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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

AR-15 - EXPERIMENTS WITH KEYESTUDIO FKS0002 NANO DEVELOPMENT BOARD

EXPERIMENTS WITH ON-BOARD COMPONENTS

SHEET EXP. DESIGNATION

004
005
006
007
008
009
010
011
012
013
014
015
016
017
018
019
020

34
13
4

19

BOARD LAYOUT
LED1, LED2, LED3, LED4
PUSH BUTTON WITH PULL UP RESISTOR
PIR SENSOR ( PASSIVE INFRARED MOTION SENSOR )
SPEAKER WITH AMPLIFIER
ACTIVE BUZZER
MICROPHONE WITH PREAMPLIFIER
6 WS2812B PIXEL
ULTRA SONIC DISTANCE SENSOR
LIGHT DEPENDENT RESISTOR, LDR ( VOLTAGE DIVIDER )
POTENTIOMETER ( VOLTAGE DIVIDER )
IR RECEIVER
TEMPERATURE & HUMIDITY SENSOR DHT11
8 x 8 LED MATRIX 1088AS
LCD DISPLAY 2 x 16 CHARACTERS - 1602 12C MODULE
4 DIGIT 7-SEMENT DISPLAY TM1650 / 420564L
SG90 MICRO SERVO

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

STEM —

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15

A4

udo@elgers.com I ue-ERT20260310-02| 10-MAR-2026

003

A

KEYESTUDIO - FKS0002 INVENTOR STARTER KIT
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Udo's Worksheet STEM ——
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OPERATING VOLTAGE: 5V

SUPPLY VOLTAGE: 7-12VDC (6-20 VDC LIMIT )
MICROCONTROLLER: ATmega128 OR ATmega328
CONNECTED TO ON-BOARD LED / (SP1) SCK / DIGITAL PIN 18 D13 % & 15 D12 |DIGITAL PIN 12/ (SPI) MISO DIGITAL 1/ PINS: 14 ( OF WHICH 6 PROVIDE PWM OUTPUT )
+33VDC| 3v3 17 0 14 D11 |DIGITAL PIN 11/ (SPI) MOSI / PWM ANALOG INPUT PINS: 8
1/0 REFERENCE| AREF 18 E 13 D10 DIGITAL PIN 10/ (SPI) SS / PWM CURRENT PER I/O PIN: 20 mA ( MAX. INTERM. 40 mA )
ANALOGPINO| A0 oo 12 D09 | DIGITAL PIN 09 /PWM FLASH MEMORY ATm128: 16 kB ( 2 kB USED BY BOOTLOADER )
ANALOGPIN| At 20 3 m D08 | DIGITAL PIN 08 FLASH MEMORY ATm328: 32 kB ( 2 kB USED BY BOOTLOADER )
ANALOGPIN2| A2 21 1 10 D07  |DIGITAL PIN 07
: SRAM: 1kB (ATmega168) OR 2 kB (ATmega328)
ANALOGPIN3| A3 2 | 09 D06 |DIGITAL PIN 06 / PWM
: EEPROM: 512 BYTES (ATmega168) OR 1 kB (ATmega328)
ANALOGPIN4| A4 23 i 08 D05 |DIGITAL PIN 05/ 12C SCL / PWM
ANALOGPIN5| A5 24 i o7 D04 |DIGITAL PIN 04 / 12C SDA CLOCK SPEED: 16 MHz
ANALOGPING| A6 25 1 06 D03 |DIGITAL PIN 03 / INTERRUPT / PWM
ANALOGPIN7| A7 2% 1 05 D02  |DIGITAL PIN 02 / INTERRUPT
: FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
+o0VDC| 5V o o GND | GROUND FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
RESET| RST 28 03 RST |RESET BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
GROUND| GND 20 i 02  DOORXO |DIGITAL PIN 00/ SERIAL PORT RX I I
7..12VDC SUPPLY VOLTAGE ~ VIN 30 | 01  DO1TX1|DIGITAL PIN 01/SERIAL PORT TX AR-15 | A4| udo@elgers.com | ue-ERT20260310-03] 10-MAR-2026

004 A | KEYESTUDIO - FKS0002 NANO INVENTOR STARTER KIT

AR_15_KS-04-Layout.pdf WWW.RETRO-CIRCUITS.COM



RETRO CIRCUITS

(c) Udo Elger
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SOURCE CODE GENERATED WITH Al ASSISTANCE
* * * Folder: ue_AR_15_KS 05

...01: Led1 Flasher (red 1 Hz) - delay()
...02: Led2 Flasher (yellow 1 Hz) - delay()
...03: Led3 Flasher (green 1 Hz) - delay()
REDSZ; VELLOWSZ? GREENSZ? BLUESZ; ...04: Led3 Flasher (blue 1 Hz) - delay()

x x x
- -

1k

Ao FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.

D4 @_o YELLOW BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15 A4 | udo@elgers.com I ue-ERT20260306-06| 06-MAR-2026

| KEVESTUDIO - INVENTOR NANO STARTER KIT FKS0002
005 EXPERIMENTS WITH (D) OUTPUTS

ue_AR_15_KS-05.pdf WWW.RETRO-CIRCUITS.COM

; ; ...05: Non-Blocking Led1 Flasher (red 1 Hz) - millis()
= e o s = ...06: Non-Blocking Led2 Flasher (yellow 1 Hz) - millis()
FIe< o (] = ...07: Non-Blocking Led3 Flasher (green 1 Hz) - millis()
= 8> 23 8 = ...08: Non-Blocking Led3 Flasher (blue 1 Hz) - millis()
Mo = (] (m ...09: Led1, 2, 3, 4 Flasher (red, yellow, green, blue 1 Hz - delay()
= g r g = ..10: Led1, Led2, Led3, Led4 Chaser - delay()
m [ l (] (m ~ ~ ~ ...11: Non-Blocking Led1, Led2, Led3, Led4 Chaser - millis()
= g g = How Hardware PWM Works: ...12: 4 Led comulative forward & reverse - delay()
a| [ ol 1. Choose a PWM Pin ...13: Led1 Flasher (red 1/2 Hz) - delay()
m| [ - offf] 2. analogWrite(pin. value) $8050 88050 $8050 58050 ...14: Led1 Flasher (red 5 Hz) - delay()
o [ -] @ 3.0 = OFF - 255 = Full Power - .
m [ (] (m 4. Signal is switching fast 01-24.. dlgltalertle() ..HIGH/LOW ...15: Led1 Needle Flasher (red 1 Hz) - delay()
= g g = 25-31... analogWrite() ...0-255 ...16: Led2 Offshore Obstruction Warning Light Flasher
o o N - - - ...17: Led2 SOS Morse Flasher
03 (S——@ re0 ...18: Traffic Light (USA sequence)
ps @——@ veow ...19: Traffic Light (CN sequence)
22 = = :EE:N ...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)
Hardware PWM is only available on Pin's: D3, D5, D6; D9, D10 & D11
...25: LED Fade IN and OUT by using PWM
...26: Smooth LED Fade IN and OUT with Gamma Correction
oo ...27: Extra Smooth LED Sine Breathing IN and OUT
5 < ...28: Two Extra Smooth LED Alternating Sine Breathing
E: g - : ...29: Four Extra Smooth LED Moving Wave Sine Breathing
. o VELLOW§Z§ ...30: Four Super Smooth LED Moving Wave Cosine Breathing
= = Ei ...31: Four Super Smooth LED Moving Back & Forth Wave Cosine Breathin.
5] @ o5
| O O) (m| oe
= 8 8 = E; Software PWM on any D-Pin. here Pin: D4, (Experimental Solution only)
= [ (] (@ oo ...32: LED Fade IN and OUT with normal Software PWM
=1s oI5 ...33: Smooth LED Fade IN and OUT with Sine optimized Software PWM
5| [} (-] |@| o2 ...34: Smooth LED Fade IN and OUT with Cosine optmizes Software PWM
a ] (] (@] b3 How Software PWM Works:
= 8 8 = . 1. Turning Output Pin HIGH
m [°) o fl=] A5 2. Waiting for ON Time
m| (-] SN-) E| A4 3. Turning Output Pin LOW S8050
= 8 8 = :; 4. Waiting for OFF Time 32-34.. digitaWrite() ...HIGH /LOW
a| [ o ICIY 5. Repeating very fast
Clfo ofld
() ()
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Udo's Worksheet
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STEM —

D3

D4

D5

D2 (&——@) RED

D3 (&——@) YELLOW
D4 (&———@) GREEN
D5 (&——@) BLUE
D6 (——@) sw4

D7 (—@) sw3

D8 (——@) sw2

D9 (F——@) sw1

SWi1

D8

SW2

RED

le

Zf YELLOWS

Zf GREENS

S8050

x
-

S8050

x
-

S8050

S8050

g 100n

|_ -
Swi1
RED

g 100n

sw2
YELLOW

g 100n

|_ -
Sw3
GREEN

100n

|_ -
Sw4
BLUE

SOURCE CODE GENERATED WITH Al ASSISTANCE
Folder: ue_AR_15_KS_06

...01: Push Button SW1 State Read Out (1/0) at Serial Monitor

...02: Push Button SW1 State Read Out (Text) at Serial Monitor

...03: Push Button SW1 State Indication with Red LED.

...04: Push Button SW1 inverted State at Red LED

...05: Push Button SW1 State at Red LED & inverted State at Green LED
...06: INV- SW1 = red, SW2 = yellow, SW3 = green, SW4 = blue

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

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

...10: Toggle SW1 - SW4 Red - Blue ON/OFF PB Debouncing "millis()"
...11: Push Button with Timer (5 sec. delay off)

...12: Push Button with Timer (5, 10, 15 or 20 sec. delay off)

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

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15 A4 | udo@elgers.com I ue-ERT20260307-01| 07-MAR-2026

s | KEVESTUDIO - INVENTOR NANO STARTER KIT FKS0002
006 EXPERIMENTS WITH (D) INPUTS / OUTPUTS

ue_AR_15_KS-06.pdf

WWW.RETRO-CIRCUITS.COM
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D2 (&——@) RED

D3 (5——@) YELLOW

D9 (———@) sw1
D12 (5——@) PR
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sSwi1
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SOURCE CODE GENERATED WITH Al ASSISTANCE
Folder: ue_AR_15 KS 07

...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

STEM —

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15

A4

udo@elgers.com I ue-ERT20260308-01| 08-MAR-2026
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A

KEYESTUDIO - INVENTOR NANO STARTER KIT FKS0002
EXPERIMENTS WITH PIR MOTION SENSOR

ue_AR_15_KS-07.pdf
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Udo's Worksheet

(FEEEEEEEEEEEEEEEE

SPEAKER

FREQUENCIES IN Hz OF MUSICAL PITCHES

c

C#

D

Eb

Fi#

G#

Bb

16.35

17.32

18.35

19.45

20.60

21.83

23.12

24.50

25.96

27.50

29.14

30.87

32.70

34.65

36.71

38.89

41.20

43.65

46.25

49.00

51.91

55.00

58.27

61.74

POTENTIOMETER

65.41

69.30

73.42

77.78

82.41

87.31

92.50

98.00

103.8

110.0

116.5

123.5

130.8

138.6

146.8

155.6

164.8

174.6

185.0

196.0

207.7

220.0

233.1

246.9

261.6

277.2

293.7

3111

329.6

349.2

370.0

392.0

415.3

440.0

466.2

493.9

523.3

554.4

587.3

622.3

659.3

698.5

740.0

784.0

830.6

880.0

932.3

987.8

1047

1109

1175

1245

1319

1397

1480

1568

166.1

1760

1865

1976

2093

2217

2349

2489

2637

2794

2960

3136

3322

3520

3729

3951

O N|lojla|h|[lw|N| 2O

4186

4435

4699

4978

5274

5588

5920

6272

6645

7040

7459

7902

D7 (3———) SPEAKER
D9 (S——@) swi
As @——@ ot

o1 2

D 8002B

20k

EZA -

100n

sSwi1
RED

SOURCE CODE GENERATED WITH Al ASSISTANCE
Folder: ue_AR_15 _KS 08

...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: Non-Blocking US Police Siren (wail sound), with millis()
...06: Non-Blocking fast US Police Siren (yelp sound), with millis()
...07: Non-Blocking US Police Siren (yelp sound), with millis()
...08: Star Wars - Imperial March Intro

...09: Happy Birthday Jingle

...10: Jingle Bells

...11: Offshore Foghorn

...12: SOS Morse Signal

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

...14: Naval Destroyer-Class Ship Siren

...15: Electromechanical Bell Simmulation

...16: Fire Engine Wail Siren

...17: Tone Frequency Control with Potentiometer

...18: Tone Interval Control with Potentiometer

...19: Tone Control with Push Button

STEM —

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15

A4

udo@elgers.com I ue-ERT20260308-02| 08-MAR-2026

008

A

KEYESTUDIO - INVENTOR NANO STARTER KIT FKS0002
EXPERIMENTS WITH PASSIVE BUZZER ( SPEAKER )

ue_AR_15_KS-08.pdf

WWW.RETRO-CIRCUITS.COM
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RED

STEM —

SOURCE CODE GENERATED WITH Al ASSISTANCE
Folder: ue_AR_15 _KS 08

...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

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15 A4 | udo@elgers.com I ue-ERT20260308-03| 08-MAR-2026

| KEVESTUDIO - INVENTOR NANO STARTER KIT FKS0002
009 EXPERIMENTS WITH ACTIVE BUZZER

ue_AR_15_KS-09.pdf

WWW.RETRO-CIRCUITS.COM
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Udo's Worksheet

(FEEEEEEEEEEEEEEEE

-

1k

$8050

100n

MICROPHONE C/W PREAMPLIFIER

[ |
ll100n
e

100n 8

100 n

SOURCE CODE GENERATED WITH Al ASSISTANCE

Folder: ue_AR_15 KS_10

...01: PRINT A0 MIC VALUE TO SERIAL MONITOR
...02: INDICATE MIC VALUE PEAK LEVEL WITH RED LED
...03: LATCH IN MIC PEAK LEVEL AND SHOW WITH RED LED

...04: TOGGLE SWITCH WITH MICROPHONE

STEM —

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15

A4

udo@elgers.com I ue-ERT20260309-02| 09-MAR-2026

010

A

KEYESTUDIO - INVENTOR NANO STARTER KIT FKS0002

EXPERIMENTS WITH MICROPHONE

ue_AR_15_KS-10.pdf

WWW.RETRO-CIRCUITS.COM
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* INI SAMPLE SOURCE CODE FOLDER
''''''''''''''''''''''''''''''''''''''' ! ue_AR_15_KS-11

The 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. GROUPS:
Breakd £ kov fostures: ..11A_RED...
o reakdown of key features: .11B_GREEN...
s 1. RGB LED: It can display a full spectrum of colors by ..11C_BLUE...
combining red, green, blue. ..11D_PINK...
PI:(O p|lx1 PI:(Z PI:(S P\:<4 p|lxs 2. Built-in Driver: Each LED has a small build-in controller that ...11E_ORANGE...
manages its color and brightness, making it easy to control ..11F_YELLOW...
04 (S——@) w2812 with a single wire. ..11G_TURQUOISE...
26 @——@) roT 3. Individually Addressable: You can control each LED separately - TTH_WHITE...

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

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

4. Daisy-chainable: You can connect many WS2812 LEDs
together, and they can be controlled with just one data line from
a microcontroller.
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(]
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(FEEEEEEEEEEEEEEEE

00000000000000000

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.

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

programmable LED that simplifies the process of creating ...10 - 4x2 LED DOT CHASER, OUTSIDE...CENTER
colorful effects in electronic projects. ...11 - 4x2 LED LINE CHASER, BOTTOM...TOP
e ...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

| .
i !
i !
i !
i !
i !
i !
i !
i !
i !
i !
i !
i !
i !
i |
: separately in a strip or matrix. i
i i FILES PER GROUP (COLOR):
i i
i !
i !
i !
i !
i !
i !
i !
i !
i !
i !
i !
i !
i |

...111_US POLICE VECICLE LIGHT-BAR
...11J_GERMAN POLICE VEHICLE LIGHT-BAR
...11K_ROAD SERVICE VEHICLE LIGHT-BAR jz;
...11L_RUNNING RGB LIGHTS

p12 ...11M_KNIGHT RIDER K.I.T.T. LIGHT-BAR
..11N_"METEOR"

...110_"FIRE WORK"

...11P_"BUBBLES"

i
N
i)
i
N
i)

WS2812

. ooe ' 7] ' 7] ' 7] ' TT] ' TT] ' 1T .11Q_"SPARKLING"

n DO4—=iF - - [ ...11R_RAINBOW COLOR z

2 o ..11S_COLOR TWISTER ~8.38
5 ...11T_FLOATING RAINBOW COLORS "5 2

...11U_XMAS THEME

13
—
I
—
N
I

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15 A4 | udo@elgers.com I ue-ERT20260310-01| 10-MAR-2026

s | KEVESTUDIO - INVENTOR NANO STARTER KIT FKS0002
011 EXPERIMENTS WITH WS2812 PIXEL

ue_AR_15_KS-11.pdf WWW.RETRO-CIRCUITS.COM
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POTENTIOMETER

ACTIVE BUZZER

@

REMOVE
SEAL
AFTER
WASHING

D2 (@) RED

D3 (——@) YELLOW
D4 (——@) GREEN
D5 (&——@) ECHO
D6 (——@) TRIG

D7 (——@) BUZZER
As @——@ ror

SOURCE CODE GENERATED WITH Al ASSISTANCE
Folder: ue_AR_15 KS_12

...01: PRINT DISTANCE VALUE TO SERIAL MONITOR

...02: APPROACHING ALARM INDICATOR:
Red LED D2 ON IF DISTANCE < 30 cm
Red LED D2 OFF IF DISTANCE > 50 cm

...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.

POTENTIOMETER

- ~ - x ! ULTRA SONIC SENSOR
- - - ] I ©
[ RX1 X2 |:§:|
|
REDSZ? YELLOWSZ? GREENXZ? J_ i Q210 Q210
i
— T ! |
| | | [
i 16 15 14 13
|
i D CS100A
: o1 2 3 4
x 3 N i _I
- - ~ ! ECHO
e T
|
$8050 $8050 $8050 $8050 i
i

-
6 7 8 - -
T a o 4 c
© @ o =1
@ e |8

TRIGGER

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15 A4 | udo@elgers.com I ue-ERT20260310-03| 10-MAR-2026

KEYESTUDIO - INVENTOR NANO STARTER KIT FKS0002

012 A EXPERIMENTS WITH ULTRA SONIC DISTANCE MONITORING
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(c) Udo Elger

Udo's Worksheet STEM ——

SOURCE CODE GENERATED WITH Al ASSISTANCE
Folder: AR_15_KS_13
SW1 PIR older: ue_AR_15_KS_
...01: Voltage Divider with 5V to LDR -- A7 -- 10k to GND
Print: ...A7 Raw Value 0 - 1023,
...Calculated Voltage at A7
...Calculated LDR Resistance in kOhms

REMOVE
SEAL

AFTER
WASHING

o8 02 (&——@) ReD ...to Serial Monitor

@] 03 (&——@) YELLOW ...02: LDR Twilight Switch with LED2 - Yellow
(5] D4 (& © creen ...03: LDR Twilight Switch with LED2 & Hysteresis
= ® ® D5 (S——@) swi ...04: LDR Twilight Switch with LED2, adj. Threshold & Hysteresis
5| [] (<] D6 (& © Fr ...05: LDR Adjustable PWM Abient Light Controller for LED2
= g g 07 (&——@) BUZZER ...06: LDR Smooth ON / OFF Twilight Switch with LED2 - Yellow
5| [ [} s @ @ ror ...07: LED2 PIR Motion Control with LDR Twilight Switch
= g g A7 @——@) LiGHT ...08: Laser / LDR Light Barrier Intruder Alarm
(e o2y © ...09: Laser / LDR Light Barrier Intruder Alarm Latch with PB Reset
o) [ -]
| e -]
o) [ ©
o] [ -]
m| [} S - | D7
a [ ° A7 @
o) [ ©
CINo (]

() ()

LDR

POTENTIOMETER ACTIVE BUZZER
VOLTAGE DIVIDER

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.
P Py Py ® PS 5V
UxR2
L
R
x 3 x o x 5 é
=z = - N - VOLTAGE DIVIDER OUTPUT
i1 n:‘— A7 U2 = 5.0V x 10k
REDSZ; YELLOWSZ; GREENSZ; J— ‘ (U2) B LDR + 10k
[
) T S g |z A7 RAW VALUE
: - ppo U2x1023
. PIR —l_ V]
5 GND
3 -:L LDR RESISTANCE
E gj 5V
'é RLDR=1OOKX(E)-1

— |ﬂo

X
e BRIGHT = LDR RESISTANCE LOW = A7 VOLTAGE HIGH
DARK = LDR RESISTANCE HIGH = A7 VOLTAGE LOW
$8050 $8050 S8050 $8050 |‘ -
hd Swi1
RED FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
AR-15 A4 | udo@elgers.com I ue-ERT20260311 -02| 11-MAR-2026

A KEYESTUDIO - INVENTOR NANO STARTER KIT FKS0002
013 EXPERIMENTS WITH LIGHT DEPENDENT RESISTOR (LDR)
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet STEM ——
SOURCE CODE GENERATED WITH Al ASSISTANCE
Folder: ue_AR_15_KS_14

...01: Voltage Divider with Potentiometer ( A6 )
Print Raw Value & Calculated Voltage to Serial Monitor

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

0 =Red, 0-1022 = Yellow, 1023 = Green
D2 (&——@) RED ...03: Print Raw Value & Calculated Percentage to Serial Monitor
D3 (&——@) YELLOW Low Alarm Indicator: Red LED at 25% ON, at 40% OFF
D4 (&——@) GREEN ...04: Play 50 - 5000 Hz Tone on Passive Buzzer ( Speaker )
D5 (&—@) BLUE ...05: Print Raw Value, Tone Letter & Frequency to Serial Monitor
07 (3———@) SPEAKER Play Tone on Passive Buzzer ( Speaker )
rs @——@) ror ...06: Adjustable Red LED Flasher 1 -5 Hz

...07: Adjustable Red LED Flasher 5 - 1 Hz
...08: Adjustable Red, Yellow, Green, Blue LED Chaser 1-5Hz
...09: Adjustable LED Wipe ON & Wipe OFF Chaser 1-5Hz

...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

...11: 1 Hz Red LED Flasher with 10 - 90% Duty Cycle
...12: Yellow LED PWM Fade

...13: Yellow / Blue LED Opposite PWM Fading

...14: Yellow / Blue 0.25 - 3 Hz Opposite Fading

()
(]
(]
(-]
©
(]
(-]
©
(]
(]
©
(]
(]
(-]
©
(]
()

00000000000000008

POTENTIOMETER SPEAKER

POTENTIOMETER ( VOLTAGE DIVIDER )

A voltage divider lets you obtain a lower voltage from a
higher voltage by using two resistors connected in series.

Z Z Z Z The ratio of the resistances determines the ratio of the
voltages, allowing you to control the desired output
voltage.

REDSZ? YELLowSZ? GREENXZ? BLusSZ?
5V
‘ U2 = R2 xU
e "R
N S| x
i VOLTAGE DIVIDER OUTPUT
w
2|« ‘ ~| A6 5.0V x 5k
2 >+ x—— 2= —
£l |:9 (U2) 10k
9
o - - 8| ¢ A6 RAW VALUE
” ” ” U2 x 1023
A= ———
U

GND

$8050 $8050 S8050 S8050

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15 A4 | udo@elgers.com I ue-ERT20260311 -O3I 11-MAR-2026

| KEVESTUDIO - INVENTOR NANO STARTER KIT FKS0002
014 EXPERIMENTS WITH POTENTIOMETER
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(c) Udo Elger

Udo's Worksheet STEM —

D2 1 20 24 SOURCE CODE GENERATED WITH Al ASSISTANCE
. Folder: ue_AR_15_KS_15
& ...01: IR Receiver Decoded Read Out ( Serial Monitor )
D3 68 94
g ...02: IR Receiver Led Control: RED
s 3 67 8
[ o]
=] =] x YELLOW
=] =] * 21
(e g |= os
m| [-14 ] = =
= g> g ] * @ GREEN
5] 5]
a ) ol 64 @ 90
o) ) on
1o 4 = 407.'”“ BLUE
m| (-] (-] |m 22 @ 82
o) ) on
| (-] opL!
o (-] (-] m D2 (—@) ReD
; g g ; D3 (&——@) YELLOW 25 66 ..03: IR Recei\{g L:ad Control: ° ...allLed "ON"
3| (-] (-] @ D4 (&———@) GREEN ...all Led "ON
o () -] @
= 3 ojtd 05 (G——@ sue 13 74
(J (J D6 (S——@) ws2s12 ...04: IR Receiver Led Control: @ Fading up
v IRREC keyestudio
@° of
Fading down
...05: IR Receiver WS2812 Control: @ Count up
@ Count down
Color Change Fwd
REDSZ? YELLOWXZ? GREENXZ? BLUESZ @
@ Color Change Rev

]

S8050 S8050 S8050 $8050

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15 A4 udo@elgers.com I ue-ERT20260311-04 I 11-MAR-2026

FUNDUINO - ARDUINO NANO DEVELOPMENT BOARD

018 A EXPERIMENTS WITH IR RECEIVER
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(c) Udo Elger

Udo's Worksheet

D2
_‘ DHT11

= @
= =
a a
Elle o O = —_— o5
o< o ol
] O); -] @
/g0 = OpL]
Ao = o
Lo < O]
L|§o = ] (@
L|§o O]
g0 O]
CI§o on
o (-] (] (m D2 (&——@) RED
m| (] (-] |m
Fllo M & D3 (&——@) YELLOW
m| () (-] m D4 (&——@) GREEN
= = D5 (&———@) BLUE
o O D6 (S——@) DHT11
X X X X ~
- - - - 5 000 =
ooo |3
D oooo
Z; YELLOWXZ? GREENXZ? BLUESZf - g SEE
D oood]

N/C —

S8050 S8050 S8050 S8050

DATA —

L

SOURCE CODE GENERATED WITH Al ASSISTANCE
Folder: ue_AR_15_KS_16

...01: Print Temperature & Humidity Values to Serial Monitor
...02: HVAC Heater Temperature Control Indicator, Red Led
ON 21.5°C / OFF 24.5 °C - Temperature on Serial Monitor

...03: HVAC Cooling Temperature Control Indicator, Blue Led
ON 24.5°C / OFF 21.0 °C - Temperature on Serial Monitor

...04: Humidity Fan Control Indicator, Green Led
ON 80.0% / OFF 60.0% - Humidity on Serial Monitor

STEM —

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15

A4

udo@elgers.com I ue-ERT20260312-01 I 12-MAR-2026
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A

FUNDUINO - ARDUINO NANO DEVELOPMENT BOARD
DHT11 TEMPERATURE & HUMIDITY SENSOR EXPERIMENTS
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Udo's Worksheet

EEEEEEEEEEEEEEEET T

STEM —

SWi1

8 x 8 LED DOT MATRIX
MAX7219 / 1088AS

D9 (F——@) sw1
D10 (&——@) cLK
D11 (——@) cs
D12 (53— DIN

1k

o Q0000000

= 00000000

100n

x| Q0000000
Q0000000
Q0000000

Swi1
RED

SOURCE CODE GENERATED WITH Al ASSISTANCE
Folder: ue_AR_15_KS 17

...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

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
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KEYESTUDIO - INVENTOR NANO STARTER KIT FKS0002
EXPERIMENTS WITH MAX7219 / 1088AS 8x8 MATRIX DISPLAY
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Udo's Worksheet

EEEEEEEEEEEEEEEETETEER

DHT11

A4 SDA

D2 (——@) sw1

D6 (&——@) DHT11
D7 (@) Us ECHO
D8 (&—+8) US TRIG
D11 (&——8) IR-REC
A7 @—@ Lor

rs @——@) Por

A5 @——@) 1602 scL
A4 @—@) 160250

POTENTIOMETER

A5 SCL 1602

EEE o B el Bem RodE B tmr

EEEE Bt Tea O Teme® R EEHE BT e e E EHEE PARAN HEARH ﬁEHEE
] HEH EEBH8 B EEEE HHEE IEEE EHHB}
oo oA

BRf5H B555S BR55H SSHER HSRH ShER Som SSEE

STEM —

SOURCE CODE GENERATED WITH Al ASSISTANCE
Folder: ue_AR_15_KS_18

...01: LCD Module 1602 with I12C Interface, 2 x 16 Character

...02: Push Button count up, click by click.
Press and hold Button for fast count.
...03: Push Button count up, click by click.
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]
...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 Resetto 0 [ NEG ]
Pot. above Center, Doubleclick Counter Set to 65535 [ POS ]

...06: Potentiometer Value 0 - 1023, incl. Bar Graph

...07: LDR (Voltage Divider) Value 0 - 1023, incl. Bar Graph
...08: Display Push Button State HIGH / LOW

...09: Display Temperature in °C & Humidity % from DHT11
...10: Display VS1838B IR Receiver Decoded Value

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

...12: Display HC-SR04 Ultra Sonic Sensor Distance in mm
with Near / Medium / Far Indication

...13: Display HC-SR04 Ultra Sonic Sensor Distance in mm
with Bar Graph Indicator

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-15 A4 udo@elgers.com I ue-ERT20260312-01 I 12-MAR-2026
018 A FUNDUINO - ARDUINO NANO DEVELOPMENT BOARD
EXPERIMENTS WITH LCD 1602 12C DISPLAY MODULE
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Udo's Worksheet

EEEEEEEEEEEEEEEETETEER

POTENTIOMETER

soa@® @ scu

DIO

CLK

TM1650 / 420564L

D2 (——@) sw1
D3 (——@) sw2
D6 (&——@) DHT11
D7 (@) Us ECHO
D8 (&—+8) US TRIG
D11 (&—@) IR-REC
A7 @—@) LoR
rs @——@) Por
A5 @——@) scL—@) T™1750 CLK
A4 @—@) spA—@) ™m1750 DIO

SOURCE CODE GENERATED WITH Al ASSISTANCE
Folder: ue_AR_15_KS_19

...01: Display: "1234"

...02: Display: " UE"

...03: Push Button D2 count up, D3 count down, click by click.
Double Click D2 = 0, Double Click D3 = 9999.

...04: Display Potentiometer Raw Value

...05: Display LDR Voltage Divider Raw Value

...06: Display Ultra Sonic Distance in MM

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

...08: Humidity Reading from DHT11 in %

...09: Decoded IR-Rec Reading

STEM —

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
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FUNDUINO - ARDUINO NANO DEVELOPMENT BOARD
TM1650 / 420564L 7-SEGMENT DISPLAY EXPERIMENTS

ue_AR_15_KS-19.pdf
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