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Technical Warning

IMPORTANT: The pinout of sensor and module boards (e.g., KY- series, HW- series, FC- series, MH- series, and similar modules) is NOT STANDARIZED
ACROSS MANUFACTURERS. Modules with the same model number or identical appearance may have different pin assignments, PCB layouts, component
values , or electrical caracteristics.

Before connecting any module:

> Verify the pin labels printed on the PCB.

> Consult the manufacturer's datasheet or schematic when available.

> Confirm VCC, GND, signal, SDA/SCL, TX/RX, and other connections with a multimeter if documentation is unclear.

> Do not assume that a module's pin orders matches examples found online, even when the module name or model number is identical.
> Incorrect wiring may result in malfunction, inaccurate readings , or permanent damage to the module and / or microcontroller.

ALWAYS INSPECT AND VERIFY THE ACTUAL HARDWARE IN HAND BEFORE APPLYING POWER!

Module names such as "KY-xxx", "HW-xxx", and similar identifiers often refer to a functional design rather than a single standardized hardware implemention.

Even the PCB markings on some modules may be incorrect. Examples include swapped GND and OUT pins, incorrect pin labbeling, or pull-up/pull-down
resistors connected improperly (e.g., between VCC and GND). Therefore, all newly received components should be electrically verified before being stocked,
used in projects, or distributed for educational purposes.
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Udo's Worksheet
AR-20 - EXPERIMENTS WITH FUNDUINO STARTER KIT, INCLUSIVE MODULE & SENSOR KIT + MORE

STEM —

SHEET

007
008
009
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024
025
026
027
028
029
030
031
032
033
034
035
036
037
038
039

CODE

26 FILES
7 FILES
7 FILES
6 FILES
7 FILES
2 FILES
2 FILES
2 FILES
2 FILES
1 FILE
6 FILES
6 FILES
1 FILE

15 FILES
4 FILES
6 FILES
5 FILES

10 FILES
9 FILES
8 FILES

15 FILES
2 FILES
4 FILES
8 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES
9 FILES
4 FILES
3 FILES

PROJECT DESIGNATION

OLED 12C SSD1306 128 x 64 DISPLAY

LOGIC GATE SYMBOL ON OLED SSD1306 128 x 64

LOGIC GATE FUNCTION ON OLED SSD1306 128 x 64

5 ANALOG PUSH BUTTON KEY PAD ( VOLTAGE DIVIDER)
DIGITAL TEMPERATURE SENSOR MODULE KY-001

TILT SENSOR MODULE KY-002

VIBRATION SENSOR MODULE KY-002

HALL EFFECT MAGNET SENSOR MODULE KY-003

PUSH BUTTON ( NORMALLY OPEN ) MODULE KY-004

IR TRANSMITTER LED MODULE KY-005

PASSIVE BUZZER ( LOUDSPEAKER ) MODULE KY-006

KS0374 LOUDSPEAKER WITH AMPLIFIER MODULE BEE1

LASER TRANSMITTER MODULE KY-008 WITH TRANSISTOR STAGE
SMD RGB LED WITH COMMON CATHODE MODULE KY-009
FORK LIGHT BARRIER MODULE KY-010

RED / GREEN DUO LED WITH COMMON CATHODE MODULE KY-011
ACTIVE BUZZER MODULE KY-012

NTC KY-013 MODULE TEMPERATURE MEASUREMENT

NTC RESISTOR CIRCUITS, TEMPERATURE MEASUREMENT
ACCESSOIRES: NTC SPECS. & COLOR CODE CHART

DHT11 TEMPERATURE AND HUMIDITY MEASUREMENT

RGB LED WITH COMMON CATHODE MODULE KY-016

MERCURY TILT SWITCH KY-017

KY-018 LDR MODULE

GL55xx LDR RESISTORS

LASER BARRIER, EMERGENCY STOP & ENTRUDER ALARM CIRCUIT
HIGH TRIGGER RELAY CONTROL

LOW TRIGGER RELAY CONTROL

TILT SWITCH KY-020

REED SWITCH KY-021

IR 38kHz RECEIVER MODULE KY-022 FOR IR REMOTE CONTROL
VARIOUS IR REMOTE CONTROL - DECODED DEC OUTPUTS

X /1Y AXIS JOY STICK CONTROLLER

...NOTE: CORRESPONDING SOURCE CODES AVAILABLE FOR EACH EXPERIMENT (PROJECT)!

SHEET

040
041
042
043
044
045
046
047
048
049
050
051
052
053
054
055
056
057
058
059
060
061
062
063
064
065
066
067
068
069
070
071

CODE

2 FILES
2 FILES
3 FILES
1 FILE

1 FILE

4 FILES
4 FILES
5 FILES
6 FILES
2 FILES
1 FILE

1 FILE

2 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES
5 FILES
2 FILES
4 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES

PROJECT DESIGNATION

ANALOG HALL EFFECT SENSOR KY-024 WITH COMPARATOR
REED SENSOR KY-025 WITH COMPARATOR

FLAME SENSOR KY-026 WITH COMPARATOR

3-SENSOR KY-026 REDUNDANT FIRE ALARM SYSTEM
5-SENSOR REDUNDANT FIRE ALARM SYSTEM

MAGIC LIGHT CUP WITH ROLL BALL SWITCH KY-027

MAGIC LIGHT CUP WITH MERCURY SWITCH KY-027

NTC SENSOR KY-028 WITH COMPARATOR

RED / GREEN DUO LED WITH COMMON ANODE MODULE KY-029
KNOCK SENSOR MODULE KY-031

PROXIMITY SENSOR MODULE KY-032 WITH SN7400 38 kHz OSC
PROXIMITY SENSOR MODULE KY-032 WITH NE 555 38 kHz OSC
LINE TRACKING SENSOR MODULE KY-033

LINE TRACKING SENSOR MODULE KY-033LT

LINE TRACKING SENSOR MODULE HW-006

ANALOG / DIGITAL LINE TRACKING SENSOR MODULE TCRT5000
DIY CMOS LINE TRACKING SENSOR WITH TCRT5000

DIY TTL LINE TRACKING SENSOR WITH TCRT5000

3-WAY LINE TRACKING SENSOR MODULE

5-WAY LINE TRACKING SENSOR MODULE

ACCESSOIRES: 8-WAY LINE TRACKING SENSOR MODULE HY-S301
8-WAY LINE TRACKING SENSOR MODULE DIRECT AT DIGITAL INPUTS
8-WAY LINE TRACKING SENSOR WITH MULTIPLEXER

ACCESSOIRES: RGB LED COLOR CHANGING MODULE KY-034
ANALOG HALL EFFECT MAGNET SEN. AH49E MODULE KY-035
TOUCH SENSOR MODULE KY-036 / MPSA13

CAPACITIVE TOUCH SENSOR MODULE TTP223-BA6
CAPACITIVE TOUCH SENSOR MODULE TTP223B

CAPACITIVE TOUCH SENSOR MODULE TTP223B v1.0 1819m
CAPACITIVE TOUCH SENSOR MODULE TTP224 (4 CHANNEL)
CAPACITIVE TOUCH SENSOR TTP226 (8 CHANNEL) DIRECT
CAPACITIVE TOUCH SENSOR TTP226 (8 CHANNEL) SERIES
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
AR-20 A4 | udo@elgers.com I ue-ERT20260514-03| 14-MAY-2026
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AR-20 - EXPERIMENTS WITH FUNDUINO STARTER KIT, INCLUSIVE MODULE & SENSOR KIT + MORE

STEM —

SHEET

072
073
074
075
076
077
078
079
080
081
082
083
084
085
086
087
088
089
090
091
092
093
094
095
096
097
098
099
100
101
102
103
104
105

CODE

2 FILES
2 FILES
4 FILES
4 FILES
3 FILES
7 FILES
4 FILES
3 FILES
3 FILES
3 FILES
3 FILES
5 FILES
5 FILES
5 FILES
5 FILES
6 FILES
4 FILES
7 FILES
5 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES
4 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES
2 FILES

PROJECT DESIGNATION

CAPACITIVE TOUCH SENSOR TTP229 (8/16 CHANNEL) DIRECT
CAPACITIVE TOUCH SENSOR TTP229 (8/16 CHANNEL) SERIES
HIGH SENSITIVE MICROPHONE MODULE KY-037
MICROPHONE MODULE KY-038

HIGH SENSITIVE MICROPHONE MODULE FC-04
INCREMENTAL ROTARY ENCODER MODULE KY-040

7 CHANNEL DIGITAL JOYSTICK MODULE

7 CHANNEL ANALOG JOYSTICK MODULE

5 CHANNEL DIGITAL JOYSTICK MODULE

8 CHANNEL PUSH BUTTON KEY PAD

16 CHANNEL PUSH BUTTON KEY PAD

ANALOG TEMPERATURE MEASUREMENT WITH KY-070 / LM35
ANALOG TEMPERATURE MEASUREMENT WITH TMP-36
TEMPERATURE & HUMIDITY SENSOR GY-21

TEMPERATURE & BAROMETRIC AIR PRESSURE SENSOR GY-68
TEMPERATURE, AIR PRESSURE & ALTITUDE SENSOR HW-611
MAGNETIC COMPASS GY-271

ACCELERATION, GYROSCOPE GY-521

ACCELERATION, GYROSCOPE MPU-9250 / 6500

GYROSCOPE MODULE L3G4200D

TILT SENSOR MODULE WITH COMPARATOR HW-073A
VIBRATION SENSOR MODULE WITH COMPARATOR SW-420
ANALOG ANGLE SENSOR CJMCU-103 (VOLTAGE DIVIDER)
DIGITAL LIGHT INTENSITY MODULE GY-302 / BH1750

DIGITAL SCALE "LOAD CELL" XFW-HX711

ACCESSOIRES: DIGITAL SCALE CONSTRUCTION INSTRUCTION
PIEZOELECTRIC PVDF PRESSURE TRANSDUCER DF9-16@2kg
MICROWAVE RADAR MOTION SENSOR HW-MS03
MICROWAVE RADAR MOTION SENSOR RCWL-0516

MINI IR PIR HUMAN MOTION SENSOR HW-740

PIR HUMAN MOTION SENSOR HW-416-B

ANALOG - SOIL MOISTURE SENSOR MODULE HW-080

DIGITAL - SOIL MOISTURE SENSOR MODULE HW-080

ANALOG - RAIN DROP SENSOR MODULE MH-RD

...NOTE: CORRESPONDING SOURCE CODES AVAILABLE FOR EACH EXPERIMENT (PROJECT)!

SHEET CODE
106 2 FILES
107 2 FILES
108 72 FILES
109 76 FILES
110 1 FILE
111 -
112 66 FILES
113 -—
114 -
115 27 FILES
116 -
117 27 FILES
118 66 FILES
119 ---
120 7 FILES
121 7 FILES
122 7 FILES
123 10 FILES
124 23 FILES
125 15FILES
126 30 FILES
127 12 FILES
128 19 FILES
129 18 FILES
130 115 FILES
131 122 FILES
132 167 FILES
133 4 FILES
134 3 FILES
135 1 FILE
136 3 FILES
137 141 FILES

PROJECT DESIGNATION

DIGITAL - RAIN DROP SENSOR MODULE MH-RD

ANALOG - CAPACITIVE SOIL MOISTURE SENSOR MODULE HW-390
12 PIXEL WS2812 LED RING

8x8 (64) PIXEL WS2812 LED ARRAY

RUNWAY LIGHTS WITH 3 x 30 WS2812 LED STRIP, SHEET 1
ACCESSOIRES: RUNWAY LIGHTS WITH 3 x 30 WS2812 LED STRIP
CYLINDER WITH 5 x 20 WS2812 LED STRIPS, SHEET 1
ACCESSOIRES: CYLINDER WITH 5 x 20 WS2812 LED STRIPS
ACCESSOIRES: CYLINDER WITH 5 x 20 WS2812 LED STRIPS
788BS 8x8 MULTIPLEXED MATRIX DISPLAY ROW/COL SCANNING
ACCESSOIRES: 1088BS 8x8 MULTIPLEXED MATRIX DISPLAY ROW/COL
MAX7219 DRIVEN 8x8 DISPLAY1088BS MATRIX MODULE

CILE 2088RGB-5 MULTIP. MATRIX DISPLAY ROW/COL SCANNING
ACCESSOIRES: CILE 2088RGB-5 MATRIX DISPLAY SCHEMATIC
HD44780 COMPATIBLE 16x02 LCD DISPLAY - 4-BIT MODE
HD44780 COMPATIBLE 16x02 LCD DISPLAY - 8-BIT MODE
HD44780 12C MODULE DRIVEN 16x02 LCD DISPLAY

4 x MAX7219 DRIVEN 8x8 DISPLAY 1088BS MATRIX MODULES
10 SEGMENT BAR GRAPH ARRAY 2510BS

GROVE LED BAR V. 2.1 - SB1R1Y8G / MY9221

7 SEGMENT DISPLAY WITH COMMON CATHODE 5611AS

4 DIGIT 7 SEGMENT DISPLAY ( CC ) 3641AS

4 DIGIT 7 SEGMENT DISPLAY MODULE 3461BY/TM1637

4 DIGIT 7 SEGMENT DISPLAY MODULE 3642BS-1/TM1637
1.77" 160 (RGB) TFT DISPLAY

2.8" TFT LCD SHIELD

1,69" 240x280 TFT LCD DISPLAY

ELV P. A. - PUSH BUTTON LED CONTROL

ELV P. A. - TRIPPLE PUSH BUTTON CA RGB LED CONTROL
ELV P. A. - POTENTIOMETER CA RGB LED CONTROL

ELV P. A. - TRIPPLE PUSH BUTTON WS1228 LED CONTROL
ELV P. A. - 8 WS1228 LED CONTROLLER

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
AR-20 A4 | udo@elgers.com I ue-ERT20260601-09| 01-JUN-2026
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AR_20_Fd_SK2_005.pdf

WWW.RETRO-CIRCUITS.COM

P



RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet
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SHEET CODE
138 1 FILE
139 125FILES
140 7 FILES
141 1 FILE
142 1 FILE
143 7 FILES
144 6 FILES
145 6 FILES
146 6 FILES
147 6 FILES
148 2 FILES
149 9 FILES
150 1 FILE
151 2 FILES
152 22 FILES
153 6 FILES
154 7 FILES
155 15 FILES
156 16 FILES
157 11 FILES
158 3 FILES
159 3 FILES
160 3 FILES
161 3 FILES
162 1 FILE
163 1 FILE
164 3 FILES
165 3 FILES
166 3 FILES
167 3 FILES
168 3 FILES
169 3 FILES
170 1 FILE
171 3 FILES

PROJECT DESIGNATION

ELV P. A. - POTENTIOMETER WS LED CONTROL
ELV P. A. - PAD TFT CM-DI-01 DISPLAY & MINI VOLTMETER

ELV P. A. - PAD TFT CM-DI-01 DISPLAY WITH LOGIC GATES

ELV P. A. - PAD TFT CM-DI-01 DISPLAY & INC. ROTARY ENCODER
ELV P. A. - BCD 7-SEGMENT DISPLAY & INC. ROTARY ENCODER

ELV P. A. - EIGHT CHANNEL LOGIC LEVEL INDICATOR CM-DL-M02
ELV P. A. - LED CONTROLLER WITH HIGH TRIGGER NPN

ELV P. A. - LED CONTROLLER WITH LOW TRIGGER PNP

ELV P. A. - LED CONTROLLER WITH HIGH TRIGGER N-MOSFET

ELV P. A. - LED CONTROLLER WITH LOW TRIGGER P-MOSFET

ELV P. A. - PAD TFT CM-DI-01 DISPLAY WITH SHT20 TEMP. & HUM.
ELV P. A. - NTC THERMISTOR CIRCUITS

ELV P. A. - ALARM CIRCUIT WITH REED SWITCH

ELV P. A. - ALARM & CUT OFF CIRCUIT WITH VIBRATION SWITCH

ELV P. A. - LED CHASER WITH MINI LED ADAPTER

ELV P. A. - LOUDSPEAKER WITH AMPLIFIER MODULE

ELV P. A. - ONE DUAL 5x7 DOT MATRIX MODULE ELV E343438

ELV P. A. - TWO DUAL 5x7 DOT MATRIX MODULE ELV E343438

ELV P. A. - FOUR 5x7 DOT MATRIX MODULE ELV E343438

ELV P. A. - FIVE 5x7 DOT MATRIX MODULE ELV E343438

ELV P. A.- DC MOTOR CONTROL WITH P-PWR MOSFET FOR 5 VOLT
ELV P. A.- DC MOTOR CONTROL WITH P-PWR MOSFET FOR 12 VOLT
ELV P. A.- DC MOTOR CONTROL WITH N-PWR MOSFET FOR 5 VOLT
ELV P. A.- DC MOTOR CONTROL WITH N-PWR MOSFET FOR 12 VOLT
ELV P. A.- DC MOTOR CONTROL WITH ROTARY ENCODER
VIBRATION MOTOR MODULE 1 HZ INTERVAL

DC MOTOR CONTROL WITH NPN DARLINGTON TRANSISTOR BD679
DC MOTOR CONTROL WITH PNP DARLINGTON TRANSISTOR BD680
DC MOTOR CONTROL WITH N-CHANNEL POWER MOSFET IRF840

DC MOTOR CONTROL WITH P-CHANNEL POWER MOSFET IRF954

DC MOTOR CONTROL WITH N-CHANNEL POWER MOSFET IRLML2502
DC MOTOR CONTROL WITH P-CHANNEL POWER MOSFET IRLML6402
DC MOTOR CONTROL WITH ROTARY ENCODER KY-040

DC MOTOR CONTROL (CW ) WITH L9110 CHIP

SHEET CODE
172 3 FILES
173 3 FILES
174 1 FILE
175 1 FILE
176 1 FILE
177 1 FILE
178 1 FILE
179 16 FILES
180 16 FILES
181 -
182 1 FILE
183 1 FILE
184 1 FILE
185 1 FILE
186 1 FILE
187 1 FILE
188 1 FILE
189 1 FILE
190 1 FILE
191 1 FILE
192 -—
193 -
194 1 FILE
195 1 FILE
196 1 FILE
197 1 FILE
198 -
199 -—
200 -
201 -—
202 -
203 -

...NOTE: CORRESPONDING SOURCE CODES AVAILABLE FOR EACH EXPERIMENT (PROJECT)!

PROJECT DESIGNATION

DC MOTOR CONTROL (CCW ) WITH L9110 CHIP

DC MOTOR CONTROL (CW & CCW ) WITH L9110 CHIP

DC MOTOR CONTROL (CW & CCW ) WITH L9110 CHIP & POT.
DC MOTOR CONTROL (CW & CCW ) WITH L9110 & JOYSTICK
DC MOTOR CONTROL (CW & CCW ) WITH L9110 & ROT. ENC.
DC FAN MOTOR MODULE WITH ON BOARD L9110 & ROT. ENC.
DUAL L9110 MOTOR ( ROVER SIMULATION WITH JOYSTICK)
DUAL MX1508S DC MOTOR CONTROL BOARD

12 VDC DUAL HW-095 / L298N DC MOTOR CONTROL MODULE
ACCESSOIRES: HW-095 / L298N SCHEMATICS / DATA SHEET
SINGLE STEP BIPOLAR STEPPER SM15DD WITH MX1508S
DOUBLE STEP BIPOLAR STEPPER SM15DD WITH MX1508S
INTERLEAVE STEP BIPOLAR STEPPER SM15DD & MX1508S
SINGLE STEP BIPOLAR STEPPER SM15DD WITH L9110
DOUBLE STEP BIPOLAR STEPPER SM15DD WITH L9110
INTERLEAVE STEP BIPOLAR STEPPER SM15DD & L9110
SINGLE STEP BIPOLAR STEPPER SM15DD & HW-130

DOUBLE STEP BIPOLAR STEPPER SM15DD & HW-130
INTERLEAVE STEP BIPOLAR STEPPER SM15DD & HW-130
MICRO STEP BIPOLAR STEPPER SM15DD & HW-130
ACCESSOIRES: DVD LASER BIPOLAR WORM DRIVE SM15DD
ACCESSOIRES: MOTOR DRIVER SHIELD HW-130 SCHEMATICS
MICRO STEP BIPOLAR STEPPER SM15DD WITH A4988 DRIVER
MICRO STEP BIPOLAR STEPPER NEMA 14 WITH A4988 DRIVER
MICRO STEP BIPOLAR STEPPER NEMA 17 WITH A4988 DRIVER
FISCHERTECHNIK 32311 STEPPER MOTOR WITH A4988 DRIVER
A4988 STEPPER MOTOR DRIVER SPECIFICATION
ACCESSOIRES: PLUG-IN BREADBOARDS & JUMPER
ACCESSOIRES: RESISTOR COLOR CODE CHART
ACCESSOIRES: LED CURRENT LIMITING RESISTOR CALC.
ACCESSOIRES: SERVO SG-90 SPECIFICATION

(
(
(
(

BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-20 A4 | udo@elgers.com I ue-ERT20260609-01| 09-JUL-2026
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STEM —

26 SOURCE CODE FOR OLED 12C SSD1306 128 x 64 DISPLAY

1 LINE TEXT SAMPLE, 3 Large Letters

2 LINE TEXT SAMPLE
3 LINE TEXT SAMPLE
4 LINE TEXT SAMPLE
5 LINE TEXT SAMPLE
6 LINE TEXT SAMPLE
7 LINE TEXT SAMPLE
8 LINE TEXT SAMPLE

AR_20_Fd_SK2_007A
AR_20_Fd_SK2_007B

AR_20_Fd_SK2_007C
AR_20_Fd_SK2_007D
AR_20_Fd_SK2_007E
AR_20_Fd_SK2_007F
AR_20_Fd_SK2_007G
AR_20_Fd_SK2_007H

(c) Udo Elger

ﬂ
Fa4

VOLTAGE FIGURE 0 -5V (A0)

VOLTAGE FIGURE 0 - 5V WITH BARGRAPH (A0)
VOLTAGE FIGURE 0 -5V ON 0 - 180° SCALE (A0)

DRAW A HOUSE

MOVING DOT WITH SPEED ADJUSTMENT (A0)
RECTANG. WAVE WITH FREQUENCY ADJUSTMENT (A0)
SINE WAVE WITH FREQUENCY ADJUSTMENT (A0)
DELTA WAVE WITH FREQUENCY ADJUSTMENT (A0)
SAW TOOTH WAVE WITH FREQUENCY ADJUSTMENT (A0)
2 SINE WAVE WITH FREQ. & SHIFT ADJUSTM. (A0 & A1)
HOSPITAL ICU MONITOR

PING PONG GAME (A0 & A1)

SPACE INVADERS GAME (A1 & D9)

KALEIDOSCOPE

ROTATING SPIRAL

WALKING STICK FIGURE

AR_20_Fd_SK2_007I
AR_20_Fd_SK2_007J
AR_20_Fd_SK2_007K
AR_20_Fd_SK2_007L

AR_20_Fd_SK2_007M
AR_20_Fd_SK2_007N
AR_20_Fd_SK2_0070
AR_20_Fd_SK2_007P
AR_20_Fd_SK2_007Q
AR_20_Fd_SK2_007R
AR_20_Fd_SK2_007S
AR_20_Fd_SK2_007T
AR_20_Fd_SK2_007U
AR_20_Fd_SK2_007V
AR_20_Fd_SK2_007W
AR_20_Fd_SK2_007X
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DIGITAL / PWM —T J"

—NI O0TVNV —

[ UNO/MEGADEVELOPMENTBOARD T B ROLLING DICE (D9) AR _20_Fd_SK2_007Y
i : DICE SLOT MACHINE (D9) AR_20_Fd_SK2_007Z
i !
i 8 E 8¢ z gz |
[ I, I L . e fh_
PIN ORDER IS NOT STANDARDIZED
EVEN IF IT HAS 4 PINS, ORDER CAN DIFFER:
GND VCC SCL SDA COMMON
— 12¢ VCC GND SCL SDA ALSO COMMON
O css: O ARDUINO VCC SDA SCL GND SEEN IN SOME CLONES
(SR SSD1306 NEVER ASSUME PIN ORDER, ALWAYS VERIFY
128x64 BEFORE WIRING:
- o o 1. CHECK VOLTAGE LABEL (3.3V VS 5V)
OLED 126 DISPLAY 2. CONFIRM PIN LABELS ON PCB
SSD1306 128x64
PB D9 POT A0 POT A1 3. DON'T TRUST CONNECTOR SHAPE ALONE!
FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
oy BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
AR-20 A4 udo@elgers.com I ue-ERT20260517-01 I 17-MAY-2026
007 | FUNDUINO STARTER KIT + MORE COMPONENTS
OLED 12C SSD1306 128x64 DISPLAY

AR_20_Fd_SK2_007.pdf WWW.RETRO-CIRCUITS.COM
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7 SOURCE CODE - PUSH BUTTON WITH PULL-DOWN RESISTOR

+ LOGIC GATE SYMBOLS ( SEE BELOW ) ................ AR_20_Fd_SK2_008A - G
|
008A: Simulate IEC AND Gate A | B |ouT
A
AND Gate oo
op1) 0 & ouT
110/ 0 | B
1011 | —1
008B: Simulate A|B|OUT A—
oflo] 1
eloisisolsiele NAND Gate ol 11l 1 &§_
NOWBLYTONT O 1 0 1 B ouT
bimaL/piwm ——T L. 111/ 0
—NI 90TVYNVY —
008C: Simulate Al B OUT T
OR Gate oo
g 9 01 1 21 ouT
| UNO / MEGA DEVELOPMENT BOARD H 110 1 B
i | 1011 | —1
i !
i 2 8¢ 2 gz | 008D: Simulate A | B |OUT —]
R e b M bl NOR Gate 9. >1 R
110/ 0| B out
1011 | —1
008E: Simulate A|B|OUT —
XOR Gate 01010 -
011 =1 ouT
1101 | B
101 0 | —1
o0 A<
O 288§ O
008F: Simulate A|B|OUT —
N . XNOR Gate M9l . 1D
k- =) OLED 12C DISPLAY k- o 110l o B out
SSD1306 128x64 111 1 —
PB D9 PB D8
A B
O_I_‘:,—I_O 008G: Simulate out
NOT Gate (1) (1) — 1 N
A ouT
FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
G‘; ; BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-20 A4 udo@elgers.com I ue-ERT20260517-02 I 17-MAY-2026

FUNDUINO STARTER KIT + MORE COMPONENTS
LOGIC GATE SYMBOL - OLED SSD1306 128 x 64

AR_20_Fd_SK2_008.pdf WWW.RETRO-CIRCUITS.COM
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7 SOURCE CODE - PUSH BUTTON WITH PULL-DOWN RESISTOR

+ LOGIC GATE SIMULATION ( SEE BELOW ) ................ AR_20_Fd_SK2_009A - G
|
009A: Simulate  [[eCIEHIS A|B|OUT| |
0 A
AND Gate [ ol &
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FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
G‘; ; BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
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SOURCE CODE - 5 PUSH BUTTON WITH VOLTAGE DIVIDER

DISPLAY SW1-5, RAW & VOLTAGE AT SERIAL MONITOR AR_20_Fd_SK2_010A
..... SW1 PRESSED, RAW VALUE = 0 = 0.000V
..... SW2 PRESSED, RAW VALUE = 142 = 0.694 V
SW3 PRESSED, RAW VALUE = 326 = 1.593V
..... SW4 PRESSED, RAW VALUE = 504 = 2.463V
..... SW5 PRESSED, RAW VALUE = 739 = 3.612V
..... ALL RELEASED, RAW VALUE = 1023 = 5.000 V

340089V
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Analog Key Read
Raw: 1023

Volt: 5.00 V
Switch: NONE

I HO 4
OEnEnEnsCE | > EREuEaECH | |

OEnEREnsCE | > EREuEaECH | |

e O OO0 ee
2 CHHHOD OO0+ 0dee

& OO0 Di:]lllcl
@000 e 0-0-0- @[T T

6€ CHH I OO0 6e

r
r

Lo - OO 10
I HO 4

8¢ [H
JrARSRER

i
H
EL

T DISPLAY ABOVE FIGURES ON OLED AR_20_Fd_SK2_010B

DISPLAY SW1, SW2, SW3, SW4, SW5 ON OLED AR_20_Fd_SK2_010C

SW1:LED1, SW2:LED2, SW3:LED3, SW4:LED4, SW5:LED5 AR_20_Fd_SK2_010D

|

SW1-5 TO CONTROL FOLLWING LED ANIMATIONS AR_20_Fd_SK2_010E
..... SW1 PRESSED, LED CHASER (RIGHT TO LEFT)

..... SW2 PRESSED, LED CHASER (LEFT TO RIGHT)

..... SW3 PRESSED, LED CHASER (PING / PONG)

 NISOTINY— ——wamod—e=l =) < | | SW4 PRESSED, ALL LED BLINKING 1 HZ

..... SW5 ALL LED OFF
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SW1-5 TO CONTROL FOLLWING LED ANIMATIONS AR_20_Fd_SK2_010F
..... SW1 LATCH, LED CHASER (RIGHT TO LEFT)
..... SW2 LATCH, LED CHASER (LEFT TO RIGHT)

—
UNO / MEGA DEVELOPMENT BOARD

) g8 g 3 g g g e SW3 LATCH, LED CHASER (PING / PONG)
o -~
Leh_rh th_rh t o h & & & I SW4 LATCH, ALL LED BLINKING 1 HZ
..... SW5 ALL LED OFF
1
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OLED 12C DISPLAY

SSD1306 128x64
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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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Sensor : DS18B20
Module : KY-001
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DIGITAL TEMPERATURE SENSOR MODULE KY-001:

Vce (+)
outPuT —

| —te
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» —19

STEM

BOTTOM VIEW

DS18B20
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—
UNO / MEGA DEVELOPMENT BOARD

ALTERNATIVE
LOW LEVEL TRIGGER
RELAY MODULE

RELAY MODULE
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ouT (S)
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OLED I2C DISPLAY
SSD1306 128x64
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KY-001 TEMPERATURE SENSOR MODULE ALLOWS AMB
TEMPERATURE MEASUREMENT USING DIGITAL SERIAL BUS.

OPERATING VOLTAGE:
MEASUREMENT RANGE:
MEASUREMENT ACCURACY:

ouUT (S)

GND (-)

3.3..5.5VDC

9- 12 BIT, -55.

+/-0.5 %

..125°C/-57 ... 257 °F

DS18B20

1.2 3

1k

Vce (+) O
OUT (S) O

SOURCE CODE - DIGITAL TEMPERATURE SENSOR MODULE KY-001

TEMPERATURE °C VALUE AT SERIAL MONITOR
TEMPERATURE °F VALUE AT SERIAL MONITOR
TEMPERATURE °C VALUE ON OLED
TEMPERATURE °F VALUE ON OLED
TEMPERATURE °C, °F & K VALUE ON OLED

ROOM HEATER TEMPERATURE RELAY CONTROL

ROOM AIR CONDITIONER TEMPERATURE RELAY CONTROL

AR_20_Fd_SK2_011A
AR_20_Fd_SK2_011B
AR_20_Fd_SK2_011C
AR_20_Fd_SK2_011D
AR_20_Fd_SK2_011E
AR_20_Fd_SK2_011F
AR_20_Fd_SK2_011G

GND

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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011 A FUNDUINO STARTER KIT + MORE COMPONENTS
DIGITAL TEMPERATURE SENSOR MODULE KY-001
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7 7 7 KY-002 TILT SENSOR MODULE (NORMALY CLOSE "NC")
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SW-520D 0 |
L
[— T kyeo02!
O 2835 O i | NOTE: FOR SOME REASON THERE ARE TWO DIFFERENT MODULES WITH
©=29 | Ve (+) i IDENTICAL MODEL NO.: KY-002 AVAILABLE.
—i—O— | ONE IS A "NC" TILT MODULE WITH A SW-520D ROLLING BALL SENSOR.
i OUT (S) | AND ONE IS A "NO" VIBRATION SENSING MODULE WITH A SW-18015P
—o—|
OLED [2C DISPLAY i GND | SPRING TYPE VIBRATION SENSOR
SSD1306 128x64 . Q) i
i i SOURCE CODE - DIGITAL TILT SENSOR MODULE KY-002
O O i Swa20D i TILT SENSOR STATE AT SERIAL MONITOR AR_20_Fd_SK2_012A
L | TILT SENSOR STATE ON OLED DISPLAY AR_20_Fd_SK2_012B

ROLLING BALL T

"NC" - NORMALLY CLOSED

ILT SENSOR

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

AR-20 A4 udo@elgers.com I ue-ERT20260518-03 I 18-MAY-2026
012 A FUNDUINO STARTER KIT + MORE COMPONENTS
TILT SENSOR MODULE KY-002
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KY-002 VIBRATION SENSOR MODULE (NORMALY OPEN "NO")
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NOTE: FOR SOME REASON THERE ARE TWO DIFFERENT MODULES WITH
IDENTICAL MODEL NO.: KY-002 AVAILABLE.
ONE IS A "NC" TILT MODULE WITH A SW-520D ROLLING BALL SENSOR.
AND ONE IS A "NO" VIBRATION SENSING MODULE WITH A SW-18015P
SPRING TYPE VIBRATION SENSOR

SOURCE CODE - DIGITAL TILT SENSOR MODULE KY-002
VIBRATION SENSOR STATE AT SERIAL MONITOR AR_20_Fd_SK2_013A
VIBRATION SENSOR STATE ON OLED DISPLAY AR_20_Fd_SK2_013B

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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013 A FUNDUINO STARTER KIT + MORE COMPONENTS
VIBRATION SENSOR MODULE KY-002
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HALL EFFECT SENSOR MODULE KY-003:
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o =19 | =
L | SOURCE CODE - HALL EFFECT MAGNET SENSOR A3144 MODULE KY-003
HALL SENSOR MODULE KY-003 STATE AT SERIAL MONITOR AR_20_Fd_SK2_014A
CONSIST A 3144 HALL-EFFECT SWITCH STATE ON OLED DISPLAY AR_20_Fd_SK2_014B
5V
GND
MAGNET (N) DEDECT NO MAGNET DEDECT
“ KY-003 LED ON KY-003 LED OFF “ FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
AT - | AT o | A o | R | Ay B e
HIGH (1) HIGH (1) LOW (0) HIGH (1) LOW (0) :
"""" NOMAGNETDEDECT |  NOMAGNET DEDECT “ " MAGNET () DEDECT AR20 | A4|  udo@elgers.com | ue-ERT20260518-04 | 18-MAY-2026
KY-003 LED OFF KY-003 LED OFF KY-003 LED ON 014 A | FUNDUINO STARTER KIT + MORE COMPONENTS

HALL EFFECT MAGNET MODULE KY-003

AR_20_Fd_SK2_014.pdf
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PASSIVE BUZZER MODULE (LOUDSPEAKER) KY-006:

STEM —

5V

PASSIVE BUZZER MODULE

+
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i I L o GNDE !
i | Lo 4
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: |
Lo . T : SOURCE CODE - PASSIVE BUZZER (LOUDSPEAKER) MODULE KY-006
1 Hz /1 kHz INTERMITTEND TONE AR_20_Fd_SK2_017A
SIMPLE TONE LADDER AR_20_Fd_SK2_017B
IMPROVED TONE LADDER AR_20_Fd_SK2_017C
POLICE SIREN ( WAILING ) AR_20_Fd_SK2_017D
POLICE SIREN ( YELP) AR_20_Fd_SK2_017E
R POLICE SIREN ( YELP 2) AR_20_Fd_SK2_017F
! KY-006
| .
i INGS) I
—0— |
: 1 Ve (+)]
! || o |
| OO T i
—!—O— '
i !
i !
L 2

GND

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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017 A FUNDUINO STARTER KIT + MORE COMPONENTS
PASSIVE BUZZER (LOUDSPEAKER ) MODULE KY-006
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LOUDSPEAKER WITH AMPLIFIER BEE1
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0 T : SOURCE CODE - LOUDSPEAKER WITH AMPLIFIER MODULE BEE1
1 Hz /1 kHz INTERMITTEND TONE AR_20_Fd_SK2_018A
SIMPLE TONE LADDER AR_20_Fd_SK2_018B
- IMPROVED TONE LADDER AR_20_Fd_SK2_018C
i 1 SPEAKER G/W AMPLIFIER | POLICE SIREN ( WAILING ) AR_20_Fd_SK2_018D
i i i POLICE SIREN (YELP) AR_20_Fd_SK2_018E
i ) i POLICE SIREN (YELP2) AR_20_Fd_SK2_018F
i |
i 8 7 6 5 i
i < i
i D 80028 S T
! ®1 2 3 4 :
i
i | L4 |
iz = 20k !
! 1u — 14 !
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L__ 1 __. ..

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

5V
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
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AR-20 A4 udo@elgers.com I ue-ERT20260519-04 I 19-MAY-2026

FUNDUINO STARTER KIT + MORE COMPONENTS
KS0374 LOUDSPEAKER WITH AMPLIFIER MODULE BEE1
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SOURCE CODE - LASER TRANSMITTER MODULE KY-008

PWM FADER 0

AR_20_Fd_SK2_019

10 SECOND CIRCLE

-85,

FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!

FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

05 I 19-MAY-2026

ERT20260519-

udo@elgers.com I
LASER TRANSMITTER MODULE KY-008 WITH NPN STAGE

ue:
FUNDUINO STARTER KIT + MORE COMPONENTS

A4
A

-20
019

AR:

—NI 90TVNVY —
GND (-)

=
AI

DIGITAL / PWM

| UNO / MEGA DEVELOPMENT BOARD

Udo's Worksheet

5V
GND

WWW.RETRO-CIRCUITS.COM

_019.pdf
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(c) Udo Elger

Udo's Worksheet

STEM —

SMD RGB LED WITH COMMON CATHODE MODULE KY-009:

O O

©» —®
n—r1e
o —1e
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5V

—
UNO / MEGA DEVELOPMENT BOARD
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14 o o
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N N N
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| o6 4 i
| hd =1 ce H
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! SMD RGB LED i
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" biemAL /P ——T 4-
— NI 9OTYNY —
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BLUE O

L 0 GND()

SOURCE CODE - SMD RGB LED WITH COMMON CATHODE MODULE KY-009

FLASHER 1 HZ, RED
FLASHER 1 HZ, GREEN
FLASHER 1 HZ, BLUE
FLASHER 1 HZ, PINK

AR_20_Fd_SK2_020A
AR_20_Fd_SK2_020B
AR_20_Fd_SK2_020C
AR_20_Fd_SK2_020D

FLASHER 1 HZ, YELLOW

FLASHER 1 HZ, TURQUOISE

FLASHER 1 HZ, WHITE

FLASHER 1 HZ, ALTERNATING RED / BLUE
FLASHER 1 HZ, ALTERNATING PINK/ TURQUOISE
FLASHER 1 HZ, ALTERNATING SEVEN COLORS
RED / BLUE POLICE BIKE FLASHER

RED / BLUE POLICE BIKE FLASHER 2 AR_20_Fd_SK2_020L
STROBE FLASHER, WHITE AR_20_Fd_SK2_020M
SOFT RGB COLOR CHANGER ( SMOOTH TRANSITIONS ) AR_20_Fd_SK2_020N
HSV / HUE COLOR ROTATION AR_20_Fd_SK2_0200

AR_20_Fd_SK2_020E
AR_20_Fd_SK2_020F
AR_20_Fd_SK2_020G
AR_20_Fd_SK2_020H

AR_20_Fd_SK2_020I
AR_20_Fd_SK2_020J
AR_20_Fd_SK2_020K

GND

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

AR-20 A4 udo@elgers.com I ue-ERT20260519-05 I 19-MAY-2026

FUNDUINO STARTER KIT + MORE COMPONENTS

020 A SMD RGB LED WITH COMMON CATHODE MODULE KY-009

AR_20_Fd_SK2_020.pdf

WWW.RETRO-CIRCUITS.COM



RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet STEM —
FORK LIGHT BARRIER MODULE KY-010:
+
I
> >
o w
O (9]
o o
m m
ENCODER H H % = g«
m m T z5 8 Z  Veo=33..55VDC
@ COUNT : 45 @ 2 g?o
T T (29 >
. >H
K — OUT (S) = LOW (0) - OUT (S) = HIGH (1)
N -
i 4 O Vce (+) !
[ . i
il8 e !
ojojeo|ojo|e e A |
o® NOWLYTONTO ! i
bicmaL pvmi—— TV 1 @ I oouT(®)
—NI DOTVYNY — | 1
! Co i
i b !
A KY-010 i
i I i
e — bl ! i
| UNO / MEGA DEVELOPMENT BOARD " | N
i i i ® OGND () |
i ! I
EE g 8 2 !
b . [ S o T [ I !
1 2
! KY-O10-: ! KY-o1o1i
T i ! i !
O £8g3 O ' Ve (+) i ' Vee (+) i
i ! . i !
o | | S e [N e
i OUTO(S) ! i OUTO(S) ! 2 PULSE / REVOLUTION 20 PULSE / REVOLUTION
OLED 12 DISPLAY | GND ()| &, ! | GND ()| W, ! COUNT WHEEL COUNT WHEEL
SSD1306 128x64 ! o ————O0—— !
i i 8 i i SOURCE CODE - FORK LIGHT BARRIER MODULE KY-010
i I z i I IR BEAM 1 STATE ON SERIAL MONITOR AR_20_Fd_SK2_021A
O_I_‘:,—I_O L | L | IR BEAM 1 INDICATOR, LED ON WHEN BEAM IS BLOCKED ~ AR_20_Fd_SK2_0218B
IR BEAM 1 + 2 STATE ON OLED DISPLAY AR_20_Fd_SK2_021C
IR BEAM 1 + 2 BEHAVE AS INCREMENTAL ENCODER,
COUNT & CW / CCW DIRECTION ON OLED DISPLAY AR_20_Fd_SK2_021D
FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
sy FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
o BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
AR-20 A4 udo@elgers.com I ue-ERT20260520-01 I 20-MAY-2026
021 A | FUNDUINO STARTER KIT + MORE COMPONENTS
FORK LIGHT BARRIER MODULE KY-010

AR_20_Fd_SK2_021.pdf WWW.RETRO-CIRCUITS.COM
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Udo's Worksheet
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(c) Udo Elger

Udo's Worksheet

ACTIVE BUZZER MODULE KY-012:

STEM —

REMOVE
SEAL
AFTER

wasHiNG 48

S

]
\

NC —

|
!
ﬁ

GND ()

SIGNAL —___
NC ——

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

GND

+ +
| |
2etpereagy
> >
o2} w
[e] O
o o
m m
m m
[0} [0}
I I
Tazllesess )
n
|
L 2K AK AN K BE BN 2N ] ele
NOWLYTONT O >>>>>
0 ' . 0 = =
DIGITAL / PWM—'r J"

—NI 90TVNVY —
e —I
| UNO / MEGA DEVELOPMENT BOARD .
! !
i !
g2 g £ i
L .. T . |

! KY-0121i
i !
iOINGS) i
—l—o— |
: 1 Ve (+)]
| oD@ o 10k
: X i
——0— il i POT A1
i !
i !
Ll 2
ACTIVE BUZZER MODULE
5V

————————— 0 SIGNAL R 1
| KY-012 i

I i

i L i

i ;

[ T i

! i

= ! i
! i
T ! i
! i

! i

I i

i O O i

H = Q O '

| T z < i

. 4 o .

| [©] z |

i @ e i

L O GND(- . .
() R N

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 ..........ccooooiiinns AR_19_Fd_SK_021_026E

AR_19_Fd_SK_020_026A
AR_19_Fd_SK_020_026B
AR_19_Fd_SK_020_026C
AR_19_Fd_SK_020_026D

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

AR-20 A4 udo@elgers.com I ue-ERT20260520-03 I 20-MAY-2026
023 A FUNDUINO STARTER KIT + MORE COMPONENTS
ACTIVE BUZZER MODULE KY-012

AR_20_Fd_SK2_023.pdf

WWW.RETRO-CIRCUITS.COM
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(c) Udo Elger

Udo's Worksheet

ANALOG TEMPERATURE THERMISTOR SENSOR MODULE KY-013:

STEM

+
| MF52AT NTC SERIES
5 NTC 102 = 1k
. > % NTC 202 = 2k 2
- <= > NTC 302 = 3k =
. » NTC 472 = 4k7 |*
o a o =
° g ° NTC502 = 5k |gm
m © m NTC103 = 10k |3
KY-013 NTC CHECK - NTC 203 = 20k ®
Temp: 20.4C 9% NTC 473 = 47k 8
m R25: 9857 Ohm m T NTC503 = 50k |
@ NTC: ® S+ - NTC 104 = 100 k
T 10 k MF52AT T
- - THE KY-013 COMMONLY USES AN MF52AT NTC THERMISTOR
E T (10 k @ 25°C, B3950). THE FIXED SERIES RESISTOR IS 10 k.
250 THE EXACT NTC TYPE SHOULD BE VERIFIED FOR ACCURATE
+ 523 TEMPERATURE CALCULATION.
! © TOOL TO VERIFY NTC TYPE: AR_20_Fd_SK2_24A
THE "analogRead()” COMMAND CONVERTS THE INPUT VOLTAGE 5V
RANGE 0...5 VOLTS TO A DIGITAL VALUE BETWEEN 0...1023.
THIS IS DONE BY AN ANALOG-TO-DIGITAL CONVERTER INSIDE
THE MICROCONTROLLER. e | <
88 x 2 22 [0-5v = 0-1023 5| &
IR out
oleje|s|o|oo|e 5] A0 (U2)
> e —
o © ~NOWLYTONT O > <
. - . = =} &
piciraL / pivi ——T - okg
—NI DOTYNY — ~ | o £38
S| x ea
........................................................................................................... 9

5V

—
UNO / MEGA DEVELOPMENT BOARD

88 2 g g
________ _H1_H1_._._._._._._._._._._._._._._._._._._H1_._._H1_._._._._._H.1_._._._._._._
,
h
ALTERNATIVE
LOW LEVEL TRIGGER
RELAY MODULE
I C T kveons!
H | RELAY MODULE
00 A< . — ] ,em e DAY
O 2833 O ! : r N
5§59 a i Voo (+) : L0 Voo NC Nloi
. o I .
! +louts) | ! !
i ) L\
OLED 12C DISPLAY - H H H
SSD1306 128x64 ! o | ! HW-307 !
' \ ——O GND |
i ! L c
. T I I
o o [ 10K ; ..HIGH LEVEL TRIGGER
Ll =

POT A1

VOLTAGE DIVIDER WITH NTC THERMISTOR

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.

GND

...at approximately 22 °C

Rox U 9780 x 5 R = RESISTANCE
RexUY U2z —22X9 _ 547v | U=VvOLTAGE
R 19780 R2 = NTC 10k

...1k=1000 R (OHMS)

SOURCE CODE - 10k NTC THERMISTOR MODULE KY-013

DETERMINE AND VERIFY KY-013 NTC TYPE WITH OLED
CALCULATE U2 AND PRINT TO SERIAL MONITOR
CALCULATE U2 AND DISPLAY ON OLED

U2 VOLTAGE, RAW VALUE AND °C ON SERIAL MONITOR
U2 VOLTAGE, RAW VALUE AND °C ON OLED
TEMPERATURE IN °C ON OLED

TEMPERATURE IN °F ON OLED

TEMPERATURE IN °C & °F ON OLED

ROOM HEATER TEMPERATURE RELAY CONTROL
ROOM AIR CONDITIONER TEMPERATURE RELAY CONTROL

AR_20_Fd_SK2_024A
AR_20_Fd_SK2_024B
AR_20_Fd_SK2_024C
AR_20_Fd_SK2_024D
AR_20_Fd_SK2_024E
AR_20_Fd_SK2_024F
AR_20_Fd_SK2_024G
AR_20_Fd_SK2_024H

AR_20_Fd_SK2_024I
AR_20_Fd_SK2_024J

GND

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

AR-20

A4 udo@elgers.com I ue-ERT20260521-01 I 21-MAY-2026

024

FUNDUINO STARTER KIT + MORE COMPONENTS

A NTC THERMISTOR MODULE KY-013

AR_20_Fd_SK2_024.pdf

WWW.RETRO-CIRCUITS.COM
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(c) Udo Elger

Udo's Worksheet

STEM —

ANALOG TEMPERATURE NTC THERMISTOR SENSOR:

+ MF52AT NTC SERIES BEST SERIES RESISTOR ( RECOMMENDED )
|
_ VERY LOW RESISTANCE, GOOD ONLY FOR
'é NTC102 = 1k |1k [HH | FrsT)Low - NOISE SYSTEMS
> ;"’ > NTC202 = 2k [2k2 [ININ] | STANDART E12/E24 MATCH
- 3
@ Ea ® ©INTC302 = 3k [3k3 [IINH | BEST MATCH
2 ] g *INTC 472 = 4k7 |4k 7 [HILH | PERFECT MATCH
m © m BQINTC502 = 5k |5k 1 [INIH | SLIGHT STANDARDIZATION
0
S[NTC103 = 10k |10k [NNIH]| ** BEST OVERALL "SWEET SPOT" DESIGN **
. Raw : 556 . O |NTC203 = 20k [20k [HNE N | GOOD FOR LOW SELF-HEATING SYSTEMS
® TEMF;' 21.3°C ® &|NTC 473 = 47k |47k [ILH] | HIGH SENSITIVITY AT LOW CURRENTS
* o * NTC 503 = 50k |51k [INLE] | STANDART VALUE
o . NTC 104 = 100k {100 k [RN_H] | VERY LOW POWER, SLOWER RESPONSE
+
! 5V
R2 x U
u2=——
R
S| x
ouT ...at approximately 22 °C
8 | o1 ¢ AW 9780 x 5
> 2=———— = 247V
=) oo 19780
N O
ele|o/o/o|o(o|e ~ ~ g% ...1k=1000 R (OHMS)
NOWLTONT O ] [rq =
. . . TJ/ R = RESISTANCE
DIGITAL / PWM——— | - U = VOLTAGE
R2 =NTC 10k
GND
___________________________________________________________________________________________________________ VOLTAGE DIVIDER WITH NTC THERMISTOR
1 A VOLTAGE DIVIDER LETS YOU OBTAIN A LOWER VOLTAGE FROM A HIGHER VOLTAGE

5V

—
UNO / MEGA DEVELOPMENT BOARD

©)
GND
vee
SCL
SDA
o

OLED 12C DISPLAY
SSD1306 128x64

o rt—Fd

10k

i
i
i
i
i
i
i
-
!
i
i
i
!
=r
i
i
i
i
i

ALTERNATIVE
LOW LEVEL TRIGGER
RELAY MODULE

RELAY MODULE
3

O Vce | [
| |
—os -\
! HW-307 !
——O GND !

..HIGH LEVEL TRIGGER

POT A1

GND

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.

THE "analogRead()" COMMAND CONVERTS THE INPUT VOLTAGE RANGE, 0 ... 5 VOLTS,
TO A DIGITAL VALUE BETWEEN 0 ... 1023. THIS IS DONE BY AN ANALOG-TO-DIGITAL
CONVERTER INSIDE THE MICROCONTROLLER.

0-5V = 0-1023

SOURCE CODE - 10k NTC THERMISTOR

CALCULATE U2 AND PRINT TO SERIAL MONITOR
CALCULATE U2 AND DISPLAY ON OLED

U2 VOLTAGE, RAW VALUE AND °C ON SERIAL MONITOR
U2 VOLTAGE, RAW VALUE AND °C ON OLED
TEMPERATURE IN °C ON OLED

TEMPERATURE IN °F ON OLED

TEMPERATURE IN °C & °F ON OLED

ROOM HEATER TEMPERATURE RELAY CONTROL
ROOM AIR CONDITIONER TEMPERATURE RELAY CONTROL

AR_20_Fd_SK2_025A
AR_20_Fd_SK2_025B
AR_20_Fd_SK2_025C
AR_20_Fd_SK2_025D
AR_20_Fd_SK2_025E
AR_20_Fd_SK2_025F
AR_20_Fd_SK2_025G
AR_20_Fd_SK2_025H

AR_20_Fd_SK2_025I

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

AR-20 A4 udo@elgers.com I ue-ERT20260521-02 I 21-MAY-2026
025 A FUNDUINO STARTER KIT + MORE COMPONENTS
MF52AT NTC THERMISTORS

AR_20_Fd_SK2_025.pdf

WWW.RETRO-CIRCUITS.COM
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(c) Udo Elger

Udo's Worksheet

tband W Wz |E: )0+ (@5 |me @7 J[Es e ]
2.band . me W |m:z2 @3 |0+ @5 |ms @7 |Os |0 ]
3.band [Jr100 | (W10 |[lx7 |[Wx10 |[Wxo0 |[@x1k |[CTx 10k | [Ex100k] [l x™ ] §
4. band [ - 10% | [W 5% |
| siver | god | black | brown | red | orange | yellow | green | blue | purple | gray | white
SAMPLE:
‘3‘: EZ;S =13 x100 = 1300 = ‘;; EZ:j =5 x10 = 500 =
?EZ:S R25 = 1k3 +/- 10% (1300 OHMS @ 25 °C ) f E::g R25 = 500R +/- 10% (500 OHMS @ 25 °C )
g: EZ:S = 25 x1000 = 25000 = g: E::g = 62 x1000 = 62000 =
?EZ;: R25=25k +/-10% (25000 OHMS @ 25 °C) f E::g R25 =62 k +/- 10% (62000 OHMS @ 25 °C)
g: E:;S = 47 x100 = 4700 = g: E::g =10 x1000 = 10000 =
?' 222: R25 = 4k7 +/- 10% (4700 OHMS @ 25 °C) f E::g R25 = 10k +/- 10% (10000 OHMS @ 25 °C)

NOTES:

FOR NTC THERMISTORS THE COLOUR CODE READS FROM BOTTOM TO TOP.
THE ABSENCE OF A TOLELANCE BAND ( BAND 4 ), INDICATES A TOLERANCE OF +/-20%

NTC RESISTANCE (RT)

STEM —

NTC = NEGATIVE TEMPERATURE
COEFFICIENT.

THE RESISTANCE DECREASES
WITH TEMPERATURE.

THE NTC THERMISTOR HAS A
NONLINEAR RESISTANCE-
TEMPERATURE CURVE.

:—10k @25°C

'

TEMPERATURE (°C)

COMMON PEARL SHAPE NTC THERMISTOR FOR
ELECTRONIC EXPERIMENTS.

NTC MF52-102/3950 1k 1%
NTC MF52-302/3950 3k 1%
NTC MF52-502/3950 5k 1%
NTC MF52-203/3950 20k 1%
NTC MF52-503/3950 50k 1%

NTC MF52-202/3950 2k 1%

NTC MF52-472/3950 4k7 1%
NTC MF52-103/3950 10k 1%
NTC MF52-473/3950 47k 1%
NTC MF52-104/3950 100k 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-20

A4

udo@elgers.com I ue-ERT20260521-03| 21-MAY-2026

026

A

NTC THERMISTOR

AR_20_Fd_SK2_026.pdf

WWW.RETRO-CIRCUITS.COM



RETRO CIRCUITS

(c) Udo Elger

Udo's Worksheet
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——— DIGITAL/PWM
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DHT11 TEMPERATURE & HUMIDITY SENSOR KY-015:

KY-015

STEM —

[RNRRRRNRRY
DHT11

N DATA

@— w NC

- Vce
& GND

10k

5V
GND

Cr———
T~ aNo
3

©)
GND
vee
SCL
SDA
o

OLED 12C DISPLAY
SSD1306 128x64

o rt—Fd

ALTERNATIVE
LOW LEVEL TRIGGER
RELAY MODULE

RELAY MODULE
3

O Vce |
i i
o5 -\
! HW-307 !
——O GND !

...HIGH LEVEL TRIGGER

POT A1

I
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i
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=
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KY-015 SENSOR MODULE MEASURE TEMPERATURE AND
HUMIDITY USING DIGITAL SERIAL BUS.
FOR ENVIRONMENT MONITORING AND CLIMATE CONTROL.

OPERATING VOLTAGE:
CURRENT:

SAMPLING PERIOD:
OUTPUT / RESOLUTION:
TEMPERATURE RANGE:
HUMIDITY RANGE:
ACCURACY:

3.3..55VDC

MEASURE 300uA, STANDBY 60uA
SECONDARY > 2 SEC.

SERIAL DATA /16 BIT
0°C..50°C

20 % ... 90 %

+/-1°Cand +/-1%

SOURCE CODE - DHT11 TEMPERATURE & HUMIDITY SENSOR MODULE KY-015
TEMPERATURE °C & HUMIDITY % ON SERIAL MONITOR

TEMPERATURE °C ON OLED
TEMPERATURE °F ON OLED
HUMIDITY % ON OLED

TEMPERATURE °C, °F & HUMIDITY % ON OLED

ROOM HEATER TEMPERATURE RELAY CONTROL
ROOM AIR CONDITIONER TEMPERATURE RELAY CONTROL
HUMIDITY EXHAUST FAN CONTROL RELAY

AR_20_Fd_SK2_027A
AR_20_Fd_SK2_027B
AR_20_Fd_SK2_027C
AR_20_Fd_SK2_027D
AR_20_Fd_SK2_027E
AR_20_Fd_SK2_027F
AR_20_Fd_SK2_027G
AR_20_Fd_SK2_027H

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

AR-20 A4

udo@elgers.com I ue-ERT20260521-04 I 21-MAY-2026

027 A

FUNDUINO STARTER KIT + MORE COMPONENTS
DHT11 TEMPERATURE & HUMIDITY SENSOR MODULE KY-015

AR_20_Fd_SK2_027.pdf
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(c) Udo Elger

Udo's Worksheet
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SOURCE CODE - RGB LED WITH COMMON CATHODE MODULE KY-016

FLASHER 1 HZ, RED
FLASHER 1 HZ, GREEN
FLASHER 1 HZ, BLUE
FLASHER 1 HZ, PINK

FLASHER 1 HZ, YELLOW
FLASHER 1 HZ, TURQUOISE

FLASHER 1 HZ, WHITE

FLASHER 1 HZ, ALTERNATING RED / BLUE
FLASHER 1 HZ, ALTERNATING PINK/ TURQUOISE
FLASHER 1 HZ, ALTERNATING SEVEN COLORS
RED / BLUE POLICE BIKE FLASHER
RED / BLUE POLICE BIKE FLASHER 2

STROBE FLASHER, WHITE
SOFT RGB COLOR CHANGER ( SMOOTH TRANSITIONS )
HSV / HUE COLOR ROTATION

AR_20_Fd_SK2_028A
AR_20_Fd_SK2_028B
AR_20_Fd_SK2_028C
AR_20_Fd_SK2_028D
AR_20_Fd_SK2_028E
AR_20_Fd_SK2_028F
AR_20_Fd_SK2_028G
AR_20_Fd_SK2_028H

AR_20_Fd_SK2_028l
AR_20_Fd_SK2_028J
AR_20_Fd_SK2_028K
AR_20_Fd_SK2_028L
AR_20_Fd_SK2_028M
AR_20_Fd_SK2_028N
AR_20_Fd_SK2_0280

GND

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

AR-20 A4 udo@elgers.com I ue-ERT20260522-01 I 22-MAY-2026

028 A

FUNDUINO STARTER KIT + MORE COMPONENTS
RGB LED WITH COMMON CATHODE MODULE KY-016

AR_20_Fd_SK2_028.pdf
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(c) Udo Elger

Udo's Worksheet

KY-017 MERCURY TILT SWITCH MODULE:
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m m 711
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ST T T T T T T u
I KY-017 ¢
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! i
x | .
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)|e|ele|e|e|e|e i !
piemaL /P ——T 4- 5 : g I
—NI 90TYNY — " ! i
| "
' 14 |
| 2 .
" 3 |
* O OUT (S) I i
I dyisipiyinyiipupuivlurie e i i B i !
| UNO / MEGA DEVELOPMENT BOARD " H - |
' | | - .
i i AN |
82 ¢ ! i :
L b S ! i ;
| "
. |
| "
. |
| "
. |
! i
[ ]

1 r T T T T 017
o) CEEE o) ! KY- 017!
| Vee(+) !
_l_o_ I
! ouT (S) |

OLED I2C DISPLAY ! o ——
SSD1306 128x64 I GND () i
Uy
ort—+10 i !
oo |
"NC" - NORMALLY CLOSED
MERCURY TILT SENSOR

O GND ()

NOTE: SEE ALSO "NC" TILT MODULE WITH SW-520D ROLLING BALL SENSOR
MODUL NO.: KY-002.

SOURCE CODE - MERCURY TILT SENSOR MODULE KY-017
MERCURY TILT SENSOR STATE AT SERIAL MONITOR
MERCURY TILT SENSOR STATE ON OLED DISPLAY

AR_20_Fd_SK2_029A
AR_20_Fd_SK2_029B

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

AR-20 A4 udo@elgers.com I ue-ERT20260522-02 I 22-MAY-2026
029 A FUNDUINO STARTER KIT + MORE COMPONENTS
MERCURY TILT SENSOR MODULE KY-017

AR_20_Fd_SK2_029.pdf
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(c) Udo Elger

Udo's Worksheet
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STEM

LIGHT DEPENDENT RESISTOR (LDR) MODULE KY-018:
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—
UNO / MEGA DEVELOPMENT BOARD
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002 < | '
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— . o |
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OLED I2C DISPLAY | GND (-) !
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ALTERNATIVE
LOW LEVEL TRIGGER
RELAY MODULE

RELAY MODULE
3

O Vce | !
!

!

|

i

...HIGH LEVEL TRIGGER

POT A1

]
- O O (o]
S + t o a
=) RS e
= O © ©
sz Ermrmrmrmreeee
o o 2
525
(]
5V
S| x E
L out
3 A0 (U2
s”m** (U2)
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M R2 x U
X
S & u2=—
o) 4 R
/N
GND

VOLTAGE DIVIDER WITH LDR

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.

THE "analogRead()" COMMAND CONVERTS THE INPUT VOLTAGE RANGE, 0 ... 5 VOLTS,
TO A DIGITAL VALUE BETWEEN 0 ... 1023. THIS IS DONE BY AN ANALOG-TO-DIGITAL
CONVERTER INSIDE THE MICROCONTROLLER.

0-5V = 0-1023

SOURCE CODE - LIGHT DEPENDENT RESISTOR (LDR)

PRINT RAW VALUE, U2 & LDR VALUE TO SERIAL MONITOR
PRINT RAW VALUE, U2 & LDR VALUE TO OLED

TWILIGHT SWITCH

ADJUSTABLE TWILIGHT SWITCH

AR_20_Fd_SK2_030A
AR_20_Fd_SK2_030B
AR_20_Fd_SK2_030C
AR_20_Fd_SK2_030D

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

AR-20 A4 udo@elgers.com I ue-ERT20260522-03 I 22-MAY-2026
030 A FUNDUINO STARTER KIT + MORE COMPONENTS
LDR SENSOR MODULE KY-018

AR_20_Fd_SK2_030.pdf
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(c) Udo Elger

Udo's Worksheet

STEM

LIGHT DEPENDENT RESISTOR (LDR) GL 55xx :

5V
GND

+ 31A-31B 31C-31D 31E-31F
|
= Q &) Q
a 8 8 8 5V
> g‘(f » 0 o O
e} o= w -
o xQ o o« - -
o > o 2 x
m © m 5 L out
[} 3 A0 (U2
o S+ v2)
- m o~ 2
N ™
© © 88 | o
T T g =} o
— — oo
GND
+
|
TYPE | BRIGHT | DARK
GL5506| 2- 5k | 02M
GL5516| 5- 10k | 0.5M
GL5528| 8- 20k | 1.0M UZ—M
GL5537|18- 50k | 2.0M R
GL5539(30- 90k | 50M
GL 5549 | 45- 140k | 10.0 M
YPYTS VOLTAGE DIVIDER WITH LDR
s e Ne® = A VOLTAGE DIVIDER LETS YOU OBTAIN A LOWER VOLTAGE FROM A HIGHER VOLTAGE
\ L, = BY USING TWO RESISTORS CONNECTED IN SERIES. THE RATIO OF THE RESISTANCES
DIGITAL / PWM A DETERMINES THE RATIO OF THE VOLTAGES, ALLOWING YOU TO CONTROL THE
20) DESIRED OUTPUT VOLTAGE.
RN - THE "analogRead()" COMMAND CONVERTS THE INPUT VOLTAGE RANGE, 0 ... 5 VOLTS,
| UNO/MEGA DEVELOPMENT BOARD i TO A DIGITAL VALUE BETWEEN 0 ... 1023. THIS IS DONE BY AN ANALOG-TO-DIGITAL
! i CONVERTER INSIDE THE MICROCONTROLLER.
| .
ic%>2 Ef§ 2 g g = ! 0-5V = 0-1023
L e . f . f !
! SOURCE CODE - LIGHT DEPENDENT RESISTOR (LDR) - GL 5506 / GL 5516:
ALTERINATIVE PRINT RAW VALUE, U2 & LDR VALUE TO SERIAL MONITOR AR_20_Fd_SK2_031A
LOW LEVEL TRIGGER PRINT RAW VALUE, U2 & LDR VALUE TO OLED AR_20_Fd_SK2_031B
RELAY MODULE
SOURCE CODE - LIGHT DEPENDENT RESISTOR (LDR) - GL 5528 / GL 5537:
—| PRINT RAW VALUE, U2 & LDR VALUE TO SERIAL MONITOR AR_20_Fd_SK2_031C
O o0 = O RELAY MODULE PRINT RAW VALUE, U2 & LDR VALUE TO OLED AR_20_Fd_SK2_031D
20028 | by -
o>n 0 i '
O Vce NC N|O | SOURCE CODE - LIGHT DEPENDENT RESISTOR (LDR) - GL 5539/ GL 5549:
! ! PRINT RAW VALUE, U2 & LDR VALUE TO SERIAL MONITOR AR_20_Fd_SK2_031E
Lros [RY }\ !
OLED 12 DISPLAY i i 10k PRINT RAW VALUE, U2 & LDR VALUE TO OLED AR_20_Fd_SK2_031F
SSD1306 128x64 N i
_!_0 GND c ' POT A1 SOURCE CODE - LIGHT DEPENDENT RESISTOR (LDR) - GL 55xx:
* GL 5506 s SN

ort—Ho

* GL 5516
** GL 5528
** GL 5537
*** GL 5539
*** GL 5549

...HIGH LEVEL TRIGGER

TWILIGHT SWITCH
ADJUSTABLE TWILIGHT SWITCH

AR_20_Fd_SK2_031G
AR_20_Fd_SK2_031H

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

AR-20 A4 udo@elgers.com I ue-ERT20260523-01 I 23-MAY-2026
031 A FUNDUINO STARTER KIT + MORE COMPONENTS
LIGHT DEPENDENT RESISTOR (LDR) - GL 55xx

AR_20_Fd_SK2_031.pdf
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(c) Udo Elger

Udo's Worksheet STEM —

KY-018: KY-008:
LDR MODULE LASER MODULE
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GND (-)—"
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DIY 90° PLUG-IN BREADBOARD ADAPTER PEDESTAL

LAL AN J
o © ~NOWLTONTO >
°

iciraL /P ——T -

—NI O0TVNV —

O - SOURCE CODE - LASER /LDR LIGHT BARRIER
UNO /MEGA DEVELOPMENT BOARD EMERGENCY SHUT OFF FUNCTION AR 20 Fd SK2 032A
..BUTTON 1 st. PRESS -> (D3) LASER BEAM ON (50% PWM)
22 3 g g g ..BUTTON 2 nd. PRESS -> (D8) RELAY ON
L L I | ..BUTTON 3 rd. PRESS -> SYSTEM OFF
EMERGENCY STOP:
..IF LASER BEAM IS INTERRUPTED WHILE RELAY ON:
.. -> RELAY OFF, LASER OFF, RESET TO OFF STATE

€a

SZ; TIMEOUT:

...IF RELAY NOT ACTIVATED WITHIN 5 SECONDS
for——e—e— e - AFTER LASER TURNS ON:
I ...-> LASER OFF, RESET TO OFF STATE

¥ 002

o INTRUDER ALARM SYSTEM AR 20 Fd SK2 032B
. ...BUTTON 1 st. PRESS -> (D3) LASER BEAM ON (50% PWM)
o : [ -> ARMED AFTER 0.5 SEC, SHORT BEEP SIGNAL

GND (-) PB ...BUTTON 2 nd. PRESS -> SYSTEM OFF
—O0— RELAY MODULE
| ittty N ALARM RELEASE:

: — : O Vee i .LASER BEAM INTERRUPTION TRIGGERS ALARM
[ i CA U T I O N _____________ i I I .. -> RELAY (D8) ON (REMOTE ALARM)

Ltos - [ ... -> INTERMITTENT BEEP (D5), SILENCE AFTER 15 SEC.
%% LASER RADIATION ! :

DO NOT STARE INTO BEAM L c

//

..-> LED ON (D6)
..BUTTON PRESS -> ALARM & SYSTEM OFF

LASER PROTECTIVE EYEWEAR REQUIRE| --HIGH LEVEL TRIGGER FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
sy FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
oD BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.

AR-20 A4 udo@elgers.com I ue-ERT20260523-02 I 23-MAY-2026

FUNDUINO STARTER KIT + MORE COMPONENTS
LASER / LDR LIGHT BARRIER KY-008 / KY-018

AR_20_Fd_SK2_032.pdf WWW.RETRO-CIRCUITS.COM
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(c) Udo Elger

Udo's Worksheet
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@ RELAY MODULE KY-019 @
H - TRIGGER RELAY
L] ele LK AR AN AN J
o NO LT ONTO
bieiraL /P ——T -
—NI D0TVNY —
H - TRIGGER RELAY - ELV PROTOTYPE ADAPTER
| UNO/MEGADEVELOPMENTBOARD T 1 &2 o®
! i @0 @
i i e = B
H I
| ' @0 ]
g2 3 g I e Se
L T, T !
SOURCE CODE - PUSH BUTTON HIGH LEVEL TRIGGER RELAY CONTROL
MOMENTARY CONTROL AR_20_Fd_SK2_033A
TOGGLE WITH DE-BOUNCE CONTROL AR_20_Fd_SK2_033B
RELAY MODULE
N
O Vce NC NO i
' !
o' -\
k- . i
PB ——O GND |
L c_
T T 7T HIGH LEVEL TRIGGER
FIGURES ARE APROXMEDIATELY, DUE TO COMPONENT TOLERANCES!
sv FOR FULLY COMPONENT SPECS. SEE MANUFACTURER DATASHEETS.
GND BRANDS AND NAMES ARE MENTIONED PURELY FOR INFORMATION PURPOSES.
AR-20 A4 udo@elgers.com I ue-ERT20260524-01 I 24-MAY-2026
033 A FUNDUINO STARTER KIT + MORE COMPONENTS
HIGH (H) TRIGGER RELAY MODULE

STEM

H/L - TRIGGER RELAY SET AT (H)

AR_20_Fd_SK2_033.pdf
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