m runlinc Project 105 112:
RGB Color Control (E32W Version)
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Introduction

Problem

We want to be able to change the color of the RGB lights by controlling the ratio of red,
blue and green.

Background

PWM stands for Pulse Width Modulation. It is a technique for modulating analog
signals and is commonly used to control voltage, current or power in electronic devices.

Pulse Width Modulation Frequency = 500 Hz

B 5% Duty
Cycle
oV
5V ——
50% Duty
Cydqle
ov
5V
90% Duty
Cycle

Figure 1IPWM Frequency
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PWM output is specified for the runlinc E32W using the setPin(PortName,DutyCycle);
instruction. The duty cycle is specified using an 8 bit value between 0 to 255, where 0
is 0% duty cycle and 255 is 100% duty cycle.

PWM is used in a wide variety of applications such as electronic devices, motor control,
LED dimming and more. In electronic devices, PWM can be used to regulate the power
of a circuit so that the device operates at different voltage or current levels.
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Figure 2 The energy output of the LED is proportional to the PWM duty cycle

Ideas

How do we change the RGB color scale? How to display the percentage of each color?
How to change the color of RGB light automatically?

Plan

We will use the control bar on the web page to manipulate the RGB colors blue, red and
green. We need to drag the control bar to change the percentage of different colors in

order to change the RGB colors. The percentage of each color will be displayed next to
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the control bar.
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Figure 3 I/O Plan for this project.

runlinc Background

runlinc is a web page inside a Wi-Fi chip. The programming is done inside the browsers
compare to programming inside a chip. The runlinc web page inside the Wi-Fi chip will
command the microchips to do sensing, control, data logging Internet of Things (loT). It

can predict and command.
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Part Al: Design the Circuit on runlinc

Note: Refer to runlinc Wi-Fi Setup Guide document to connect to runlinc

Use the left side of the runlinc web page to construct an input/output (I/O).
For port DO5 name it Negative and set it as DIGITAL_OUT.

For port D18 name it RedLED and set it as PWM.

For port D19 name it GreenLED and set it as PWM.

For port D21 name it BlueLED and set it as PWM.

CONFIGURATION STATUS
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Figure 4: 1/0 configuration connections.

Part B1: Build the Circuit
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Use the E32 board to connect the hardware. For this project we are using both the left
and right 1/0 ports, with negative port (-ve) on the outer side, positive port (+ve) on
the middle and signal port (s) on the inner side (as shown below).

Figure 5: Negative, Positive and Signal port on the E32 board.

There are two I/0O part we are using for this project, a DC motor with fan blade, and a 4-
pin RGB LED module (KY-016), their respective pins are shown in the figure below.
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Figure 6: 4-Pin RGB LED with respective pins indicated.

Wiring Instructions

Since we only have 3-pins port slots, we need to plug in all 4 pins on the RGB LED into
the signal ports.

a.) Plug in the negative pin on the 4-pins RGB LED into port io5, the rest should be in

horizontal order and plug into ports i018, i019, i021. Please refer to Figure 7 for
more detail.
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Figure 7: E32W board connection with RGB module (side view).
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Figure 8: E32W board connection with both I/O parts connected (top view).
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Part C1: Program the Circuit
HTML:

Before we program the logic into the E32W board, we will first set up an HTML page.

1. Set up the text of the page to be centred:

<div style="text-align:center">
<h3>RGB color Control</h3>

</div>

2. Within the <div></div> tags we will have a control bar for each colour and also

display the percentage of each color next to the control bar.:

Red LED

<br>

<input type="range" id="RedLed" min="0" max="100" step="1" value="0">
<font id="RedPer">Loading...</font>%

<br>

<br>

Green LED

<br>

<input type="range" id="GreenLed" min="0" max="100" step="1"value="0">
<font id="GreenPer">Loading...</font> %

<br>

<br>

Blue LED

<br>

<input type="range" id="BlueLed" min="0" max="100" step="1" value="0">
<font id="BluePer">Loading...</font> %

</div>
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JavaScript Loop:

Then we will program the code into the E32W board using the JavaScript loop.

If the code doesn't work, check spelling as well as case. It is also not recommended to

copy the code directly, as this may cause the code to break into new lines and not work.

1. First we need to enter the values from the control bar into the PWM.

Red = document.getElementByld("RedLed").value;
setPin(RedLED,Red);

2. The resulting data is then displayed in a web page.

Red = document.getElementByld("RedLed").value;
document.getElementByld("RedPer").innerHTML = Red;
setPin(RedLED,Red);

3. Then we need to do the same for the remaining two colors.

Green = document.getElementByld("GreenLed").value;
document.getElementByld("GreenPer").innerHTML = Green;
setPin(GreenLED,Green);

Blue = document.getElementByld("BlueLed").value;
document.getElementByld("BluePer").innerHTML = Blue;
setPin(BlueLED,Blue);

Final Code:
The final code for HTML block:

<div style="text-align:center">

<h3>RGB color Control</h3>

Red LED

<br>

<input type="range" id="RedLed" min="0" max="100" step="1" value="0">
<font id="RedPer">Loading...</font>%

<br>

<br>

Green LED

<br>

<input type="range" id="GreenLed" min="0" max="100" step="1" value="0">
<font id="GreenPer">Loading...</font> %

<br>

<br>

Blue LED

<br>

<input type="range" id="BlueLed" min="0" max="100" step="1" value="0">
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<font id="BluePer">Loading...</font> %

</div>

The final code for JavaScript block:

Red = document.getElementByld("RedLed").value;
document.getElementByld("RedPer").innerHTML = Red;
setPin(RedLED,Red);

Green = document.getElementByld("GreenLed").value;
document.getElementByld("GreenPer").innerHTML = Green;
setPin(GreenLED,Green);

Blue = document.getElementByld("BlueLed").value;
document.getElementByld("BluePer").innerHTML = Blue;
setPin(BlueLED,Blue);

PORT CONFIGURATION NAME STATUS <div style="text-align:center"s
- ~ . S <h3=RGB coler Control</h3>
D2 | DISABLED s | ) Red LED
<br>
a <input type="range" id="RedLed" min="@" max="100" step="1" value="0">
D4 DISABLED - <font id="RedPer"=Loading...</font>%
b N | N <br>
D5 | DIGITAL_OUT + ) | Negative ) m <br>
h il i d Green LED
<br>
D12 DISABLED * <input type="range" id="GreenLed" min="8" max="10@" step="1"
value="0">
D13 | DISABLED s |0 ) <font id="GreenPer">Loading...</font> %
. 4 e ’ <br>
<br>
D14 DISABLED + Blue LED
<br>
(| g 3 <input type="range" id="BluelLed" min="8" max="100" step="1" value="0">
D15 |\DISABLED + ) l\ 4 <font id="BluePer"=Loading...</font> %
RX2 DISABLED * </div>
v N\ 2 . =
TX2 |\D|5ABLED > ,‘ |\ ) JavaScript[semd Macro % | selectadevice 3 | Add Macro]
D18 PWM E RedLED
D19 [PWM % :I \:GreenLED
D21 PWM * BlueLED
D22 [DISABLED s ] |( e
JavaScript Loop [Select Macro % | selectadevice + | Add Macm]
D23 DISABLED N
Red = document.getElementById("RedLed").value;
- -9 e . document.getElementById("RedPer").innerHTML = Red;
D25 | DISABLED # 0L ) setPin(RedLED,Red);
Green = document.getElementById("GreenLed").value;
DISABLED s document.getElementById("GreenPer").innerHTML = Green;
D26 setPin(GreenLED,Green);
P ~ - - Blue = document.getElementById("BlueLed").value;
D27 | DISABLED # )L ) document.getElementById{"BluePer").innerHTML = Blue;
setPin(BluelED,Blue);
D32 DISABLED ]
D33 [DISABLED =) [
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RGB color Control

Red LED
o 34%

Green LED
) 45 %

Blue LED
e 70 %

Challenge

Plan

We're going to have the lights change color automatically. Let the red light start
coming on first, and when it reaches 50%, add the green light. When the green light
reaches 50%, add the blue light. When the red light reaches 100%, stop increasing
the percentage of red light. The same goes for the green light, if the percentage of all
three colors reaches 100%, clear all three colors to zero.

Part A2: Program the Circuit (Challenge)

We don't have to change the HTML code. There is a need to make changes to the
javascript code.

JavaScript Loop:

First we need to take the value of the control bar and name it with a relative color.

Red = parselnt(document.getElementByld ("RedLed").value);

Green = parselnt(document.getElementByld ("GreenLed").value) ;

Blue = parselnt(document.getElementByld ("BlueLed").value) ;

At the same time, we have several situations, the red light is on but did not reach
50%; the red light reaches 50% of the green light starts to light; the red light reaches
100%, the green light reaches 50%, the blue light starts to light; the green light red
light reaches 100%, the blue light reaches 50%; and finally, all the lights reach
100%.
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First of all, let's consider the first situation, the red light is on but did not reach 50%,
at this time only the color of the red light is increasing.

while(Red < 50&&Green<100&&Blue<100){

Red = Red + 10;

setPin(RedLED, Red) ;
document.getElementByld("RedLed").value = Red;
document.getElementByld("RedPer").innerHTML = Red;
await mSec(100);

}

In the second case, the red light reaches 50% and the green light starts to light up;

while(Red>=50&&Green<50&&Blue<100){

Red = Red + 10;

setPin(RedLED, Red) ;
document.getElementByld("RedLed").value = Red;
document.getElementByld("RedPer").innerHTML = Red;
Green =Green + 10;

setPin(GreenLED, Green) ;
document.getElementByld("GreenLed").value = Green;
document.getElementByld("GreenPer").innerHTML = Green;
await mSec(100);

}

Then there is the third scenario, where the red light reaches 100%, the green light
reaches 50%, and the blue light starts to come on;

while(Red==100&&Green>=50&&Green<100&&Blue<100){
Green =Green + 10;

setPin(GreenLED, Green) ;
document.getElementByld("GreenLed").value = Green;
document.getElementByld("GreenPer").innerHTML = Green;
Blue = Blue +10;

setPin(BlueLED, Blue) ;

document.getElementByld ("BlueLed").value = Blue;
document.getElementByld ("BluePer").innerHTML = Blue;
await mSec(100);

}

The fourth scenario is that the green and red lights reach 100% and the blue light
reaches 50%; only the percentage of the blue light is increasing.

while(Red==100 && Green >= 100 && Blue<100){
Blue = Blue +10;

setPin(BlueLED, Blue) ;

document.getElementByld ("BlueLed").value = Blue;
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document.getElementByld ("BluePer").innerHTML = Blue;
await mSec(100);

}

Finally, all the lights accounted for 100%, at this time all the colors accounted for
zero, in other words, the RGB lights off.

document.getElementByld ("RedLed").value = 0;
document.getElementByld("RedPer").innerHTML = O;
setPin(RedLED, 0);

document.getElementByld ("GreenLed").value = 0O;
document.getElementByld("GreenPer").innerHTML = 0O;
setPin(GreenLED,0);

document.getElementByld ("BlueLed").value = O;
document.getElementByld ("BluePer").innerHTML = O;
setPin(BlueLED,0);

await mSec(1000);

Final Code:

Red = parselnt(document.getElementByld ("RedLed").value);
Green = parselnt(document.getElementByld ("GreenLed").value) ;

Blue = parselnt(document.getElementByld ("BlueLed").value) ;

while(Red < 50&&Green<100&&Blue<100){

Red = Red + 10;

setPin(RedLED, Red) ;
document.getElementByld("RedLed").value = Red;
document.getElementByld("RedPer").innerHTML = Red;
await mSec(100);

}
while(Red>=50&&Green<50&&Blue<100){
Red = Red + 10;

setPin(RedLED, Red) ;
document.getElementByld("RedLed").value = Red;
document.getElementByld("RedPer").innerHTML = Red;
Green =Green + 10;

setPin(GreenLED, Green) ;
document.getElementByld("GreenLed").value = Green;
document.getElementByld("GreenPer").innerHTML = Green,;
await mSec(100);

}

while(Red==100&&Green>=50&&Green<100&&Blue<100){
© Copyright 2025 eLabtronics. All Rights Reserved
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Green =Green + 10;

setPin(GreenLED, Green) ;
document.getElementByld("GreenLed").value = Green;
document.getElementByld("GreenPer").innerHTML = Green;
Blue = Blue +10;

setPin(BlueLED, Blue) ;

document.getElementByld ("BlueLed").value = Blue;
document.getElementByld ("BluePer").innerHTML = Blue;
await mSec(100);

}

while(Red==100 && Green >= 100 && Blue<100){

Blue = Blue +10;

setPin(BlueLED, Blue) ;

document.getElementByld ("BlueLed").value = Blue;
document.getElementByld ("BluePer").innerHTML = Blue;
await mSec(100);

}

document.getElementByld ("RedLed").value = 0;
document.getElementByld("RedPer").innerHTML = 0;
setPin(RedLED, 0);

document.getElementByld ("GreenLed").value = 0O;
document.getElementByld("GreenPer").innerHTML = 0;
setPin(GreenLED,0);

document.getElementByld ("BlueLed").value = O;
document.getElementByld ("BluePer").innerHTML = 0;
setPin(BlueLED,0);

await mSec(1000);

Expected Result (Challenge part):
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l ‘ Save] l Get

<div style="text-align:center">
<h3>RGB Color Control</h3>

Red LED
Run Code [ Stop Code ] [Enard 1P: | http://192.168.20.87 J <br=
<input type="range" id="RedlLed" min="@" max="100" step="'
( ESP32 %+ ) | <font id="RedPer">Loading...</font>%
<br><br>
PORT CONFI 10N NAME Green LED
<input type="range" id="GreenLed" min="@" max="10@" step='
D2 | DISABLED <) [ ) value="8">
<font id="GreenPer">Loading...</font> %
{ a | [ A <br=<br=
D4 | DISABLED + L ) Blue LED
<br>
D5 CEOE R i PR orF | <input type="range" id="BlueLed" min="0" max="108" step="1" value="@"s
<font id="BluePer">Loading...</font> %
D12 | DISABLED ) | ] </divs
P
D13 DISABLED B —
( ) ( ) Ja"ascr'Pt[SeleclMacm + | selecta device & ‘ Add Ma::ro]
D14 | DISABLED B ] { P
JavaScript Loop [ Select Macro % | select a device + | Add Macm}
D15 [ DISABLED + ) |( )
- - 8 Red = parselnt(document.getElementById ("RedLed").value);
RX2 | DISABLED s | { |
\ \ / Green = parselnt(document.getElementById ("GreenlLed").value) ;
TX2 (DlSABLED 3) ( Blue = parselnt(document.getElementById ("BluelLed").value) ;
2 (PWM 3 ) |\ Red'.ED while(Red < 508&Green<1806681ue<108){
Red = Red + 10;
D19 [P + | | GreenlED setPin(RedLED, Red) ;
document.getElementById("RedLed").value = Red;
’ ) r document.getElementById("RedPer").innerHTML = Red;
b21 (PWM ¢ ) || BluelED await mSec(100); '
}
DISABLED N while (Red>=50&6G reen<50&&B Lue<10@) {
D22 ( ) ( Red = Red + 10;
. p \ setPin(RedLED, Red) ;
D23 | DISABLED = L ) document.getElementById("RedLed").value = Red;
document.getElementById("RedPer").innerHTML = Red;
- Green =Green + 18;
D25 (DISAELED ') ( ) setPin(GreenLED, Green) ;
’ \ | 7 \ document.getElementById("GreenLed").value = Green;
D26 ' DISABLED £l { | document.getElementById("GreenPer").innerHTML = Green;
h 4 h 4 await mSec(100);
while (Red==100&4GY e end>=50EEG reen< 1 00&EELue <100) {
D22 [ DISABLED )| ) Gresn =Green + 10;
setPin(GreenlED, Green) :
f . docunent. getElementById(*Greenled”). value = Green;
D23 (DISABLED + ) A ) docunent. getElenentByld (“GreenPer” ), innerHTIL = Green:
Blus = Blue +10;
D25 | DISABLED <) |( ) setPin(BluelED, Blue)
docunent. getElementById (“Blusled”).valus = Blue;
s . docunent. getElementByld (“BluePer”). immerHTIL = Blue:
D26 (DISABLED =)l ) avait mSec(1000) :
DISABLED B
= ( ) ( ) while (Red==100 &k Green >= 100 & Blue<100) {
, Blue = Blue +L0;
D32 | DISABLED s ! ) setPin(BluelED, Blue) ;
document. getElementByld (“BlusLed”).valus = Blue:
. docunent. getElementById (*ElusPer”). imerHTNL = Blue;
D33 [ DISABLED s ) |0 J avait mSec(1000) ;
p 1
D34 | DISABLED + ) I ) document. getElementByld (‘Redled”).value = 0:
. docunent. getElenentById(*RedPer”). innerHTIL = 0,
+Pin(RedLED, 0):
D35 | DISABLED <) |( ) setfan(Re )
docunent. getElementByld (“Greenled’}.value = 0:
VP | DISABLED PR ) document. getElementByld(*GreenPer”) . immerHTIL = 0
\ setPin(GreenlED, 0);
RNG1 [ DISABLED = ) ) docunent. getElenentByTd (“BlusLed’). value = 0,
document. getElementByld (“BlusPer®). imnerHINL = 0;
p ~ setPin(BluelED, 0) ;
RNG2 LDISABLED * ) ) await mSectl000);
VN [ DISABLED ) |( ) )

RGB Color Control

Red LED
) 100%

Green LED

Blue LED
L] 50 %

Summary
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The color space seen can usually be expressed by the three basic colors, which are
called the "three primary colors", that is, red, green and blue. rgb lights can reflect this,
by adjusting the intensity of the three colors, you can achieve rgb light color change.

© Copyright 2025 eLabtronics. All Rights Reserved
Page |17



