED DISPLAY

...27_01:   Simulate: AND Gate
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OLED DISPLAY

A  2  =  PUSH BUTTON PBA2

A  1  =  PUSH BUTTON PBA1

IN SIMULATION PRESSED PB = 1,  RELEASED PB = 0

...27_02:   Simulate: NAND Gate

...27_03:   Simulate: OR Gate

...27_04:   Simulate: NOR Gate

...27_05:   Simulate: XOR Gate

...27_06:   Simulate: XNOR Gate

...27_07:   Simulate: NOT Gate
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IN REAL:  RELEASED PB = 1  ( INPUT_PULLUP )

                 PRESSED PB = 0  ( SWITCH TO GND )
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28
EXPERIMENTS WITH KEYES LED MATRIX 8x16

HEADER - EXTERNAL 1  A4 (SDA) + A5 (SCL)

A  5  =  SCL

A  4  =  SDA

...28_ 01:  Default all LED OFF, press PB to turn all LED ON

...28_ 02:  Chasing single LED 0 - 127

...28_ 03:  Moving Column 0 - 15

...28_ 04:  Moving Row 0 - 8

...28_ 05:  Scroll "HELLO"

...28_ 06:  Scroll: "THE QUICK BROWN FOX JUMP OVER THE....."

...28_ 07:  Draw: Quare Frame 8x8

...28_ 08:  Draw: Circle 8x8

...28_ 09:  Draw: Diagonal Cross 8x8

...28_ 10:  Small 8x8 Aniation
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D  9  =  PUSH BUTTON
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29
EXPERIMENTS WITH 8x8 LED MATRIX 1088AS

HEADER - EXTERNAL 1  A4 + A5, EXTERNAL 3  A1

A  5  ( D19 )  =  CS

A  4  ( D18 )  =  DIN

...29_ 01:  Default all LED OFF, press PB to turn all LED ON

...29_ 02:  Chasing single LED 0 - 63

...29_ 03:  Moving Column 0 - 7

...29_ 04:  Moving Row 0 - 7

...29_ 05:  Scroll "HELLO"

...29_ 06:  Scroll: "THE QUICK BROWN FOX JUMP OVER THE....."

...29_ 07:  Draw: Quare Frame 8x8

...29_ 08:  Draw: Circle 8x8

...29_ 09:  Draw: Diagonal Cross 8x8
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BUTTON
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D  9  =  PUSH BUTTON

A  2  ( D16 )  =  CLK

NC

( D19 )

( D16 )

( D18 )

8 x 8 LED DOT MATRIX:
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MAX  7219

R
e

C
8

R
g

C
7

C
2

R
b

C
3

C
1

R
h

R
d

C
5

C
6

R
f

C
4

R
c

R
a

Vcc

GND

CS

D OUT

CLK

Vcc

GND

CS

D IN

CLK

IN OUT

...29_ 10:  Count and Display 0 - 9

...29_ 11:  Display A - Z

...29_ 12:  Display a - z

...29_ 13:  Scroll from bottom - up:  0 - 1,  A - Z,  a - z
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