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BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-16  -  EXPERIMENTS WITH KEYESTUDIO FKS0001 ESP32 DEVELOPMENT BOARD

ue-ERT20260324-03

STEM

KEYESTUDIO - FKS0001 ESP32 INVENTOR STARTER KIT

DESIGNATION

  BOARD LAYOUT

SHEET

004

EXP.

LED1, LED2, LED3, LED4005 41

PUSH BUTTON WITH PULL UP RESISTOR006 14

PIR SENSOR  ( PASSIVE INFRARED MOTION SENSOR )007 4

SPEAKER WITH AMPLIFIER008 8

ACTIVE BUZZER009 5

MICROPHONE WITH PREAMPLIFIER010 6

6 WS2812B PIXEL011 143

ULTRA SONIC DISTANCE SENSOR012 5

LIGHT DEPENDENT RESISTOR, LDR   ( VOLTAGE DIVIDER )013 7

POTENTIOMETER  ( VOLTAGE DIVIDER )014 14

IR RECEIVER015 5

TEMPERATURE & HUMIDITY SENSOR DHT11016 4

8 x 8 LED MATRIX 1088AS017 13

EXPERIMENTS WITH ON-BOARD COMPONENTS

...NOTE:  THE CORRESPONDING SOURCE CODE IS AVAILABLE FOR EACH EXP.

LCD DISPLAY 2 x 16 CHARACTERS - 1602 I2C MODULE018 16

4 DIGIT 7-SEMENT DISPLAY TM1650 / 420564L019 8

SG90 MICRO SERVO 020 7

BLUE TOOTH CONTROLLED LED, WS2812, SERVO & 1602 LCD APPLICATION021 4

WIFI & BROWSER CONTROLLED 1602 LCD, LED, WS2812, SERVO & SOUND APPLICATION022 6
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BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!
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PIR

DHT11

IR-REC

SOUND
( MIC )

LIGHT

( LDR )

BUZZER

SPEAKER

POT

WS2812

USB MICRO PORT

(01)

(02)

(03)

(04)

(05)

(06)

(07)

(08)

(09)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

(38)

(37)

(36)

(35)

(34)

(33)

(32)

(31)

(30)

(29)

(28)

(27)

(26)

(25)

(24)

(23)

(22)

(21)

(20)

ESP32

(01)

(02)

(03)

(04)

(05)

(06)

(07)

(08)

(09)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

(18)

(19)

5V

CMD

SD3

SD2

IO13

GND

IO12

IO14

IO27

IO26

IO25

IO33

IO32

IO35

IO34

SVN

SVP

EN

3V3

CLK

SD0

SD1

IO15

IO2

IO0

IO4

IO16

IO17

IO5

IO18

IO19

GND

SDA

RX

TX

SCL

IO23

GND

BOOTRESET

THE KEYESTUDIO ESP32 CORE BOARD IS A MINI DEVELOPMENT BOARD

BASED ON THE ESP-WROOM-32 MODULE.

SPECIFICATIONS:

MICROCONTROLLER:

USB-SERIAL PORT CHIP:

SUPPLY VOLTAGE:

WORKING CURRENT:

CURRENT SUPPLY:

WORKING TEMPERATURE RANGE:

WIFI MODE:

WIFI PROTOCOL:

WIFI FREQUENCY RANGE:

BLUETOOTH PROTOCOL:

ESP-WROOM-32 MODULE

CP2102-GMR

5 VDC

80 mA

500 mA

-40°C ... +85°C

Station/SoftAP/SoftAP+Station/P2P

802.11 b/g/n/e/i (802.11n, up to 150 Mbps

2.4 GHz ... 2.5 GHz

Conform to Bluetooth v4.2 BR/EDR & BLE

01

RESET

ADC0

ADC3

ADC6

ADC7

( TOUCH 9 )  ADC4

( TOUCH 8 )  ADC5

( DAC 2 )  ADC19

02

03

04

05

06

07

08

09

10

38

37

36

35

34

33

32

31

30

29 SPI SS

SPI SCK

SPI MISO

GROUND (-)

I2C SDA

RX0

TX0

I2C SCL

SPI MOSI

GROUND (-)

( DAC 1 )  ADC18

3V3

EN

GIOP36

GIOP39

GIOP34

GIOP35

GIOP32

GIOP33

GIOP25

GIOP26

GND

GIOP23

GIOP22

GIOP1

GIOP3

GIOP21

GND

GIOP19

GIOP18

GIOP5

"PWM" "PWM"

"PWM" "PWM"

"PWM" "PWM"

"PWM" "PWM"

"PWM" "PWM"

"PWM"

"PWM" "PWM"

"PWM" "PWM"

"PWM" "PWM"

...input only...

...input only...

...input only...

...input only...

SVP

SVN

( TOUCH 7 )  ADC17

( TOUCH 6 )  ADC16

( TOUCH 5 )  ADC15

GROUND (-)

11

12

13

14

15

28

27

26

25

24 ADC12  ( TOUCH 2 )

ADC11  ( TOUCH 1 )

ADC10  ( TOUCH 0 )

RX2

TX2

( TOUCH 4 )  ADC14

16 23 ADC13  ( TOUCH 3 )

17 22 FLASH D1

18 21 FLASH D0

19 20 FLASH CK5 VDC SUPPLY 

GIOP27

GIOP14

GIOP12

GND

GIOP13

GIOP09

GIOP10

GIOP11

VIN

GIOP17

GIOP16

GIOP4

GIOP0

GIOP2

GIOP15

GIOP8

GIOP7

GIOP6

RX1  /  FLASH D2

TX1  /  FLASH D3

FLASH CMD

"PWM" "PWM"

"PWM" "PWM"

"PWM" "PWM"

"PWM"

"PWM" "PWM"

"PWM" "PWM"

"PWM" "PWM"

"PWM" "PWM"

"PWM"
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FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!
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Folder:  ue_AR_16_KS_05

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

SOURCE CODE GENERATED WITH AI ASSISTANCE

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

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

...05: Non-Blocking Led1 Flasher (red 1 Hz)      -  millis()

...06: Non-Blocking Led2 Flasher (yellow 1 Hz)  -  millis()

...07: Non-Blocking Led3 Flasher (green 1 Hz)   -  millis()

...09: Led1, 2, 3, 4 Flasher (red, yellow, green, blue 1 Hz  -  delay()

...10: Led1, Led2, Led3, Led4 FWD Chaser  -  delay()

...11: Led4, Led3, Led2, Led1 REV Chaser  -  delay()

...12: 4 Led comulative forward & reverse  -  delay()

...13: Led1 Flasher (red 1/2 Hz)  -  delay()

...14: Led1 Flasher (red 5 Hz)  -  delay()

...15: Led1 Needle Flasher (red 1 Hz)  -  delay()

...16: Led2 Offshore Obstruction Warning Light Flasher

...17: Led2 SOS Morse Flasher

...18: Traffic Light (USA sequence)

...19: Traffic Light (CN sequence)

...20: Traffic Light (EU sequence)

...21: US Police Car Roof Flash Lights 1

...22: US Police Car Roof Flash Lights 2

...23: US Police Car Roof Flash Lights 3

...24: US Police Car Roof Flash Lights 3 (code option)

...25: LED Fade IN and OUT by using PWM

...26: Smooth LED Fade IN and OUT with Gamma Correction

...27: Extra Smooth LED Sine Breathing IN and OUT

...29: Two Extra Smooth LED Alternating Sine Breathing 

...04: Led4 Flasher (blue 1 Hz)  -  delay()

...08: Non-Blocking Led3 Flasher (blue 1 Hz)   -  millis()

EXPERIMENTS WITH IO CONNECTORS

1
 k

BLUEGREENYELLOWRED
...32: Four Super Smooth LED Moving Back & Forth Wave Cosine Breathing.

...30: Four Extra Smooth LED Moving Wave Sine Breathing 

...31: Four Super Smooth LED Moving Wave Cosine Breathing 

How Hardware PWM Works:

1. Choose a PWM Pin

2. analogWrite(pin. value)

3. 0 = OFF - 255 = Full Power

4. Signal is switching fast

IO2 RED

IO4 YELLOW

IO5 GREEN

IO18 BLUE

CLK

SD0

SD1

IO15

IO2

IO0

IO4

IO16

IO17

IO5

IO18

IO19

IO23

CMD

SD3

SD2

IO13

IO12

IO14

IO27

IO26

IO25

IO33

IO32

IO35

G
N
D

V
C
C

S

IO34

SVN

SVP

EN

ESP32

...28: Extra Smooth LED Sine² Breathing IN and OUT

...33: Four Randomly Fast Moving short Led Flashes 

...34: Four Randomly Fast Moving short Led Flashes, Lighting Storm.

...35: Four in one Direction Fast Moving short Led Flashes.

ESP32

GND

IO23

SCL

TX

RX

SDA

GND

IO19

IO18

IO5

IO17

IO16

IO4

IO0

IO2

IO15

SD1

SD0

CLK

3V3

EN

SVP

SVN

IO34

IO35

IO32

IO33

IO25

IO26

IO27

IO14

IO12

GND

IO13

SD2

SD3

CMD

VIN

GND

IO4IO2 IO18IO5

...36: LED Fade IN and OUT by using ESP32 Code

...37: Smooth LED Fade IN and OUT by using ESP32 Code

...38: Smooth RGB Wave Fader by using ESP32 Code

...39: Knight Rider LED Scanner by using ESP32 Code

...40: Knight Rider LED Scanner with Smooth Trail by using ESP32 Code

...41: Four LED Animation Pack by using ESP32 Code

3V3
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BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!
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Folder:  ue_AR_16_KS_06

SOURCE CODE GENERATED WITH AI ASSISTANCE

EXPERIMENTS WITH IO CONNECTORS

CLK

SD0

SD1

IO15

IO2

IO0

IO4

IO16

IO17

IO5

IO18

IO19

IO23

CMD

SD3

SD2

IO13

IO12

IO14

IO27

IO26

IO25

IO33

IO32

IO35

G
N
D

V
C
C

S

IO34

SVN

SVP

EN

ESP32

IO4IO2 IO18IO5

IO26IO25 IO14IO27

SW1 SW2 SW3 SW4

...01: SW1 - SW4 State Read Out (1/0) at Serial Monitor

...03: SW1 - SW4 State Read Out (Text) at Serial Monitor (using Arrays)

...04: SW1 - SW4 State Indication with RD-YW-GN-BL LED

...05: SW1 - SW4 Inverted State Indication with RD-YW-GN-BL LED

...07: Toggle SW1 Red LED ON/OFF, PB Debouncing "delay()"

...08: Toggle SW1 Red LED ON/OFF, PB Debouncing "millis()"

...11: SW1 one-shot (5 sec.) Red LED

...12: SW1- 5, SW2 -10, SW3- 15, SW4- 20 sec. RD-YW-GN-BL one-shot

...13: Yellow Led Brightness (PWM) Control with SW1 & SW2

...06: SW1 Invert State at Red LED & SW1 State at Green LED

...10: Toggle SW1 - SW4 Red - Blue ON/OFF PB Debouncing "millis()"

IO2 RED

IO4 YELLOW

IO5 GREEN

IO18 BLUE

IO25 SW1

IO26 SW2

IO27 SW3

IO14 SW4

1
0
0
n

1
 k

1
 k

1
 k

1
 k

SW1 SW2 SW3 SW4

1
0
0
n

1
0
0
n

1
0
0
n

YELLOWRED GREEN BLUE

ESP32

GND

IO23

SCL

TX

RX

SDA

GND

IO19

IO18

IO5

IO17

IO16

IO4

IO0

IO2

IO15

SD1

SD0

CLK

3V3

EN

SVP

SVN

IO34

IO35

IO32

IO33

IO25

IO26

IO27

IO14

IO12

GND

IO13

SD2

SD3

CMD

VIN

1
 k

1
 k

1
 k

1
 k

1
 k

1
 k

1
 k

S8050 S8050 S8050 S8050

1
 k

BLUEGREENYELLOWRED

GND

...02: SW1 - SW4 State Read Out (1/0) at Serial Monitor (using Arrays)

...09: Toggle SW1 - SW4 Red - Blue ON/OFF PB Debouncing "delay()"

...14: Star / Delta Motor Starter Simulation:

         SW1 Red Button = STOP, SW3 Green Button = START

         Yellow LED = Main Contactor

         Green LED = Delta Contactor

         Blue LED   =  Star Contactor

3V3
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Folder:  ue_AR_16_KS_07

SOURCE CODE GENERATED WITH AI ASSISTANCE

EXPERIMENTS WITH PIR MOTION SENSOR

CLK

SD0

SD1

IO15

IO2

IO0

IO4

IO16

IO17

IO5

IO18

IO19

IO23

CMD

SD3

SD2

IO13

IO12

IO14

IO27

IO26

IO25

IO33

IO32

IO35

G
N
D

V
C
C

S

IO34

SVN

SVP

EN

ESP32

IO4IO2

IO25

SW1

1
0
0
n

1
 k

SW1
RED

ESP32

GND

IO23

SCL

TX

RX

SDA

GND

IO19

IO18

IO5

IO17

IO16

IO4

IO0

IO2

IO15

SD1

SD0

CLK

3V3

EN

SVP

SVN

IO34

IO35

IO32

IO33

IO25

IO26

IO27

IO14

IO12

GND

IO13

SD2

SD3

CMD

VIN

1
 k

1
 k

1
 k

S8050 S8050

1
 k

YELLOWRED

GND

IO14

PIR

IO2 RED

IO4 YELLOW

IO14 PIR

IO25 SW1

20 k

1
0
0
n

100n

3

1 2
GND 3V3

VCC

PIR

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

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

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

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

3V3
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SOURCE CODE GENERATED WITH AI ASSISTANCE

EXPERIMENTS WITH PASSIVE BUZZER  ( SPEAKER )

CLK

SD0

SD1

IO15

IO2

IO0

IO4

IO16

IO17

IO5

IO18

IO19

IO23

CMD

SD3

SD2

IO13

IO12

IO14

IO27

IO26

IO25

IO33

IO32

IO35

G
N
D

V
C
C

S

IO34

SVN

SVP

EN

ESP32

ESP32

GND

IO23

SCL

TX

RX

SDA

GND

IO19

IO18

IO5

IO17

IO16

IO4

IO0

IO2

IO15

SD1

SD0

CLK

3V3

EN

SVP

SVN

IO34

IO35

IO32

IO33

IO25

IO26

IO27

IO14

IO12

GND

IO13

SD2

SD3

CMD

VIN

IO26

SPEAKER

...01: Buzzer 150 Hz Tone

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

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

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

...05: Intruder Alarm Siren (wail sound), with delay()

...06: US Police Siren (yelp sound), with delay()

...07: US Fire Engine Siren (yelp sound), with delay()

...08: Long, slow US Police Car Siren, with millis()

IO26 SPEAKER

8 7 6 5

1 2 3 4

8002B 2
0
 k

20 k

1µ

1µ
SPEAKER C/W AMPLIFIER

1µ

1
0
 k

3V3
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Folder:  ue_AR_16_KS_09

SOURCE CODE GENERATED WITH AI ASSISTANCE

EXPERIMENTS WITH ACTIVE BUZZER

CLK

SD0

SD1

IO15

IO2

IO0

IO4

IO16

IO17

IO5

IO18

IO19

IO23

CMD

SD3

SD2

IO13

IO12

IO14

IO27

IO26

IO25

IO33

IO32

IO35

G
N
D

V
C
C

S

IO34

SVN

SVP

EN

ESP32

IO25

SW1

1
0
0
n

1
 k

SW1
RED

ESP32

GND

IO23

SCL

TX

RX

SDA

GND

IO19

IO18

IO5

IO17

IO16

IO4

IO0

IO2

IO15

SD1

SD0

CLK

3V3

EN

SVP

SVN

IO34

IO35

IO32

IO33

IO25

IO26

IO27

IO14

IO12

GND

IO13

SD2

SD3

CMD

VIN

IO32

IO14 BUZZER

IO25 SW1

IO32 POT

1
0
 k

P
O

T
E

N
T

IO
M

E
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 2
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...01: SW1 activate Active Buzzer

...02: Active Buzzer 0.1 sec. ON / 0.9 sec. OFF

...03: Active Buzzer 0.1 sec. ON at variable Speed

...04: Active Buzzer PWM at 1 Hz Period

...05: SW1 Released = 1 Hz Beep, SW1 Pressed = 5 Hz Beep

IO14

POTENTIOMETER
ACTIVE BUZZER

REMOVE

SEAL

AFTER

WASHING

3V3
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EXPERIMENTS WITH MICROPHONE

CLK

SD0

SD1

IO15

IO2

IO0

IO4

IO16

IO17

IO5
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CMD
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SD2
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SVP

EN

ESP32
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IO23
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TX

RX

SDA

GND

IO19

IO18

IO5

IO17

IO16

IO4
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IO2

IO15

SD1

SD0

CLK

3V3
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SVP

SVN

IO34

IO35

IO32

IO33

IO25

IO26

IO27

IO14

IO12

GND

IO13

SD2

SD3

CMD
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IO32

IO2 RED

MIC

GND

...01: PRINT MIC_LM358 VALUE TO SERIAL MONITOR

8 7 6 5

1 2 3 4

LM358

1
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 k
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 k

1
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1
0
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MIC

1
0
0
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1
0
0
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1
0
0
 n

MICROPHONE C/W PREAMPLIFIER

1
0
 k

3V3

...02: PRINT AVERAGE SOUND LEVEL TO SERIAL MONITOR

...03: PRINT PEAK TO PEAK AMPLITUDE TO SERIAL MONITOR

...04: CLAP DETECTOR (CLAP TOGGLE SWITCH)

...05: PEAK LED INDICATOR

...06: PEAK ALARM LED INDICATOR LATCH, WITH PB RESET

1
 k

S8050

1
 k

RED

IO2

RED

1
0
0
n

1
 k

SW1
RED

IO25

SW1

IO25 SW1

IO32 SOUND
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EXPERIMENTS WITH WS2812 PIXEL

IO18

PIX 0 PIX 1 PIX 2 PIX 3 PIX 4 PIX 5

The WS2812 series is a type of LED whichThe WS2812 series is a type of LED which is individually

addressable, meaning each LED can be controlled independently

to display different colors and brightness levels.

Breakdown of key features:

1. RGB LED: It can display a full spectrum of colors by

2. Built-in Driver: Each LED has a small build-in controller that

    manages its color and brightness, making it easy to control

    with a single wire.

    separately in a strip or matrix.

    For example, in a strip of 50 LEDs, you can make one LED red,

    another blue, and another green, all at the same time.

4. Daisy-chainable: You can connect many WS2812 LEDs 

    together, and they can be controlled with just one data line from

    a microcontroller.

5. Use: These LEDs are popular in projects like light displays, LED

    matrices, and decorative lighting. They allow for cool effects

    like color fades, chasing lights and animations.

In short, the WS2812 is a versatile, programmable LED that

programmable LED that simplifies the process of creating

colorful effects in electronic projects.

1
 D

O
U

T

2
 G

N
D

3
 V

D
D

4
 D

IN

W
S

2
8

1
2

    combining red, green, blue.

3. Individually Addressable: You can control each LED separately

ue_AR_16_KS-11

*.INI SAMPLE SOURCE CODE FOLDER

...11A_RED...

R

B G

...11B_GREEN...

...11C_BLUE...

...11D_PINK...

...11E_ORANGE...

...11F_YELLOW...

...11G_TURQUOISE...

...11H_WHITE...

...01 - 8x1 LED DOT CHASER, BOTTOM...TOP

...02 - 8x1 LED DOT CHASER, TOP...BOTTOM

...03 - 8x1 LED DOT CHASER, BOTTOM...TOP & RETURN

...04 - 8x1 LED LINE CHASER, BOTTOM...TOP

...05 - 8x1 LED LINE CHASER, TOP...BOTTOM

...06 - 8x1 LED LINE CHASER, BOTTOM...TOP & RETURN

...07 - 4x2 LED DOT CHASER, BOTTOM...TOP

...08 - 4x2 LED DOT CHASER, TOP...BOTTOM

...09 - 4x2 LED DOT CHASER, CENTER...OUTSIDE

...10 - 4x2 LED DOT CHASER, OUTSIDE...CENTER

...11 - 4x2 LED LINE CHASER, BOTTOM...TOP

...12 - 4x2 LED LINE CHASER, TOP...BOTTOM

...13 - 4x2 LED LINE CHASER, CENTER...OUTSIDE

...14 - 4x2 LED LINE CHASER, OUTSIDE...CENTER

...15 - 4x2 LED LINE CHASER, BOTTOM...TOP & RETURN

...16 - 4x2 LED LINE CHASER, TOP...BOTTOM & RETURN

GROUPS:

FILES PER GROUP  (COLOR):

...11I_US POLICE VECICLE LIGHT-BAR

...11J_GERMAN POLICE VEHICLE LIGHT-BAR

...11K_ROAD SERVICE VEHICLE LIGHT-BAR

...11L_RUNNING RGB LIGHTS

...11M_KNIGHT RIDER K.I.T.T. LIGHT-BAR

...11N_"METEOR"

...11O_"FIRE WORK"

...11P_"BUBBLES"

...11Q_"SPARKLING"

...11R_RAINBOW COLOR

...11S_COLOR TWISTER

...11T_FLOATING RAINBOW COLORS  ( 3x )

...11U_XMAS THEME
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EXPERIMENTS WITH ULTRA SONIC DISTANCE MONITORING

...01: PRINT DISTANCE VALUE TO SERIAL MONITOR

1
 k

S8050

1
 k

RED

ECHO TRIG.

...02: APPROACHING ALARM INDICATOR:

         Red LED D2 ON IF DISTANCE < 30 cm

         Red LED D2 OFF IF DISTANCE > 50 cm

16 15 14 13

1 2 3 4

CS100A

10 M

12

5

11

6

10

7

9

8

1
8
 p

8 MHz

1
8
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RX1 TX2

2   1 2   1

3
 R

 3

1
0
0
 n

1
0
 µ

ECHO

TRIGGER

IO2

IO4

IO5

IO23

IO32

POTENTIOMETER ACTIVE BUZZER

REMOVE

SEAL

AFTER

WASHING
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S8050
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YELLOW
1
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S8050
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GREEN

1
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S8050

2
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 2

ULTRA SONIC SENSOR

...03: APPROACHING MONITOR WITH AUDIBLE ALARM:

         > 400 mm = GREEN LED (SAFE)

            400 mm - 100 mm YELLOW LED (ATTENTION)

         < 100 mm = RED LED + BUZZER (ALARM)

         WITH DISTANCE READINGS AT SERIAL MONITOR. 

...04: APPROACHING MONITOR WITH AUDIBLE ALARM

         WITH POTENTIOMETER ALARM THRESHOLD

         SETTING 100 - 500 mm

...05: APPROACHING MONITOR WITH VEHICLE STYLE

         AUDIBLE ALARM.
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EXPERIMENTS WITH LIGHT DEPENDENT RESISTOR (LDR)

1
 k

S8050

1
 k

RED

IO2

IO4

IO5

IO32

POTENTIOMETERACTIVE BUZZER

REMOVE

SEAL

AFTER

WASHING

P
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T

E
R

1
 k

S8050

1
 k

YELLOW

1
 k

S8050

1
 k

GREEN

S8050

2
 k

 2

...01:  Voltage Divider with 3V3 to LDR -- IO33 -- 10k to GND 

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

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

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

                 Print:  ...IO33 Raw Value 0 - 4095, 

                           ...Calculated Voltage at IO33  

                           ...Calculated LDR Resistance in kOhms

                           ...to Serial Monitor

...06: Laser / LDR Light Barrier Intruder Alarm

...07: Laser / LDR Light Barrier Intruder Alarm Latch with PB Reset

...05: LED2 PIR Motion Control with LDR Twilight Switch

Folder:  ue_AR_16_KS_13

SOURCE CODE GENERATED WITH AI ASSISTANCE

BRIGHT  =  LDR RESISTANCE LOW  =  IO33 VOLTAGE HIGH

DARK     =  LDR RESISTANCE HIGH  =  IO33 VOLTAGE LOW

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 =
U x R2

R

 (U2)
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D

R

3V3

GND

R
2

R

U
1

U
2

U

IO33

1
0
 k

U2 =
3.3V x 10k

LDR + 10k

VOLTAGE DIVIDER OUTPUT

IO33 =
U2 x 4095

U

IO33 RAW VALUE

PIR

IO25

SW1

IO14
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IO14 PIR

IO5 GREEN

IO4 YELLOW
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IO32 POT

IO33 LDR
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EXPERIMENTS WITH LIGHT DEPENDENT RESISTOR (LDR)
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IO17
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SD1

SD0
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EN
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SVN

IO34
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IO32

IO33

IO25

IO26

IO27

IO14

IO12

GND

IO13

SD2

SD3

CMD

VIN

1
 k

IO26

SPEAKER

IO18

IO18 BLUE

IO5 GREEN

IO4 YELLOW

IO2 RED

IO26 SPEAKER

IO14 POT

BLUE

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

3V3

GND

R
2

R

U
1

U
2

U

IO32
U2 =

3.3V  x  5 k

10 k

VOLTAGE DIVIDER OUTPUT

IO32 =
U2 x 4095

U

IO32 RAW VALUE

1
0
 k

...01:  Voltage Divider with Potentiometer  ( IO32 )

                 Print Raw Value & Calculated Voltage to Serial Monitor

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

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

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

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

                 Play Tone on Passive Buzzer  ( Speaker )

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

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

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

                 0 = Red,  0-4094 = Yellow,  4095 = Green

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

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

...10:  Seven Step Voltage Indicator

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

...12:  Green LED PWM Fade

...13:  Red / Green LED Opposite PWM Fading

...14:  Red / Green 0.25 - 3 Hz Opposite Fading
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EXPERIMENTS WITH IR RECEIVER

STEM

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

...02: IR Receiver Led Control:

Udo's Worksheet

W
S
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P
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IO23

IR-REC

IO19 WS2812

IO23 IR-REC

IO18 BLUE

IO5 GREEN
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1 32
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keyestudio
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YELLOW

GREEN

BLUE

...03: IR Receiver Led Control: ...all Led  "ON"

         ...all Led "ON" *

...04: IR Receiver Led Control: Fading up

Fading down

...05: IR Receiver WS2812 Control: Count up

Count down

Color Change Rev

Color Change Fwd
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...01:  Print Temperature & Humidity Values to Serial Monitor

...02:  HVAC Heater Temperature Control Indicator, Red Led

...03:  HVAC Cooling Temperature Control Indicator, Blue Led

...04:  Humidity Fan Control Indicator, Green Led

          ON 21.5°C / OFF 24.5 °C - Temperature on Serial Monitor

          ON 24.5°C / OFF 21.0 °C - Temperature on Serial Monitor

          ON 80.0% / OFF 60.0% - Humidity on Serial Monitor 

D
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1
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N
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BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!

WWW.RETRO-CIRCUITS.COM

EXPERIMENTS WITH TEMPERATURE & HUMIDITY SENSOR DHT11

STEMUdo's Worksheet
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8 x 8 LED DOT MATRIX
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IO18

C
S

C
L
K

D
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MAX7219 / 1088AS

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

...02:  Chasing single LED 0 - 63

...03:  Moving Column 0 - 7

...04:  Moving Row 0 - 7

...05:  Scroll "HELLO"

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

...07:  Draw: Quare Frame 8x8

...08:  Draw: Circle 8x8

...09:  Draw: Diagonal Cross 8x8

...10:  Count and Display 0 - 9

...11:  Display A - Z

...12:  Display a - z

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

Folder:  ue_AR_16_KS_17

SOURCE CODE GENERATED WITH AI ASSISTANCE
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BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

FOR  FULLY  COMPONENT  SPECS.  SEE  MANUFACTURER  DATASHEETS.

FIGURES ARE  APROXMEDIATELY,  DUE  TO  COMPONENT  TOLERANCES!
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EXPERIMENTS WITH 1602 LCD DISPLAY

STEMUdo's Worksheet
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SOURCE CODE GENERATED WITH AI ASSISTANCE

...01:  LCD Module 1602 with I2C Interface, 2 x 16 Character

...03:  Push Button count up, click by click.

...02:  Push Button count up, click by click.

                 Press and hold Button for fast count.

                 Press and hold Button for fast count.

                 Potentiometer below Center Position count down,   [ NEG ]

                 Potentiometer above Center Position count up,       [ POS ]

...04:  Push Button count up, click by click, ( 8-Bit Binary Counter ).

                 Press and hold Button for fast count.

                 Potentiometer below Center Position count down,    [ NEG ]

                 Potentiometer above Center Position count up,        [ POS ]

...06:  Potentiometer Value  0 - 4095, incl. 16 Blocks Bar Graph

...08:  LDR (Voltage Divider) Value 0 - 4095, incl. 16 Blocks Bar Graph

...11:  Display Temperature in °C & Humidity % from DHT11

...12:  Display VS1838B IR Receiver Decoded Value 

...13:  Display HC-SR04 Ultra Sonic Sensor Distance in mm

...05:  Push Button count up, click by click, ( HEX Counter ).

                 Press and hold Button for fast count.

                 Potentiometer below Center Position count down,       [ NEG ]

                 Potentiometer above Center Position count up,           [ POS ]

                 Pot. below Center, Doubleclick Counter Reset to     0  [ NEG ]

                 Pot. above Center, Doubleclick Counter Set to 65535  [ POS ]

...10:  Display Push Button State  HIGH / LOW

...14:  Display HC-SR04 Ultra Sonic Sensor Distance in mm

                 with Near / Medium / Far Indication

...15:  Display HC-SR04 Ultra Sonic Sensor Distance in mm

                 with 16 Blocks Bar Graph Indicator

SCL

SDA

...07:  Potentiometer Value  0 - 4095, incl. 80 Column Bar Graph

...09:  LDR (Voltage Divider) Value 0 - 4095, incl. 80 Columns Bar Graph

...16:  Display HC-SR04 Ultra Sonic Sensor Distance in mm

                 with 80 Columns Bar Graph Indicator
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EXPERIMENTS WITH 1602 LCD DISPLAY

STEMUdo's Worksheet
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Folder:  ue_AR_16_KS_19

SOURCE CODE GENERATED WITH AI ASSISTANCE

...01:  Display: "1234"

...02:  Push Button SW1 count up, SW2 count down, click by click.

          Double Click SW1 = 0, Double Click SW2 = 9999.

...03:  Display Potentiometer Raw Value

...04:  Display LDR Voltage Divider Raw Value

...05:  Display Ultra Sonic Distance in MM

...06:  Rounded DHT11 Temperature Reading in °C

...07:  Humidity Reading from DHT11 in %

...08:  Decoded IR-Rec Reading
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