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STEM —

Udo's Worksheet
AR-19 - EXPERIMENTS WITH FUNDUINO STARTER KIT & UNO / MEGA DEVELOPMENT BOARD
SHEET PROJECT DESIGNATION SHEET COMPONENT INFORMATION / SPECIFICATION

004 - 006 BILL OF MATERIAL (BOM ) AS PER OEM MANUAL 041  BREADBOARD & JUMPER WIRE
007 Exp. 1 BLINKING ON BOARD LED, 1 HZ 042 LED CURRENT LIMITING RESISTOR
008 Exp.2,3 BLINKING LED ACTING SOURCE ( HIGH ) & ACTING SINK (LOW ) 043  RESISTOR COLOR CODE CHART
009 Exp.4,5 2 ALTERNATING LEDS, SOURCE / SINK & WITH COMMON R 044  ARDUINO UNO R3 DEVELOPMENT BOARD PIN OUT & SPECS
010 Exp.6,7 2 ALTERNATING LEDS, LEVEL CROSSING & POLICE CAR 045  TRAFFIC LIGHT MODULE
011 Exp. 8, 9 CHARLIEPLEXED LED CIRCUITS 046 STEP MOTOR 28BYJ-48 WITH CONTROL BOARD ULN2003
012  Exp. 10, 11 MULTIPLEXING AND DIRECT DRIVEN LED CHASER 047  MICRO SERVO SG-90
013  Exp. 12,13 HARDWARE & SOFTWARE PWM LED FADING SOLUTIONS 048  FORKLIGHT BARRIER - MOTOR SPEED SENSOR FC-33
014  Exp. 14,15 COMMON ANODE & COMMON CATHODE RGB LED CIRCUITS 049  GYROSCOPE & ACCELERATOR MODULE GY-521 / MPU-6050
015  Exp. 16, 17 NEOPIXEL MODULE & TRAFFIC LIGHTS MODULE 050  WATERLEVEL SENSOR HW-38
016  Exp. 18,19 PUSH BUTTON CIRCUITS WITH PULL-UP & PULL-DOWN RESISTOR 051  SOIL MOISTURE SENSOR
017  Exp. 20, 21 PUSH BUTTON CIRCUITS WITH INTERNAL PULL-UP 052 IR PROXIMITY SENSOR MODULE HW-201
018  Exp. 22 PUSH BUTTON CIRCUITS, SIMULATE LOGIC GATES 053  ULTRASONIC RANGING MODULE HC-SR04
019 Exp. 23 4 x 4 KEYPAD ARRAY 054 X /1Y AXIS JOYSTICK MODULE KY-023
020  Exp. 24,25 POTENTIOMETER & RESISTOR / LDR VOLTAGE DIVIDER 055  IRRECEIVER 38 kHz - VS1838B
021  Exp. 26, 27 ACTIVE & PASSIVE BUZZER 056  GAS SENSOR MODULE
022 Exp. 28 IR - REMOTE CONTROL 057 PIR MOTION SENSOR MODULE
023  Exp. 29, 30 IR LIGHT BARRIER & IR FLAME DETECTOR 058  NEO PIXEL STICK 8 x WS2812 RGB LED
024  Exp. 31 APPROACHING ALARM WITH PROXIMITY IR SENSOR MODULE 059 4 x4 MATRIX KEYPAD
025  Exp. 32 4-DIGIT / 7-SEGMENT DISPLAY 3461AS-1 060  4-DIGIT / 7-SEGMENT DISPLAY 3461AS-1
026  Exp. 33 1602 LCD DISPLAY WITH POTENTIOMETER, LDR & PUSH BUTTON 061  RELAY MODULE
027  Exp. 34,35 1602 LCD DISPLAY WITH ULTRA SONIC & TMP36 TEMP. SENSOR 062 1602 STANDART LCD DISPLAY 16 x 02
028  Exp. 36 1602 LCD DISPLAY WITH 10k NTC TEMPERATURE SENSOR 063  BLUETOOTH INTERFACE HC-05 / ZS-040
029  Exp. 37,38 1602 LCD DISPLAY WITH MQ-135 & GY-521 SENSOR 064  RFID KIT RC522 AT ARDUINO UNO
030  Exp. 39 1602 LCD DISPLAY WITH VS1838B IR REMOTE RECEIVER 065  RFID KIT RC522 AT ARDUINO MEGA
031  Exp. 40, 41 1602 LCD DISPLAY WITH POTENTIOMETER & X/Y JOYSTICK
032  Exp. 42,43 PIR, LDR & TILT SWITCH CIRCUITS
033  Exp. 44 RFID TAG READER
034  Exp. 45 WATER LEVEL SENSOR
035  Exp. 46 SOIL MOISTURE SENSOR
036  Exp. 47 UNIPOLAR STEPPER MOTOR 28BYJ-48
037  Exp. 48,49 MICRO SERVO SG-90 & FC-33 FORK LIGHT BARRIER
038 Exp. 50 FAN MOTOR CONTROLLER WITH TRANSISTOR POWER STAGE BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
039  Exp. 51 BLUETOOTH INTERFACE HC-05 AR-19 | a4] udo@elgers.com | ue-ERT20260514-03] 14-MAY-2026

...NOTE: CORRESPONDING SOURCE CODES AVAILABLE FOR EACH EXPERIMENT (PROJECT)! 003 A | FUNDUINO STARTER KIT - CONTENT

AR_19_Fd_SK_003.pdf
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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.

1602 1IC LCD DISPLAY MODULE 16x2

AR-19 A4 udo@elgers.com I ue-ERT20260429-01 I 29-APR-2026
004 A FUNDUINO ARDUINO STARTERKIT
COMPATIBLE UNO + MEGA 2560 DEVELOPEMENT BOARDS
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BLUETOOTH ZS-040
INTERFACE HC-05

SPEED MEASURING
PHOTOELECTRIC
SENSOR MODULE

FC-33

MICRO SERVO SG90

SG90

MICRO SERVO

ONORORORORO)

¢l ol ol ol @ @

ouT
5V
GND

GY-521 / MPU-6050
GY-521

299887 o
2oz EEFES 3%°
o [
VO RO
IR OBSTACLE SENSOR PIR MOTION SENSOR GAS SENSOR 3 AXIS GYROSCOPE AND ULTRASONIC RANGING MODULE
HW-201 / FC-51 HW-438 / SR602 MQ-2 ACCELERATION SENSOR HC - SR04

N
SN
SN
R
28
0o%

>
©

TRIG
ECHO
GND

JOYSTICK X /Y AXIS + PUSH BUTTON

VRx

25V

KY-023

VRy

NEO PIXEL STICK 8 x WS2812 RGB LED

o >
=z b
o

DIN
GND

TRAFFIC LIGHT MODULE

5V

£2
]

GND

STEM —

ULN2003 SMD Stepper Module
& 28BYJ-48 Stepper Motor:

STEP MOTOR
28BYJ-48
5VDC

-------- 1 RED (Vco) -

+5VDC VCC

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

AR-19 A4 udo@elgers.com I ue-ERT20260429-02 I 29-APR-2026
005 A FUNDUINO ARDUINO STARTERKIT
BILL OF MATERIAL (BOM )
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RADIO IDENTIFICATION - RFID KIT RC522
LIGHT DEPENDENT RESISTOR (LDR)
Ve ~N @ <ccsoday @
@
g ((.))
A LDR OR PHOTOCELL IS A PASSIVE
COMPONENT WHICH DECREASES n n n n n n
RESISTANCE WITH RESPECT TO THE
LIGHT ON THE DETECTING SURFACE.
POTENTIOMETER
' N )
LX 735 000 E®
THE POTENTIOMETER IS A VARIABLE RESISTOR 3882zz2>
AND ADJUSTABLE VOLTAGE DIVIDER.
20 EACH RESISTOR : IR IR 20 EACH LIGHT EMITTING DIODE ( + -
[II[I] 100R RECEIVER TRANSMITTER :
g | A COLOR | UF E :
200 R @ 8 y S :
> U o]
[I]]]] 330 R z YELLOW| 2.0 V w _
B GREEN |20V % P
c c c c c © ! U-UF
[III]]1k A A A A A |, [W_BLUE [34v € 55 : R=—1
10k c A = = = = = ! 0 WHITE|36V _ S
III I Eo0o
358 =
ACTIVE BUZZER PASSIVE BUZZER ROLL BALL TILT SWITCH PUSH BUTTON N/O DIODE
@ J_ J_ SW-520D ( NORMALY OPEN )
+
REMOVE
AFTER N P RN
WASHING —|— —|— i RNy

THE ACTIVE BUZZER HAS A BUILT-IN
OSCILLATOR, SO IT PRODUCE A
SOUND ON ITS OWN WHEN
SUPPLIED WITH VDC.

REQUIRES CORRECT POLARITY!

THE PASSIVE BUZZER REQUIRES AN
OSCILLATING SIGNAL TO PRODUCE
A SOUND, LIKE A LOUDSPEAKER.
DIRECT VDC SUPPLY IS NOT
ALLOWED!

o0 T oo

1N4001

4 x4 MATRIX ARRAY KEYPAD

| | | |
R1|R3|C1|C3|
R2 R4 C2 C4

STEM

NTC TEMPERATURE SENSOR
PROBE WITH 1 MTR. WIRE

NPN POWER DARLINGTON TRANSISTOR, TO-220, TIP 120,60 V, 5 A

TIP 120

TIP 120
60V /5A

COMMON ANODE ==
RGB LED

COMMON CATHODE ==
RGB LED

NN

TEMPERATURE SENSOR
TMP 36

vce
ouT
GND

(e

4 DIGIT 7-SEGMENT DISPLAY
3461AS-1

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

AR-19 A4 udo@elgers.com I ue-ERT20260429-03 I 29-APR-2026
006 A FUNDUINO ARDUINO STARTERKIT
BILL OF MATERIAL (BOM )
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2I32338%
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DIGITAL
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| EXP.: 1

EXP.: 1 SOURCE CODE - FLASHING ON-BOARD LED

STEM —

AR_19_Fd_SK_007

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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udo@elgers.com I ue-ERT20260429-04 I 29-APR-2026
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FUNDUINO ARDUINO STARTER KIT
BASIC DIGITAL HIGH / LOW WITH O

N-BOARD LED
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UNO / MEGA DEVELOPMENT BOARD
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2 PIN /2 LED CHARLIEPLEXED CIRCUIT
SOURCE / SINK OPERATION

EXP.: 8 SOURCE CODE - 2 PIN - 2 LED CHARLIEPLEXED CIRCUIT
LED 1 BLINKING 1 HZ ... AR_19_Fd_SK_011_008A
LED 2 BLINKING 1 HZ ... AR_19_Fd_SK_011_008B
LED 1 & LED 2 ALTERNATELY BLINKING 1 HZ ... AR_19_Fd_SK_011_008C
LED 1 & LED 2 APPEARS PERMANENT ON .........cccccc....... AR_19_Fd_SK_011_008D

9 g
S 3

L] L] LAE BN AR AR BN AN 2K ]
) ~NOWLYTONT O
=

bimaL /P ——T -
LED 1 & LED 2 APEARS SIMULTANEOUSLY BLINKING..... AR_19_Fd_SK_011_008E
LED 1 & LED 2 US POLICE CAR FLASH LIGHTS.........c...... AR_19_Fd_SK_011_008F

I — i
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UNO / MEGA DEVELOPMENT BOARD

-+

o S S S |

34049V
3a09vVv

I HO 4

I Ho 4
I
~

X

:

r

EXP.9 SOURCE CODE - 3 PIN -6 LED CHARLIEPLEXED CIRCUIT
FWD. SINGLE LED CHASER AR_19_Fd_SK_011_009A
REV. SINGLE LED CHASER. - AR_19_Fd_SK_011_009B
PING PONG SINGLE LED CHASER..........cccocominiiiiiiinn, AR_19_Fd_SK_011_009C

-+

3 PIN /6 LED CHARLIEPLEXED CIRCUIT TWO LED GROUP ALTERNATING AR_19_Fd_SK_011_009D
ALTERNATING LEFT / RIGHT LED GROUP. . AR_19_Fd_SK_011_009E
SOURCE / SINK OPERATION FAST LED CHASER 1 - 6, APPEARS THAT ALL LED ON .. AR_19_Fd_SK_011_009F
g 8 R 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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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet IEERE STEM —

** CAUTION
+ 0 + A SINGLE CURRENT LIMITING RESISTOR FOR TWO OR MORE LEDS
| o000 | IS NOT RECOMMENDED EXCEPT ONLY ONE LED IS ON AT A TIME.
282 8a%g|ea|28|[sa|62 82|88 |88 88|88 NBURBNYB333352302388388R8882
> >
@ ® e
(e} O | UNO/MEGA DEVELOPMENT BOARD —!
o o i !
m m v |
(. H
¢ 9 o] o o o ] o o Q Q 9
2 @8 2 g8 g g 2 2 2 2 2
- - A A A A A I
(o] [0}
I I
gRz2lsggglealeslsa|sslaales|ss|en| 8B NBRR8RNYE333332002388388R888¢2
+ %Mwwwwwwwwm + BECAUSE OF MULTIPLEXING TWO OR MORE LEDS APEARS ON BE ON bkl
| —0+-—4—a——p-a-opea—_m-r-rHp - e a—e -0 I AT A TIME. BUT ELECRICALLY ONLY ONE LED IS ON AT ANY INSTANT.
( MULTIPLEXING WITH ONE RESISTOR )
GND. r'Y
FROM A SINGLE LED CHASER
—| I— TO A MULTIPLEXING CIRCUIT
Q Q o oo
EXP.: 10 SOURCE CODE - SINGLE LED & MULTIPLEXED LED CHASER
olele SINGLE LED CHASER ... AR_19_Fd_SK_012_010A
cow NobToN-o SINGLE PING PONG LED CHASER .. .. AR_19_Fd SK_012_010B
e ree— P MULTIPLEXED DUAL CENTER OUT DUAL CHASER ....... AR_19_Fd_SK_012_010C
—NI DOTYNY — TWO MULTIPLEXED BLOCKS OF LEDS ALTERNATING AR_19_Fd_SK_012_010D
ALL LEDS ON ( MULTIPLEXED ILLUSION ) ........oooornnne. AR_19_Fd_SK_012_010E
| EXP.: 11
| UNO/MEGADEVELOPMENTBOARD 7 1
7 7 7 i i
-+ HHHH {H T {TH THH {THHH T {1 + iC) o o U:
N o o o o o o j=) = = =
| _Ceo00enngt Snnen S00en 80080 80080 AR0OL ORA00 06600 00668 | A S
— — — — — — — — — — A A A A A b b
ggz2|ssagHeaech sfs:lssBeslssle o8N 833353203 23883888882
> 0 ] ] ] 0] 0] 0] & & ) ® >
o ] ] ] ] ] ] ] ] ] 0 0 W
(e} ] ] ] ] ] ] 0 0 0 0 0 (9]
o [} [} [} [} [} [} [} [} [} ] ] o
m ] (] (] (] (] ] ] ] ] ]} ]} m
hul )] L] L] )] )] L) )] )] )] ] ] m
@ ] (] ] (] (] (] (] (] (] 0 0 @
I ] (] ] (] (] (] (] (] (] 0 0 I
- ] (] ] (] (] (] (] (] (] 0 0 -
o« ] (] (] L] L] L] ] ] ] ]} ]} o«
ag2|saag|ealaglsalsrlralag|sa{oclenNnnr8NY83333532233338838888R82
+ %MM—EJ—D—D—D—D—D—D—D—D—D—D—D—D—D—D—D—D—D—[ +
| oo oo o oo o oo o oo | EXP.: 11 SOURCE CODE - 10 LED LINE DIRECT DRIVEN LED CHASER
FILL UP AND EMPTY LED LINE AR_19_Fd_SK_012_011A
FILL UP AND EMPTY LED LINE BACK & FORWARD . AR_19_Fd_SK_012_011B
FILL UP AND EMPTY LED LINE FROM CENTER.. AR_19_Fd_SK_012_011C
DIRECT-DRIVEN MULTI-LED CHASER KNIGHT RIDER SCANNER .. AR_19_Fd_SK_012_011D
ALL LEDS ON AR_19_Fd_SK_012_011E

La
6a
sa
va
€a

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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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

-+

3ao8v

I HO 4

r

-+

3408V

I HO 4

r

STEM —

La
oLa

COMMON ANODE RGB LED
AT PWM DIGITAL OUTPUTS
D9, D10, D11 ( SINK)

) ~©wnY
- -

DIGITAL / PWM

NS

-
| UNO / MEGA DEVELOPMENT BOARD
.
|
.
|
.
|
.

b |

COMMON ANODE
| RGB LED

5V

EXP.: 14 SOURCE CODE - RGB LED WITH COMMON ANODE
TURN ON RED ..ooooooooeeeceeoeeceeeeeeeeeeeeeensesenessssessssnsessseesnssnnsnonnes AR_19_Fd_SK_014_014A
TURN ON GREEN .. AR_19_Fd_SK_014_014B
TURN ON BLUE . AR_19_Fd_SK_014_014C
TURN ON RED & BLUE = PINK . AR_19_Fd_SK_014_014D
TURN ON RED & GREEN = YELLOW . AR_19_Fd_SK_014_014E
TURN ON GREEN & BLUE = TURQUOISE .. .. AR_19_Fd_SK_014_014F
TURN ON RED, GREEN & BLUE = WHITE ... .. AR_19_Fd_SK_014_014G
RGB COLOR CHANGER . . AR_19_Fd_SK_014_014H
RGB HUE CHANGER AR_19_Fd_SK_014_014I

| EXP.: 15

-+

3aod48av

I HO 4

r

-+

3d0489YV

I HO 4

r

La

COMMON CATHODE RGB LED
AT PWM DIGITAL OUTPUTS
D9, D10, D11 ( SOURCE )

oo ® ~NOWLYTO®ONTO
=)

biemaL /P ——T -
— NI 90TYNY —

—
UNO / MEGA DEVELOPMENT BOARD

' RGBLED

GND

EXP.: 15 SOURCE CODE - RGB LED WITH COMMON CATHODE
TURN ON RED ... AR_19_Fd_SK_014_015A
TURN ON GREEN .. AR_19_Fd_SK_014_015B
TURN ON BLUE ..... AR_19_Fd_SK_014_015C
TURN ON RED & BLUE = PINK . AR_19_Fd_SK_014_015D
TURN ON RED & GREEN = YELLOW . AR_19_Fd_SK_014_015E
TURN ON GREEN & BLUE = TURQUOISE AR_19_Fd_SK_014_015F
TURN ON RED, GREEN & BLUE = WHITE AR_19_Fd_SK_014_015G
RGB COLOR CHANGER .. AR_19_Fd_SK_014_015H
RGB HUE CHANGER .......ooooooeooeoeeeoeooeeeeeoeesceeesseis AR_19_Fd_SK_014_015l

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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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet
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3ao8v

I HO 4

r

STEM —

3408V

I HO 4

r

-+

eole
)

DIGITAL / PWM

WS2812 - 8 LED STICK

LA AN AR B
~No© LYo

—NI 90TVNV —

—
UNO / MEGA DEVELOPMENT BOARD

PIXEL 7 PIXEL 6 PIXELS ..... 2 PIXEL 1

PIXEL 0

EXP.: 16 SOURCE CODE - NEOPIXEL STICK WITH 8 WS2812 RGB LEDS

TURN ON RED ...ooviiiiiiiici
TURN ON GREEN ..
TURN ON BLUE
TURN ON RED & BLUE = PINK
TURN ON RED & GREEN = YELLOW .
TURN ON GREEN & BLUE = TURQUOISE ...
TURN ON RED, GREEN & BLUE = WHITE ...
8 STATIC COLORS ...
RGB HUE CHANGER

AR_19_Fd_SK_015_016A
AR_19_Fd_SK_015_016B
AR_19_Fd_SK_015_016C

. AR_19_Fd_SK_015_016D

AR_19_Fd_SK_015_016E
AR_19_Fd_SK_015_016F

.. AR_19_Fd_SK_015_016G
..AR_19_Fd_SK_015_016H

AR_19_Fd_SK_015_016l

-+

3aod48av

I HO 4

r

3d0489YV

I HO 4

r

-+

oLa

ole
o ©

COMMON CATHODE LED MODULE
TRAFFIC LIGHTS
R=D12,Y=D11,G=D10 (SOURCE)

LAE BN AE AR BN AN AR ]
~NOWLYTO®ONTO

biemaL /P ——T -

—NI90TVNVY —

—
UNO / MEGA DEVELOPMENT BOARD

EXP.: 17 SOURCE CODE - TRAFFIC LIGHT MODULE

TRAFFIC LIGHT - US SEQUENCE ........ccooovniiiiiices
TRAFFIC LIGHT - CN SEQUENCE ..
TRAFFIC LIGHT - EU SEQUENCE ..

AR_19_Fd_SK_015_017A
AR_19_Fd_SK_015_017B
AR_19_Fd_SK_015_017C

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

AR-19 A4 udo@elgers.com I ue-ERT20260502-03 I 02-MAY-2026

FUNDUINO STARTER KIT

018 A NEOPIXEL & TRAFFIC LIGHT MODULE
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet
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r

STEM —

L]
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PUSH BUTTON
WITH PULL-UP RESISTOR

LAE BN 2R J
~©wnY

DIGITAL / PWM

—NI O0TVNV —

—
UNO / MEGA DEVELOPMENT BOARD

I:l—zm
i
i
i
i
3= AS

b ]

15
NS

PB

A0l
¥ 002

5V @
GND

EXP.: 18 SOURCE CODE - PUSH BUTTON WITH PULL-UP RESISTOR

MOMENTARY, LED OFF (LOW) WHEN PRESSED . AR_19_Fd_SK_016_018A
MOMENTARY, LED ON (HIGH) WHEN PRESSED .. AR_19_Fd_SK_016_018B
TOGGLE SWITCH WITH DEBOUNCING AR_19_Fd_SK_016_018C
TOGGLE SWITCH WITH DEBOUNCING LIBRARY.. AR_19_Fd_SK_016_018D

| EXP.: 19

-+

3aod48av

I HO 4

r

3d0489YV

I HO 4

r

L] LN 2K J
MNT-OoO®
- - - -

PUSH BUTTON
WITH PULL-DOWN RESISTOR

LAE BN AE AR BN AN AR ]
~NOWLYTO®ONTO

biemaL /P ——T -

—NI OOTVNVY —

—
UNO / MEGA DEVELOPMENT BOARD

I:l—zm
i
i
i
i
3= AS

g
[ M

o
0L
15
002
NS

5V A4

EXP.: 19 SOURCE CODE - PUSH BUTTON WITH PULL-DOWN RESISTOR

MOMENTARY, LED OFF (LOW) WHEN PRESSED . AR_19_Fd_SK_016_019A
MOMENTARY, LED ON (HIGH) WHEN PRESSED .. AR_19_Fd_SK_016_019B
TOGGLE SWITCH WITH DEBOUNCING ... AR_19_Fd_SK_016_019C
TOGGLE SWITCH WITH DEBOUNCING LIBRARY.. AR_19_Fd_SK_016_019D

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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016 A PUSH BUTTONS WITH PULL-UP & PULL-DOWN RESISTOR
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet B2 STEM —
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EE N 0/0| O A HE DR 0|0 1 A
AND Gate I NOR Gate N
ANl | oj1]0 & oot [_RE=A | oj1]0 210
Om m 110 0 B OoE m 1/0| 0 B
D@D m 101 1 — DO m 1]1] 1 1
A|B|ouT Al B |ouT Al B |ouT Al B |ouT
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EXP.: 22 SOURCE CODE - PUSH BUTTON WITH PULL-DOWN RESISTOR
A | B |OUT A| B |OUT —] A| B |OUT A| B |OUT —] LOGIC GATE SIMULATION - AR_19_Fd_SK_018_022A
OR Gate : : : 9191 ¢ A 51 XNOR Gate : : : 919l A -1 LOGIC GATE SIMULATION - AR_19_Fd_SK_018_022B
= ljour ouTt LOGIC GATE SIMULATION - AR_19_Fd_SK_018_022C
Oom m 1/10| 1 B omm 1/0( 0 B _19_Fd_SK_018_(
oo = 11111 oo = 11111 LOGIC GATE SIMULATION - AR_19_Fd_SK_018_022D
LOGIC GATE SIMULATION - AR_19_Fd_SK_018_022E
Y oUT Y oUT LOGIC GATE SIMULATION - AR_19_Fd_SK_018_022F
NOT Gate | B ] 0 1 ) LOGIC GATE SIMULATION = NOT ......coocioierirererrerrrrersrn. AR_19_Fd_SK_018_022G
= | | 1 0 — N
A ouT FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-19 A4 udo@elgers.com I ue-ERT20260503-03 I 03-MAY-2026

FUNDUINO STARTER KIT
PUSH BUTTON CIRCUITS - LOGIC GATES SIMULATION
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet

4 x4 MATRIX ARRAY KEYPAD

DEC ASCII

(AR_19_Fd_SK_019_23D)

1

2

3

49 50 51 65
4 5 6 B
52 53 54 66
7 8 9 C
55 54 57 67
* 0 # D
42 48 35 68
ACCESS CODE  ( AR_19_Fd_SK_019_23C)

6

8

7

LED ON/OFF

A
ON

B
OFF

(AR_19_Fd_SK_019_23B)

| EXP.: 23
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4 x4 MATRIX ARRAY KEYPAD

L AR
~NOWLYTO®ONTO

— " bicraL/pvi——T 4.

4 x4 MATRIX
ARRAY KEYPAD

—NI90TVNVY —

EXP.: 23 SOURCE CODE - 4 x 4 MATRIX ARRAY KEYPAD EXPERIMENTS
PRINT A PRESSED KEY TO THE SERIAL MONITOR .. AR_19_Fd_SK_019_023A
START/STOP (LED A= ON/B = OFF ) . AR_19_Fd_SK_019_023B
PIN CODE LOCK (KEYPAD-BASED ACCESS CONTROL).. AR_19_Fd_SK_019_023C

PRINT ASCII OF PRESSED KEY TO SERIAL MONITOR ... AR_19_Fd_SK_019_023D
PRINT BIN OF PRESSED KEY TO SERIAL MONITOR ......... AR_19_Fd_SK_019_023E
PRINT HEX OF PRESSED KEY TO SERIAL MONITOR ....... AR_19_Fd_SK_019_023F

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

AR-19 A4 udo@elgers.com I ue-ERT20260503-04 I 03-MAY-2026

FUNDUINO STARTER KIT

019 A 4 x4 MATRIX ARRAY KEYPAD

AR_19_Fd_SK_019.pdf
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RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet
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POTENTIOMETER

STEM —

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.

(VOLTAGE DIVIDER )

—
UNO / MEGA DEVELOPMENT BOARD

3
=

I
X
I

+
| N N N N N N
=1 =] =] =1 =1 =]
) ) ) ) ) )
Py X X Py Py X
5 4
Ii POTENTIOMETER GND.
—
239 g EXP.: 24 SOURCE CODE - POTENTIOMETER (VOLTAGE DIVIDER)
PRINT RAW VALUE & VOLTAGE ON SERIAL MONITOR .. AR_19_Fd_SK_020_024A
olele THRESHOLD SWITCH 2/3V ON / 1/3V OFF .. AR_19_Fd_SK_020_024B
roo® ~oww z 6 STEP SINGLE LED VOLTAGE INDICATOR ... AR_19_Fd_SK_020_024C
DIGITAL / PWM 6 STEP LED VOLTAGE INDICATOR AR_19_Fd_SK_020_024D
—NI DOTVNY — BLINKING SPEED ADJUSTABLE LED 1-25HZ .. ... AR_19_Fd_SK_020_024E
PWM LED BRIGHTNESS CONTROLLER ........ccccociiiiicirnne AR_19_Fd_SK_020_024F
EXP.: 25
[ UNO/MEGADEVELOPMENTBOARD B
N \_/ \_/ i |
| |
+ + | '
I | i z i< 2 g |
I - S, T P b !
FIXED-R / LDR
( VOLTAGE DIVIDER )

3aod8av
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~NOWLYTO®ONTO

biemaL /P ——T -

LIGHT DEPENDENT RESISTOR (LDR)
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NS

LDR

30l
¥ 002

GND:

EXP.: 25 SOURCE CODE - LIGHT DEPENDENT RESISTOR (LDR)

PRINT RAW VALUE, U2 & LDR VALUE TO SERIAL MONITOR AR_19_Fd_SK_020_025A
TWILIGHT SWITCH AR_19_Fd_SK_020_025B
ADJUSTABLE TWILIGHT SWITCH AR_19_Fd_SK_020_025C

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

AR-19 A4 udo@elgers.com I ue-ERT20260504-01 I 04-MAY-2026

FUNDUINO STARTER KIT

020 A POTENTIOMETER & LDR ( VOLTAGE DIVIDER )

AR_19_Fd_SK_020.pdf
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(c) Udo Elger

Udo's Worksheet

EXP.: 26

ACTIVE BUZZER: STE M
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THE ACTIVE BUZZER HAS A BUILT-IN OSCILLATOR, SO IT PRODUCE A SOUND ON
ITS OWN WHEN SUPPLIED WITH VDC. REQUIRES CORRECT POLARITY!

PASSIVE BUZZER:
THE PASSIVE BUZZER REQUIRES AN QSCILLATING SIGNAL TO PRODUCE A
SOUND, LIKE A LOUDSPEAKER. DIRECT VDC SUPPLY IS NOT ALLOWED!

BACK SIDE

elele
)
=

ACTIVE BUZZER

LAE BN 2R J
~©wnY

DIGITAL / PWM

elele L]
> > > > >
I Ry

—NI 90TVNV —

—
UNO / MEGA DEVELOPMENT BOARD

I zia

L]

L+

GND:

EXP.: 26 SOURCE CODE - ACTIVE BUZZER
SHORT BEEP 50 ms ON /950 ms OFF (1 HZ)
BUZZER, MORSE CODE "U" (NAVAL OBSTRUCTION)
BUZZER, MORSE CODE "SOS"
BUZZER, ADJUSTABLE 1 - 25 HZ ON / OFF..
BUZZER 25 HZ ON / OFF, 1 Hz GATING .........cccovviiiinnnns

AR_19_Fd_SK_020_026A
AR_19_Fd_SK_020_026B
AR_19_Fd_SK_020_026C
AR_19_Fd_SK_020_026D
AR_19_Fd_SK_021_026E
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EXP.: 27 SOURCE CODE - PASSIVE BUZZER (LOUDSPEAKER)

150 Hz TONE ...
150 HZ TONE, 1 HZ INTERMITTENT
150 HZ TONE, 1 HZ INTERMITTENT, NONE BLOCKING .
US POLICE SIRENE, WAIL SOUND .
US POLICE SIRENE, YELP SOUND, NONE BLOCKING 1 ......
US POLICE SIRENE, YELP SOUND, NONE BLOCKING 2 ......
IMPERIAL MARCH, INTRO ......ccooiiiiccc

HAPPY BIRTHDAY, JINGLE
FOG HORN SIGNAL
MORSE SIGNAL "SOS"
OSCILLATING SIREN "ALL HANDS ON DECK SIGNAL
DESTROYER CLASS SHIP SIREN
ELECTROMECHANICAL BELL, SOUND
FIRE ENGINE WAIL SIREN .
ADJUSTABLE FREQUENCY, TONE .........coooviiiiicicccae
ADJUSTABLE INTERVAL, TONE .......cooiiiiiiiiicce

AR_19_Fd_SK_021_027A

... AR_19_Fd_SK_021_027B
... AR_19_Fd_SK_021_027C
. AR_19_Fd_SK_021_027D

AR_19_Fd_SK_021_027E
AR_19_Fd_SK_021_027F
AR_19_Fd_SK_021_027G
AR_19_Fd_SK_021_027H

AR_19_Fd_SK_021_027I
AR_19_Fd_SK_021_027J
AR_19_Fd_SK_021_027K
AR_19_Fd_SK_021_027L

. AR_19_Fd_SK_021_027M

AR_19_Fd_SK_021_027N
AR_19_Fd_SK_021_0270
AR_19_Fd_SK_021_027P

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

AR-19 A4 udo@elgers.com I ue-ERT20260505-01 I 05-MAY-2026
021 A FUNDUINO STARTER KIT
ACTIVE & PASSIVE BUZZER

AR_19_Fd_SK_021.pdf
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(c) Udo Elger

Udo's Worksheet
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IR - REMOTE CONTROL
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| UNO/MEGA DEVELOPMENT BOARD "
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GND.
RELAY MODULE
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o5 -\
! HW-307 !
+0 GND !
Lomm__._._.5_

VS1838B IR RECEIVER MODULE
WORKS AT 38 kHz IR FREQUENCY

(>
VS1838B

f 1 RANGE: 5 -8 MTR.

e~ NEED LINE OF SIGHT
T

2ag LIKE ANY IR REMOTE

EZ o

>0 >

Onw

EXP.: 28 SOURCE CODE - IR - REMOTE CONTROL
PRINT DECODED DEC NUMBER TO SERIAL MONITOR
PRINT DECODED HEX NUMBER TO SERIAL MONITOR
TOGGLE LED1 - LED6 WITH BUTTON 1 -6, X ALL OFF
ENTER <- FOR LED LEFT STEP, -> FOR LED RIGHT STEP
ENTER <- FOR LEFT & -> FOR RIGHT LED CHASER
ENTER A FOR RELAY ON /B FOR RELAY OFF

ENTER X TO TOGGLE RELAY ON / OFF

ENTER CODE: 6 97 8 & C FOR RELAY ON / X FOR OFF

AR_19_Fd_SK_022_028A
AR_19_Fd_SK_022_028B
AR_19_Fd_SK_022_028C
AR_19_Fd_SK_022_028D
AR_19_Fd_SK_022_028E
AR_19_Fd_SK_022_028F
AR_19_Fd_SK_022_028G
AR_19_Fd_SK_022_028H

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

AR-19 A4 udo@elgers.com I ue-ERT20260505-02 I 05-MAY-2026
022 A FUNDUINO STARTER KIT
IR - REMOTE CONTROL

AR_19_Fd_SK_022.pdf
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Udo's Worksheet
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EXP.: 29 SOURCE CODE - IR - LIGHT BARRIER

PRINT TO SERIAL MONITOR STATE OF BARRIER

AR_19_Fd_SK_023_029A

-+

QDo

3ao9v

I HO 4

r

RELAY
5VDC / 1 SPDT

-+

ole LAE 2N AR J LN 2K J
o © ~NOWLYTONTO

bicmaL /P ——T -

IR - FLAME DETECTOR
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ALARM MODE AR_19_Fd_SK_023_029B
SAFETY CUT OFF MODE AR_19_Fd_SK_023_029C
e 1
| UNO / MEGA DEVELOPMENT BOARD .
' !
i Z |
P2 8 2 ge !
[ D, DU k!
RELAY MODULE
RPN ER L e ety o r
T NC NO: S

aNo
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LJ_._
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ALARM

A\

¥ 002

..HIGH LEVEL TRIGGER
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EXP.: 30 SOURCE CODE - IR - FLAME DETECTOR

PRINT TO SERIAL MONITOR WHEN FLAME DETECTED
ALARM & EXTINGUISHER RELEASE RELAY

AR_19_Fd_SK_023_030A
AR_19_Fd_SK_023_030B

IR
TRANSMITTER

C
A

<t

INFRARED PROXIMITY
SENSOR MODULE

USING AS IR RECEIVER &
IR FLAME DETECTOR MODULE ONLY
( TRANSMITTER COVERED )

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

AR-19 A4 udo@elgers.com I ue-ERT20260506-01 I 06-MAY-2026
023 A FUNDUINO STARTER KIT
IR - LIGHT BARRIER & IR - FLAME DETECTOR

AR_19_Fd_SK_023.pdf
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..IR-E = IREMITTER LED
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@ T e st — - — - — T
o | UNO / MEGA DEVELOPMENT BOARD .
o | !
m i 2 !
i 2 R 2 gzl
- LM . b k!
@ RELAY MODULE ° ¢
T | c
. - NC NO:
_ | z | ﬂ > = ALARM
- ! ! Z
j j _ 2
! o | Hw-307 ! 4 < -
o
ER i | — |3
T._ ............. | g
...HIGH LEVEL TRIGGER g T
g ) W 4\ o
M\ 5 @
GND:
IR - APROACHING SENSOR EXP.: 31 SOURCE CODE - IR - PROXIMITY SENSOR
PRINT TO SERIAL MONITOR WHEN APPROACHING AR_19_Fd_SK_024_031A
INTERMITTEND BUZZER & LED APPROACHING ALARM  AR_19_Fd_SK_024_031B
RELAY FOR APPROACHING ALARM AR_19_Fd_SK_024_031C
E3 RELAY FOR APPROACHING CUT OUT AR_19_Fd_SK_024_031D
IR PROXIMITY SENSOR MODULE HW-201
SUPPLY VOLTAGE: 3.3 ... 5 VDC
INFRARED PROXIMITY SENSOR MODULE HW-201 / FC-51
DETECTION DISTANCE: 20 ... 200 mm (3/4 ... 8") ”
DETECTION ANGLE: 35° DEGREE P =8
< a4
v
ADJUSTABLE DETECTION DISTANCE RANGE POTENTIOMETER >>> ¢ g _~Vee (+)
> CLOCKWISE: INCREASE DETECTION DISTANCE GND ()
- R w
> COUNTER-CLOCKWISE: DECREASE DETECTION DISTANCE <<< Y ~ ouT (D)

OUTPUT: DIGITAL SWITCHING LOW (0) & HIGH (1) LEVEL

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

AR-19 A4 udo@elgers.com I ue-ERT20260506-02 I 06-MAY-2026

FUNDUINO STARTER KIT

024 A IR - PROXIMITY SENSOR MODULE HW-201 / FC-51

AR_19_Fd_SK_024.pdf
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4-DIGIT / 7-SEGMENT DISPLAY 3461AS-1
WITH COMMON CATHODE
SEGMENT ON =HIGH / DIGIT ON = LOW
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3o 0/ 000000
110 0 0 00000000 0
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EXP.: 32 SOURCE CODE - 4 DIGIT 7-SEGMENT DISPLAY 3461AS-1

DISPLAY "1 23 4"

AR_19_Fd_SK_025_032A

SCROLL0123456789

AR_19_Fd_SK_025_032B

CENTER SEGMENT BOUNCING FWD / REV .......ccoovvuiiniinns
CHASE A SEGMENT AROUND DIGIT BY DIGIT
PERIMETER CHASE AROUND ALL DIGITS
CHASE DIGITAL POINT FROM LEFT TO RIGHT ..
CHASE DIGITAL POINT FROM RIGHT TO LEFT ..
COUNT 0-100 THAN COUNT DOWN 100-0, REPEAT .

COUNT 0-15, DISPLAY 4-BIT BINARY 0000-1111 ......ccccoovnvee

SCROLL"HELLO"

....... AR_19_Fd_SK_025_032C

....... AR_19_Fd_SK_025_032l

AR_19_Fd_SK_025_032D
AR_19_Fd_SK_025_032E
AR_19_Fd_SK_025_032F
AR_19_Fd_SK_025_032G
. AR_19_Fd_SK_025_032H

AR_19_Fd_SK_025_032J

SCROLL"U P"

SCROLL"O F F"

AR_19_Fd_SK_025_032K
AR_19_Fd_SK_025_032L

SCROLL"HELP"

AR_19_Fd_SK_025_032M

SCROLL'"CLOSE"

AR_19_Fd_SK_025_032N

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

AR-19 A4 udo@elgers.com I ue-ERT20260507-01 I 07-MAY-2026
025 A FUNDUINO STARTER KIT
4-DIGIT / 7-SEGMENT DISPLAY 3461AS-1

AR_19_Fd_SK_025.pdf

WWW.RETRO-CIRCUITS.COM






