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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet
AR-18 - EXPERIMENTS WITH ESP32 C3 SUPER MINI DEVELOPMENT BOARD

STEM —

SHEET DESIGNATION
004 Exp.1,2,3
005 Exp.4,5,6
006 Exp.7,8,9
007  Exp. 10, 11, 12
008  Exp. 13,14, 15
009  Exp. 16,17, 18
010  Exp. 19, 20, 21
011  Exp.22,23,24
012  Exp.25
013  Exp.26
014  Exp.27,28,29
015  Exp. 30, 31
016  Exp.32
017  Exp.33,34,35
018  Exp. 36, 37
019  Exp. 38, 39, 40
020  Exp. 41,42,43
021  Exp. 44, 45, 46
022  Exp. 47, 48, 49
023  Exp.50
024  Exp. 51
025  Exp. 52, 53, 54
026  Exp.55
027  Exp.56

LED SOURCE & SINK CIRCUITS

ALTERNATING LED CIRCUITS, LEVEL CROSSING SIGNAL

LED CHASER & 3 PIN CHARLIEPLEXED CIRCUITS

PWM LED CONTROL & AMPLIFIER CIRCUITS

COMMON -ANODE, -CATHODE & PIXEL RGB LED CIRCUITS
PIXEL RING, TRAFFIC LIGHT, 2 PIN CHARLIEPLEXED CIRCUITS
PUSH BUTTON WITH PULL-UP RESISTOR & INPUT_PULLUP
PUSH BUTTON WITH PULL-DOWN RESISTOR & INPUT_PULLDOWN
PUSH BUTTON - DIGITAL LOGIC GATE SIMULATION

ANALOG PUSH BUTTON PAD - KEYES KEYER-AD-KEY K845037
ANALOG INPUT - POTENTIOMETER ( VOLTAGE DIVIDER )
SOUND GENERATOR WITH AMPLIFIER CIRCUITS

IR - REMOTE CONTROL

TEMPERATURE WITH NTC, DHT11 & DS18B20 SENSOR
MAGNETIC FIELD DETECTION

LDR & PHT LIGHT SENSORS

LIGHT, TEMPERATURE, HUMIDITY & BAROMETRIC AIR PRESSURE
OLED DISPLAY, 4 DIGIT 7-SEGMENT DISPLAY, 8 x 8 LED MATRIX
BLUE TOOTH CONTROL FOR LED, WS2812 & SERVO

BLUE TOOTH CONTROL FOR FAN MOTOR WITH L9110

BLUE TOOTH CONTROL FOR FAN MOTOR WITH MOSFET IDE 2.3.7
Wi-Fi BROWSER HMI FOR LED, WS2812 & SERVO Core 3.3.8
Wi-Fi BROWSER HMI FOR FAN MOTOR WITH L9110 April 2026
Wi-Fi BROWSER HMI FOR FAN MOTOR WITH MOSFET
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
AR-18 A4 | udo@elgers.com I ue-ERT20260428-01| 28-APR-2026
...NOTE: CORRESPONDING SOURCE CODES AVAILABLE FOR EACH EXPERIMENT (PROJECT)! 003 A | ESP32 C3 Super Mini DEVELOPMENT BOARD

| GPIOS

| GPIOS |

[erior |
| GPI020|

0
1
12
13
14
15

GP1020
ESP32 C3
GPI0O21 Super Mini GPIO0

Tested Configuration:

ESP32C3 Dev Module

Port:
/dev/cu.usbmodem14101 (ESP32 Family Device, Ozobot circuit kit)

Pre Setting for "Serial Monitor":
IDE / Tools / USB CDC On Boot: "Enabled"

AR_18_ESP32_003.pdf
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Udo's Worksheet
ESP32 C3 Super Mini

SOURCE

+3V3

GND

1/2 830 TIE POINT BREADBOARD

SINK

ESP32 C3 Super Mini

220R

+3V3

GND

1/2 830 TIE POINT BREADBOARD

SOURCE

2

1/2 830 TIE POINT BREADBOARD

SINK

I

ESP32 C3 Super Mini

)

LED1

|

220 R

LED2

)

+3V3

GND

WWW.RETRO-CIRCUITS.COM

_004.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

Z ESP32 C3 Super Mini
+3V3 !
i
i
i
i
i
i
i
i
i
i
i
[
ESP32 C3 Super Mini teot| LED2 !
SOURCE K . KZ i
-+ i
i @ cro=ow |8 @ cro=1ow |,
GND i LED €| LED z
@ cro = HiGH |3 @ cro = HiGH |®
1/2 830 TIE POINT BREADBOARD @
LOW = GND
| EXP.: 5
7 < 7 HIGH = VCC
+3V3
EXP.: 4
LED1 & LED2 LIT UP ALTERNATELY AT GPIO5 & GPIO7, SOURCE CIRCUITS
GPIO5 HIGH = LED1 ON, GPIO7 HIGH = LED2 ON.
WITH TWO CURRENT LIMITING RESISTORS.
EXP.:5
LED1 & LED2 LIT UP ALTERNATELY AT GPIO5 & GPIO7, SOURCE CIRCUITS
GPIO5 HIGH = LED1 ON, GPIO7 HIGH = LED2 ON.
** WITH ONE COMMON CURRENT LIMITING RESISTOR.
. LED1 LED2 EXP.: 6
ESP32 C3 Super Mini §Z¢ §Z¢ LED1 & LED2 LIT UP ALTERNATELY AT GPIO5 & GPIO7, SINK CIRCUITS
GPIO5 LOW = LED1 ON, GPIO7 LOW = LED2 ON.
** WITH ONE COMMON CURRENT LIMITING RESISTOR.
SOURCE
ks
o
N
N
GND ®
1/2 830 TIE POINT BREADBOARD
| EXP.: 6
7 N
+3V3 * !
!
** ! SOURCE CODE FOREXP. 4,586
i
i ALTERNATELY BLINKING LEDS .....oooveeeveeersreceees oo AR_18_ESP32_005A.INO
i NONE BLOCKING ALTERNATELY BLINKING LEDS ........... AR_18_ESP32_005B.INO
i
LED1 i
& SZ; i ** CAUTION
i A SINGLE CURRENT LIMITING RESISTOR FOR TWO OR MORE LEDS
i IS NOT RECOMMENDED EXCEPT ONLY ONE LED IS ON AT A TIME.
; TRUE LIGHT CHASER, NO OVERLAP!
i
ESP32 C3 Super Mini i FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
SINK i FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
i BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
oD ! AR-18 | A4| udo@elgers.com I ue-ERT20260416-01 I 16-APR-2026
. i

1/2 830 TIE POINT BREADBOARD

ESP32 C3 SUPER MINI DEVELOPMENT BOARD

005 A LED CIRCUITS - LEVEL CROSSING WARNING LIGHTS

AR_18_ESP32_005.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

Z ESP32 C3 Super Mini
+3V3 !
i
i
i
i
i
i
i
i
esp32c3 swerMini \/Z /2 /7 \/~ :
LED1 LED2 LED3 LED4 i
i
[\ [\ [\ !
! @ cro-=low |8 @ cro=1ow |,
! LED Z | LED z
GND ? S S S— i @ crPo =HGH |3 @ cro = HicH |®
1/2 830 TIE POINT BREADBOARD
LOW = GND
EXP.: 8 _
- — |_ HIGH = VCC
+3V3 ! EXP..7 LED1, LED2, LED3, LED4 LIGHT CHASER, SOURCE CIRCUITS
! WITH A CURRENT LIMITING RESISTOR FOR EACH LED
! EXP..8 LED1, LED2, LED3, LED4 LIGHT CHASER, SOURCE CIRCUITS
! ** WITH A SINGLE CURRENT LIMITING RESISTOR FOR ALL LEDS.
: EXP..9 3PIN -6 LED CHARLIEPLEXED CIRCUIT
! EXP. 7 SOURCE CODE
! FWD. SINGLE LED CHASER . AR_18_ESP32_006_7A.INO
! REV. SINGLE LED CHASER. AR_18_ESP32_006_7B.INO
ESP32 C3 Super Mini SZ; SZ; SZ; KZ; : PING PONG SINGLE LED CHASER .. .. AR_18_ESP32_006_7C.INO
ol e el el i FWD. FILL & DRAIN LED ANIMATION . ... AR_18_ESP32_006_7D.INO
i REV. FILL & DRAIN LED ANIMATION .. .. AR_18_ESP32_006_7E.INO
. i FWD. / REV. FILL & DRAIN LED ANIMATION ................. AR_18_ESP32_006_7F.INO
@ i US POLICE CAR FLASH LIGHT SIMMULATION ............... AR_18_ESP32_006_7G.INO
& = EXP.8 SOURCE CODE
g FWD. SINGLE LED CHASER . AR_18_ESP32_006_8A.INO
GND ¢ ! REV. SINGLE LED CHASER. AR_18_ESP32_006_8B.INO
1/2 830 TIE POINT BREADBOARD PING PONG SINGLE LED CHASER .. AR_18_ESP32_006_8C.INO
|_ExP:9 | exp.o source cope
z Z FWD. SINGLE LED CHASER..........cmeoveeeemreeeeeeesssereesessens AR_18_ESP32_006_9A.INO
+3V3 ! REV. SINGLE LED CHASER . AR_18_ESP32_006_9B.INO
! PING PONG SINGLE LED CHASER AR_18_ESP32_006_9C.INO
! TWO LED GROUP ALTERNATING.... .. AR_18_ESP32_006_9D.INO
! ALTERNATING LEFT / RIGHT LED GROUP.........ooovvoooc.... AR_18_ESP32_006_9E.INO
: FAST LED CHASER 1 - 6, APPEARS THAT ALL LED ON ..AR_18_ESP32_006_9F.INO
i
! ** CAUTION
S; ! A SINGLE CURRENT LIMITING RESISTOR FOR TWO OR MORE LEDS
. ! IS NOT RECOMMENDED EXCEPT ONLY ONE LED IS ON AT A TIME.
I TRUE LIGHT CHASER, NO OVERLAP!
i
i
i FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
i FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
i BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
i AR-18 A4 udo@elgers.com I ue-ERT20260416-02 I 16-APR-2026
GND |

1/2 830 TIE POINT BREADBOARD

ESP32 C3 SUPER MINI DEVELOPMENT BOARD

006 A LED CIRCUITS - SINGLE LED LIGHT CHASER

AR_18_ESP32_006.pdf

WWW.RETRO-CIRCUITS.COM




RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

Z ESP32 C3 Super Mini
+3V3 !
|
!
. |
ESP32 C3 Super Mini i
i
i
i
i
i
!
220 R :
LED !
H |
\/~ | & : EXP.: 10
% I LED PWM CONTROLLER, GPIO5 SOURCE
s ! EXP.: 11
GND o | 5V LED PWM CONTROLLER WITH NPN TRANSISTOR AT GPIO5
1/2 830 TIE POINT BREADBOARD EXP.: 12
5V LED PWM CONTROLLER WITH N-CHANNEL MOSFET AT GPIO5
| EXP.: 11
7z N, SOURCE CODE FOR EXP. 10, 11 & 12 :
+5V \ 4
PWM LED FADER (ARDUINO) .......oorororooerrreeeeesseeeeseeee AR_18_ESP32_007A.INO
- PWM SINE LED FADER (ARDUINO) .........ceivecierreceerricn. AR_18_ESP32_007B.INO
. 13
ESP32 C3 Super Mini 5] PWM COSINE LED FADER (ARDUINO) ...............cccommrr. AR_18_ESP32_007C.INO
x
2 PWM LED FADER (ESP32) ..oovrooooooreoeeeeeeeeeeeeeeeeeeeeeeeeeeeee AR_18_ESP32_007D.INO
£ 7, PWM SINE LED FADER (ESP32) cooooooooooooeoeoeeeeeeeeeeeeeeee AR_18_ESP32_007E.INO
-z
PWM COSINE LED FADER (ESP32) .........cccccooeerieerrrrrrin. AR_18_ESP32_007F.INO
NONE BLOCKING PWM LED FADER (ESP32) .................. AR_18_ESP32_007G.INO
NONE BLOCKING SINE PWM LED FADER (ESP32) ......... AR_18_ESP32_007H.INO
NONE BLOCKING COSINE PWM LED FADER (ESP32) .... AR_18_ESP32_0071.INO
D
PWM WITH NPN AMPLIFIER IRLML 2502 o
N-CHANNEL MOSFET 20V / 4.2A §
ON SOT-23 / DIP ADAPTER G ;
GND ® Il s
DS
1/2 830 TIE POINT BREADBOARD
| EXP.: 12
7 < 7 BC 547 c
+5V | NPN TRANSISTOR
Y OO o0 O+ BC 547
: SRS o e X Vce 45V / Ic 100 mA
E
. (ISR SN SENEN =2 2 BOTTOM VIEW
ESP32 C3 Super Mini iooooooon 5 >
i = @
i [0 (e}
. [0 o
! 2 m
|
~ j
=} |
Yol "
9 |
2 j
g’ : E § § E § § E SOURCE CODE FOR EXP. 1,2 &3: AR_18_ESP32_004.INO
i FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
W NN NN N o oo s
PWM WITH MOSFET AMPLIFIER | 28BBNBY FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
i BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
 OHOHOHOHT 1
GND ! oHOH-0—0 AR-18 A4 udo@elgers.com I ue-ERT20260417-01 I 17-APR-2026
' 3 |
ESP32 C3 SUPER MINI DEVELOPMENT BOARD
1/2 830 TIE POINT BREADBOARD 007 A | SN LED GIRGUITS & AMPLIEIER

AR_18_ESP32_007.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

ESP32 C3 Super Mini

+3V3
COMMON ANODE
RGB LED
ESP32 C3 Super Mini
EXP.: 13 SOURCE CODE
RGB LED WITH COMMON ANODE - RED ... AR_18_ESP32_008_13A
GND RGB LED WITH COMMON ANODE - GREEN AR_18_ESP32_008_13B
RGB LED WITH COMMON ANODE - BLUE... . AR_18_ESP32_008_13C
1/2 830 TIE POINT BREADBOARD RGB LED WITH COMMON ANODE - PINK.... . AR_18_ESP32_008_13D
- RGB LED WITH COMMON ANODE - YELLOW. . AR_18_ESP32_008_13E
| EXP.: 14 | RGBLED WITH COMMON ANODE - TURQUOISE. . AR_18_ESP32_008_13F
z 7 RGB LED WITH COMMON ANODE - WHITE.... AR_18_ESP32_008_13G
+3V3 ! n RGB LED WITH COMMON ANODE - COLOR CHANGER ~ AR_18_ESP32_008_13H
! X RGB LED WITH COMMON ANODE - HUE CHANGER....... AR_18_ESP32_008_13
|
iggsgﬁgaﬁmsggag AAAAAAAA EXP.: 14 SOURCE CODE
| RGB LED WITH COMMON CATHODE - RED ..........cccoossoo.. AR_18_ESP32_008_14A
i E % % E % % E E % % E % % E [ RGB LED WITH COMMON CATHODE - GREEN. AR_18_ESP32_008_14B
SOURCE i ® RGB LED WITH COMMON CATHODE - BLUE AR_18_ESP32_008_14C
i é RGB LED WITH COMMON CATHODE - PINK AR_18_ESP32_008_14D
i () L RGB LED WITH COMMON CATHODE - YELLOW. AR_18_ESP32_008_14E
i RGB LED WITH COMMON CATHODE - TURQUOISE AR_18_ESP32_008_14F
- . RGB LED WITH COMMON CATHODE - WHITE AR_18_ESP32_008_14G
ESP32.C3 Super Mini ! p D N RGB LED WITH COMMON CATHODE - COLOR CHANGERAR_18_ESP32_008_14H
! ; RGB LED WITH COMMON CATHODE - HUE CHANGER....AR_18_ESP32_008_14I
__ ! L c00000000[=
| ! | [ NEEEEEE X EXP.: 15 SOURCE CODE
COMMON CATHODE | 2 | LERBNBRRBRNNNESI [aRan2ad RGB LED (WS2812)- RED AR_18_ESP32_008_15A
RGBLED i | i RGB LED (WS2812)- GREEN. AR_18_ESP32_008_15B
i | | B RGB LED (WS2812)- BLUE. AR_18_ESP32_008_15C
GND — = - i RGB LED (WS2812)- PINK.. AR_18_ESP32_008_15D
RGB LED (WS2812)- YELLOW. AR_18_ESP32_008_15E
1/2 830 TIE POINT BREADBOARD RGB LED (WS2812)- TURQUOISE.. AR_18_ESP32_008_15F
ExP. 15 | RGBLED (Ws2812)- WHITE ... AR_18_ESP32_008_15G
I—" RGB LED (WS2812)- COLOR CHANGER . ... AR_18_ESP32_008_15H
svs :7 N7 RGB LED (WS2812)- HUE CHANGER ............oooorrrr. AR_18_ESP32_008_15I
.
i
!
|
3 E i
9 !
g |
Ay !
a2 1 !
!
WS2812 !
ESP32 C3 Super Mini RGB LED I
: FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
i FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
i BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
! AR-18 A4 udo@elgers.com I ue-ERT20260418-01 I 18-APR-2026
GND ' ESP32 C3 SUPER MINI DEVELOPMENT BOARD
1/2 830 TIE POINT BREADBOARD 008 B | RGB LED CIRCUITS

AR_18_ESP32_008.pdf
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RETRO CIRCUITS

(c) Udo Elger
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ESP32 C3 Super Mini

EXP.: 16 SOURCE CODE - WS2812 12 LED NEOPIXEL RING

SWIPE AROUND - RED ...
SWIPE AROUND - GREEN..
SWIPE AROUND - BLUE
SWIPE AROUND - RED / GREEN / BLUE .
SWIPE AROUND - 8 COLORS
SWIPE AROUND - RAINBOW....
RAINBOW PIXEL CHASING AROUND
STATIC RAINBOW COLOR .......
SMOOTH FLOATING RAINBOW.

AR_18_ESP32_009_16A
AR_18_ESP32_009_16B
.. AR_18_ESP32_009_16C
. AR_18_ESP32_009_16D
AR_18_ESP32_009_16E
AR_18_ESP32_009_16F
AR_18_ESP32_009_16G
. AR_18_ESP32_009_16H
. AR_18_ESP32_009_16l

EXP.: 17 SOURCE CODE - TRAFFIC LIGHTS

US SEQUENCE ....ooovooooooeeeeoeeveooeeoeooeoemeoeoeeeeeenes AR_18_ESP32_009_17A
CN SEQUENCE .. AR_18_ESP32_009_17B
EU SEQUENCE .. AR_18_ESP32_009_17C

EXP.: 18 SOURCE CODE - 2 PIN - 2 LED CHARLIEPLEXED CIRCUIT

LED 1 BLINKING 1 HZ
LED 2 BLINKING 1 HZ
LED 1 & LED 2 ALTERNATELY BLINKING 1 HZ .

AR_18_ESP32_009_18A
AR_18_ESP32_009_18B
AR_18_ESP32_009_18C

LED 1 & LED 2 APPEARS PERMANENT ON . AR_18_ESP32_009_18D
LED 1 & LED 2 APPEARS SIMULTANSLY BLINKING 1 HZ AR_18_ESP32_009_18E
LED 1 & LED 2 US POLICE CAR FLASH LIGHTS .............. AR_18_ESP32_009_18F

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

+3V3—@— - 4
q q
3 w 3 w
y/ ﬁ ﬁ
7
ESP32 C3 Super Mini L1 E
L L
PIXEL 0 PIXEL 11
GND——M - L
1/2 830 TIE POINT BREADBOARD
| EXP.: 17
7 7
+3V3 I
I
|
i
i
i
i
i
i
i
i
i
i
i
i
i
i
GND |
1/2 830 TIE POINT BREADBOARD
| EXP.: 18
z N7
+3V3 !
I
|
i
LED1 LED2 :
VN i
RD RD i
i
onr | |
220 R .
!
ESP32 C3 Super Mini !
|
i
i
i
i
GND |

AR-18 A4 udo@elgers.com I ue-ERT20260419-01 I 19-APR-2026

1/2 830 TIE POINT BREADBOARD

ESP32 C3 SUPER MINI DEVELOPMENT BOARD

009 A LED & RGB LED CIRCUITS

AR_18_ESP32_009.pdf

WWW.RETRO-CIRCUITS.COM
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Udo's Worksheet

ESP32 C3 Super Mini

-

PB1

+3V3

GND

1/2 830 TIE POINT BREADBOARD

(dN1INd"LNdNI)

\/?

ESP32 C3 Super Mini

-
PB1

RD

LED1

+3V3

GND

1/2 830 TIE POINT BREADBOARD

SR

R

(dN1INd " LNdNI)

1/2 830 TIE POINT BREADBOARD

|__
PB2
STOP

|

|_ .
PB
START

\/?

LED1

ESP32 C3 Super Mini

+3V3

GND
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. AR_18_ESP32_011_22B

AR_18_ESP32_011_22A

AR_18 ESP32_011 22C
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. AR_18_ESP32_011_23C

AR_18_ESP32_011_24

02 I 20-APR-2026

ESP32 C3 SUPER MINI DEVELOPMENT BOARD

PUSH BUTTON CIRCUITS - ( HIGH TRIGGER )

ERT20260420-

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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STEM

EXP.: 25 SOURCE CODE - PUSH BUTTON WITH PULL-DOWN RESISTOR

AR_18_ESP32 012_25A-G
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FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
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ESP32 C3 SUPER MINI DEVELOPMENT BOARD

PUSH BUTTON CIRCUITS - LOGIC GATE SIMULATION
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

34289V

riHoOA4

-+

ESP32 C3 Super Mini

020Id9

EXP.: 26 SOURCE CODE - 5 PUSH BUTTON WITH VOLTAGE DIVIDER
AR_18_ESP32_013_26A & B

+3V3

GND

3Vv3
GND —1—1

o
]
o
o

KEYES KEYER-AD-KEY K845037

ESP32 C3 Super Mini

©)
3v3
GND
SCL
SDA

OLED DISPLAY

ort—Hd

26A: Display SW, Raw Value & Voltage at Serial Monitor
SW1 pressed, Raw Value= 20= 0.007 V
SW2 pressed, Raw Value = 670 = 0.533V
SWa3 pressed, Raw Value = 1500 = 1.208 V
SW4 pressed, Raw Value = 2330 = 1.875V
SW5 pressed, Raw Value = 3430 2.766 V
All released, Raw Value =4095 = 3.300 V

26B: Display above Figures on OLED

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

AR-18 A4 udo@elgers.com I ue-ERT20260420-04 I 20-APR-2026

ESP32 C3 SUPER MINI DEVELOPMENT BOARD

013 A PUSH BUTTON CIRCUITS WITH KEYES KEYER-AD-KEY K84037

AR_18_ESP32_013.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet B2 STEM —

ESP32 C3 Super Mini

N
(

+3V3 4

10k

©)
3v3
GND |—
SCL
SDA
o

OLED DISPLAY

o rt—Fd

ESP32 C3 Super Mini

EXP.: 27 SOURCE CODE - POTENTIOMETER (VOLTAGE DIVIDER)
ADC, VOLTAGE & STATUS BAR ON OLED DISPLAY......... AR_18_ESP32_014_27A
VOLTAGE DISPLAY ON OLED . AR_18_ESP32_014_27B

GND

1/2 830 TIE POINT BREADBOARD EXP.: 28 & 29 SOURCE CODE - POTENTIOMETER AS PWM CONTROLLER
SMOOTH LED PWM BRIGHTNESS ADJUSTMENT ......... AR_18_ESP32_014_28
| EXP.: 28

+3V3 \ 4

10k

POTENTIOMETER ( 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.

LED

\/~

ESP32 C3 Super Mini

3V3

R2 x U

u2=
R

max. 12 mA

U1

VOLTAGE DIVIDER OUTPUT

« | GPIOO 3.3V x 5k
S u2=s—————
=] (U2 10 k

GND L4

1/2 830 TIE POINT BREADBOARD 5> x

~ — | EXP.: 29

GPIO34 RAW VALUE
U2 x 4095
U

R2 —‘— R1 ——

u2

+5V

GPIOO =

GND

D
IRLML 2502
N-CHANNEL MOSFET 20V / 4.2A
ON SOT-23 / DIP ADAPTER G
[N
GDS s

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

10k

IRLML2502

ESP32 C3 Super Mini

IRLML2502

10k

GND AR-18 A4 udo@elgers.com I ue-ERT20260421-01 I 21-APR-2026

ESP32 C3 SUPER MINI DEVELOPMENT BOARD
POTENTIOMETER ( VOLTAGE DIVIDER ) CIRCUITS

AR_18_ESP32_014.pdf WWW.RETRO-CIRCUITS.COM

1/2 830 TIE POINT BREADBOARD 014 A




RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

— | EXP.: 30

ESP32 C3

Super Mini

EXP.: 30 & 31 SOURCE CODE - SOUND GENERATION WITH BUZZER / SPEAKER

TONE 250 HZ ... AR_18_ESP32_015A
TONE 250 Hz, 1 HZ ON / OFF CYCLE .....cooviiiiiiiiiiin AR_18_ESP32_015B
NON-BLOCKING TONE 250 Hz, 1 Hz ON/ OFF CYCLE .....AR_18_ESP32_015C
WAIL SOUND SIREN .....coiiiiiiiiccce AR_18_ESP32_015D
STAR WARS MARCH ... AR_18_ESP32_015E
HAPPY BIRTHDAY JINGLE ... AR_18_ESP32_015F
TONE LADDER ...AR_18_ESP32_015G

TWO TONE SIREN
JINGLE BELLS .
NAVAL SIGNAL SIREN "ALL HANDS ON DECK" ................. AR_18_ESP32_015J

NAVAL DESTROYER-CLASS SHIPS SIREN ........................ AR_18_ESP32_015K
ELECTRO MECHANICAL BELL ...AR_18_ESP32_015L
WAILING SIREN ....AR_18_ESP32_015M
FREQUENCY CONTROL WITH POTENTIOMETER ............ AR_18_ESP32_015N
TONE INTERVAL ADJUST WITH POTENTIOMETER ......... AR_18_ESP32_0150

AR_18_ESP32_015H
..AR_18_ESP32_015I

7z
+5V I
|
!
~ =z i
S X |
!
|
i
i
b |
!
ESP32 C3 Super Mini !
!
|
i
i
!
GND |
1/2 830 TIE POINT BREADBOARD
| EXP.: 31
+
I
3
>
w
(e}
o
m
m
®
I
° 3
+
|
830 TIE POINT BREADBOARD
+5V

10k

SPEAKER C/W AMPLIFIER

—

8 7 6 5

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

AR-18 A4 udo@elgers.com I ue-ERT20260421-02 I 21-APR-2026
015 A ESP32 C3 SUPER MINI DEVELOPMENT BOARD
SOUND GENERATOR & AMPLIFIER CIRCUITS
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Udo's Worksheet

+3V3

1/2 830 TIE POINT BREADBOARD

N
IS\
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>
N4

98€8ISA

W

GND (-)

Vee (+) 3.3 ... 5 VDC

OUTPUT (S)
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RETRO CIRCUITS

(c) Udo Elger

+3V3 4

Udo's Worksheet

NTC
10k / 25°

GND @

ESP32 C3 Super Mini

©)
3v3
GND [—
SCL
SDA
o

OLED DISPLAY

ort—Ho

ESP32 C3 Super Mini

EXP.: 33 SOURCE CODE - TEMPERATURE MEASUREMENT WITH NTC THERMISTOR
RAW, NTC R & TEMPERATURE ON SERIAL MONITOR ....AR_18_ESP32_017_33A
RAW VALUE & TEMPERATURE ON OLED.... AR_18_ESP32_017_33B

EXP.: 34

EXP.: 34 SOURCE CODE - TEMPERATURE & HUMIDITY WITH DHT11 SENSOR
RAW, NTC R & TEMPERATURE ON SERIAL MONITOR ....AR_18_ESP32_017_34A
RAW VALUE & TEMPERATURE ON OLED.... AR_18_ESP32_017_34B

+3V3

©)
3v3
GND |—
SCL
SDA
o

OLED DISPLAY

ort—Ho

DHT11 Sensor

EXP.: 35 SOURCE CODE - TEMPERATURE MEASUREMENT WITH DS18B20 SENSOR
TEMPERATURE ON SERIAL MONITOR AR_18_ESP32_017_35A
TEMPERATURE ON OLED AR_18_ESP32_017_35B

e s
i : i KY-015 } i KY-001 —:
! S I Pl — i
: i I : DHT11 I : 18820 I

o& | = o | |
Leg (I I Pt .
L %g i l|s825 Pl i
! oozl /> !
! P P [
! P P [
! P <[ | i
! P S |
! P P [
! P P [
! P P [
's v ei ! s v @ i le v s i
O 5 SO S T 4

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

GND
1/2 830 TIE POINT BREADBOARD
| EXP.: 35

7z \_7
+3V3 !
!
l !
11 i

O 543 O]| !

|
!
OLED DISPLAY !
|
|
ort—+ol| |
|
|
|
|
!
GND |

AR-18 A4 udo@elgers.com I ue-ERT20260421-03 I 21-APR-2026

1/2 830 TIE POINT BREADBOARD

ESP32 C3 SUPER MINI DEVELOPMENT BOARD

o1 A TEMPERATURE MEASUREMENT CIRCUITS

AR_18_ESP32_017.pdf
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RETRO CIRCUITS

(c) Udo Elger

+3V3

GND

Udo's Worksheet

N

©)

3v3

GND —
SCL

SDA —+—
o

OLED DISPLAY

680 R

ort—H0

0000

KY-003 Hall Sensor

NO MAGNET

1/2 830 TIE POINT BREADBOARD

3144 DIGITAL SENSOR TOP VIEW

OUTPUT =
HIGH (1)

NO MAGNET DEDECT
KY-003 LED OFF

OUTPUT =
HIGH (1)

NO MAGNET DEDECT
KY-003 LED OFF

MAGNET (N) DEDECT

NO MAGNET DEDECT

OUTPUT =
HIGH (1)

LOW (0)

MAGNET (S) DEDECT
KY-003 LED ON

| EXP.: 36

ESP32 C3 Super Mini

EXP.: 36 SOURCE CODE - DIGITAL HALL EFFECT SENSOR KY-003 WITH 3144

STATUS ON SERIAL MONITOR
STATUS ON OLED ...

. AR_18_ESP32_018_36A
AR_18_ESP32_018_36B

EXP.: 37 SOURCE CODE - ANALOG HALL EFFECT SENSOR KY-035 WITH 40E

STATUS ON SERIAL MONITOR
STATUS ON OLED

. AR_18_ESP32_018_37A
AR_18_ESP32_018_37B

+3V3

GND

©)

3v3

GND —
SCL

SDA —+—
o

OLED DISPLAY

49E

ort—H0o

0000

RAW: 2378
Volt: 1.667 V

1/2 830 TIE POINT BREADBOARD

49E ANALOG SENSOR TOP VIEW

OUTPUT =
15-18V

NO MAGNET DEDECT

MAGNET (N) DEDECT
CORRECT DETECTION

MAGNET (S) DEDECT

OUTPUT

>1.8V

MAGNET (N) DEDECT

OUTPUT
<15V

OUTPUT =
>1.8V

MAGNET (S) DEDECT
CORRECT DETECTION

285

o >0
i kvoss —:
i i
! 49E i
! i
! i
! i
! i
! i
! i
! i
! i
! i
! i
' 6 v s |
Lo -

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

AR-18 A4 udo@elgers.com I ue-ERT20260423-01 I 23-APR-2026
018 A ESP32 C3 SUPER MINI DEVELOPMENT BOARD
MAGNETIC FIELD DETECTION

AR_18_ESP32_018.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

N

| EXP.: 38

+3V3 \ 4

ESP32 C3 Super Mini

©)
3v3
GND |—
SCL
SDA
o

OLED DISPLAY

o rt—Fd

KY-018 Light

Volt: 2.113 V
Res.: 17.34 kOhm
State: Dark

ESP32 C3 Super Mini

EXP.: 38 SOURCE CODE - KY-018 LDR RESISTOR MODULE
FIGURES ON SERIAL MONITOR . AR_18_ESP32_019_38A
FIGURES ONOLED ... AR_18_ESP32_019_38B

GND
EXP.: 39 SOURCE CODE - GL 5506 - GL 5549 LDR RESISTOR AR_18_ESP32_019_39A-F
1/2 830 TIE POINT BREADBOARD A =GL5506, B=GL5516, C=GL5528, D =GL5537, E =GL5539, F =GL 5549
| EXP.: 39
7 — EXP.: 40 SOURCE CODE - PHOTO-TRANSISTOR (PHT) SENSOR PT204-6C
+3V3 ° FIGURES ON OLED ......oorrrveeeeeeeeceeeeeeeee e AR_18_ESP32_019_40
o EXP.: 38 EXP.: 39 EXP.: 40
I T b - :
© 0 o< HE H
) O 2235 O TYPE | BRIGHT | DARK | | | PT2046C |
GLE506| 2- 5k [ o2M | 1 & ()
GL 5516/ 5- 10k | 0.5M [ H
GL5528 8- 20k | 1.0M | | .
OLED DISPLAY GL5537| 18- 50k | 20M | 1 1 Sf |
L. GL5539|/30- 90k | 50M v @ E :
ESP32 C3 Super Mini GL5549| 45-140k | 10.0m | | | |3
| + © H
O r—+1d N
AN !
39A&39B 39C&39D 39E & 39F !
|
GND * i
1/2 830 TIE POINT BREADBOARD I
|
| _Exp.40 ge 831
Iz N7 8 il
+3V3 ® ! 00 00 i
! O o) i
! = = i
2 2
o ! ] CHE
| ! i
o0 A4 < ! i
) O <23 O i i
| '
| |
i L e i
OLED DISPLAY |
ESP32 C3 Super Mini !
c !
our 17 g O_l_‘:,_l_o | FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
~ 8 i FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
E = i BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
GND ! AR-18 A4 |  udo@elgers.com I ue-ERT20260424-01 I 24-APR-2026
® |

1/2 830 TIE POINT BREADBOARD

ESP32 C3 SUPER MINI DEVELOPMENT BOARD

019 A LDR & PHT CIRCUITS

AR_18_ESP32_019.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

EXP
Z ESP32 C3 Super Mini
+3V3 |
0 i 882328383
: Plislisneunes)lasazanzaggsssesss | | _ZOFET 0
|
. | i
oo o !
3v3 O s % & é O |
GND. i
5V i .
i , (]
——— 1 OLED DISPLAY i Light Sensor Lo
. 288 Q8
: éﬁi : [ 326.7 Ix %%%%%‘égi
i GY-302 scL ! 33399«
b ST | o=t
i ADDR | ! EXP.: 41 SOURCE CODE - LIGHT INTENSITY MEASUREMENT WITH GY-302 / BH1750
: i I LUX VALUE ON SERIAL MONITOR ... AR_18_ESP32_020_41A
''''''''''''''' - I LUX VALUE ON OLED AR_18_ESP32_020_41B
GND |
1/2 830 TIE POINT BREADBOARD EXP.: 42 SOURCE CODE - TEMPERATURE & HUMIDITY WITH GY-21 SENSOR
TEMPERATURE & HUMIDITY ON SERIAL MONITOR ........ AR_18_ESP32_020_42A
EXP.: 42 | TEMPERATURE & HUMIDITY ON OLED ......ccooomrimrrrirre AR_18_ESP32_020_42B
+3V3 EXP.: 43 SOURCE CODE - TEMPERATURE & BAROMETRIC AIR PRESS. WITH GY-68
BAROMETRIC AIR PRESS. & TEMP. ON SERIAL MONITOR AR_18_ESP32_020_43A
o BAROMETRIC AIR PRESSURE & TEMPERATURE ON OLED ~ AR_18_ESP32_020_43B
4 TEMPERATURE READINGS ON SERIAL MONITOR AR_18_ESP32_020_43C
2 TEMPERATURE READINGS ON OLED ......ccocoiiiiiiicieiees AR_18_ESP32_020_43D
3 1 TEMPERATURE READINGS & PROGRESS BAR ON OLED AR_18_ESP32_020_43E
4 © 0 4 <
3v3 O 55283 O
GND GY-302 GY-21 GY-68
sv BH1750 HTU21 BMP180
r—e—e— e — e — - | OLED DISPLAY
i vee—
H GND
! GY-21 scL I O O
! spA —— ‘:l
. 4
Z o A< Z o A <
5z 88 5z 883
GND
1/2 830 TIE POINT BREADBOARD H ‘ H \
X <« A 0 O
(8]
| EXP.: 43 28 9339
7 AN 4 <
+3V3 I
|
0 i
; !
|
. | i
o0 A< '
3v3 O 55283 O |
GND. i
5V !
!
!_ ........... | OLED DISPLAY !
| Vee — |
| GND H
| GY-68 |
i zg: ' Ql_‘:,—l_o | FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
T o i FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
i BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
GND ! AR-18 A4 |  udo@elgers.com I ue-ERT20260425-01 I 25-APR-2026
|
ESP32 C3 SUPER MINI DEVELOPMENT BOARD
1/2 830 TIE POINT BREADBOARD 020 A | LiGHT, TEMP., HUMIDITY & BAROMETRIC AIR PRESS.

AR_18_ESP32_017.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

ESP32 C3 Super Mini

020Id9

EXP.: 44 SOURCE CODE - OLED DISPLAYS
MOVING DOT ANIMATION
RECTANGULAR WAVE SCOPE SIMULATION.
SINE WAVE SCOPE SIMULATION .
DELTA (TRIANGLE) WAVE SCOPE SIMULATIO
SAW TOOTH WAVE SCOPE SIMULATION
HOSPITAL ICU MONITOR SIMULATION...

AR_18_ESP32_021_44A
AR_18_ESP32_021_44B
AR_18_ESP32_021_44C
AR_18_ESP32_021_44D
AR_18_ESP32_021_44E
AR_18_ESP32_021_44F

EXP.: 45 SOURCE CODE - 4 DIGIT 7-SEGMENT MODULE 3461BY / TM1637

DISPLAY 1234 AR_18_ESP32_021_45A
SCROLL0123456789 AR_18_ESP32_021_45B
CENTER SEGMENT BOUNCING FWD / REV .....ooovvrororreerereeeees AR_18_ESP32_021_45C
CHASE A SEGMENT AROUND DIGIT BY DIGIT AR_18_ESP32_021_45D
PERIMETER CHASE AROUND ALL DIGITS ... AR_18_ESP32_021_45E

EXP.: 46 SOURCE CODE - 8 x 8 LED MATRIX 1088AS / MAX 7219

CHASING SINGLE LED 0 - 63 AR_18_ESP32_021_46A
FALLING RAIN DROP ANIMATION AR_18_ESP32_021_46B
MOVING COLUMN 0 - 7 AR_18_ESP32_021_46C
MOVING ROW 0 - 7 AR_18_ESP32_021_46D
SCROLL "HELLO" AR_18_ESP32_021_46E
SCROLL "THE QUICK BROWN FOX JUMP OVER THE LAZY DOG" AR_18_ESP32_021_46F
DRAW SQUARE FRAME 8 x 8 AR_18_ESP32_021_46G
DRAW CIRCLE 8 x 8 AR_18_ESP32_021_46H

DRAW DIAGONAL CROSS 8 x 8 AR_18_ESP32_021_46l

COUNT AND DISPLAY 0 - 9 AR_18_ESP32_021_46J
DISPLAY A-Z AR_18_ESP32_021_46K
DISPLAY a-z AR_18_ESP32_021_46L

SCROLL FROM BOTTOM-UP:0-1,A-Z,a-z AR_18_ESP32_021_46M

1/2 830 TIE POINT BREADBOARD

~z
+3V3 I
!
0 |
: !
3 | !
|
4 0o 4 < H
3v3 O 5528 O 1
GND. i
5V i
i
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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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ESP32 C3 SUPER MINI DEVELOPMENT BOARD
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