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*** If you omit the current limiting resistor in the above circuit, the LED probably
would not burn out immediately. It is because the digital output pin of the Arduino
UNO board is an output pin of a microcontroller, and the microcontroller would limit
the output current to 40mA (according to Arduino specification). A current of 40mA
might not destroy the LED at once, but it might shorten the life of the LED significantly.
Also, using an LED without current limiting resistor is a bad practice and is not

recommended.

4. Blinking an LED

We have now successfully built the circuit, let us open the mBlock application and

write a Scratch program to blink the LED.

To switch to Arduino Mode, we can select Edit > Arduino Mode in the mBlock
application. The Stage area would be hidden, because in Arduino Mode we won’t be
using the Stage or the Sprites. Instead, an Arduino Programming Language area would
appear on the right. Also, some of the unneeded block categories would be disabled

in Arduino Mode.

In Arduino Mode, we would start all programs using the Arduino Program Block

which is located in the Robots category.

Arduinoe Program

set digital pin @8 output as

set digital pin 8 output as

First, we add the Arduino Program block.

Then, we add a Forever block, because we want the LED to blink constantly.
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Then, in the Robots category, drag a set digital pin 9 output as HIGH block inside the
forever loop and change the pin number to 13.

Then, add a wait 1 secs block.

Then, add another set digital pin 9 output as HIGH block. Change the pin number to
13 and the output as LOW

Then, add another wait 1 secs block.

L.

L2 Back Upload to Arduino

.-

= 1 #include <Arduino.h>
2 #include <Wire.h>

3 #include <SoftwareSerial.h>
4a

Now, our program is finished. We can click the Upload to Arduino button and the LED
will be blinking. Don’t forget to connect the Arduino UNO board to your computer

using the USB cable and select the correct COM port before uploading your program.

In the above program, we need to change the pin number to 13 because our LED is
connected to the pin 13 of the Arduino UNO board. When we set the output to HIGH,
the pin would output a 5V voltage, which would drive the current through the circuit

and turn on the LED light.

It is a common practice in Arduino programming to put our main program in a forever
block. Because we would want the program to run forever each time the Arduino
board starts.

[ Resources file: Blinking-an-LED.sb2]

5. Simulating a Traffic Light

Now that we know how to control LEDs with Arduino, let us simulate a single traffic

light. Let us assume the green light phase last for 5 seconds and the same for the red
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light phase. The duration for yellow phase and red-yellow phase are both one second.
First, let us build the circuit as in the below diagram. Let us connect the Green LED to
pin 13, Yellow LED to pin 12 and Red LED to pin 11. Do not forget to connect a current

limiting resistor to each LED.

3 SRR eN SEeeE Q;._l"].f"':.‘;;f"' LR
P* *vses svenw srwre sEres sewEes

fritzing

Then, let us create four custom blocks for each colour phases of the traffic light cycle,
and name them GREEN, YELLOW, RED and YELLOWRED respectively. In each custom
block, we will need a number input in each custom block to indicate the phase

duration.
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define’ YELLOW numberl
define: RED numberl
set digital pin @ output as
set digital pin @ output as
set digital pin @8 output as (ENE

number

set digital pin output as
set digital pin @D output as
digital pin €8 output as
rnumtuer; m

numberd define: YELLOWRED number1
set digital pin @ output as set digital pin @ output as GHEN
set digital pin €8 output as set digital pin €8 output as
g set digital pin §8) output as

numbert |

Then, let us build the traffic light cycle. Let us start with the RED phase and wait for 5
seconds. Then, YELLOWRED and wait for 1 second. Then, GREEN for 5 seconds and
YELLOW for 1 second.

Then let us click the Upload to Arduino button, and the three LEDs would start to
turn on and off just like a traffic light.

[ Resources file: Simulating-a-Traffic-Light.sb2 ]

6. Using Timer Block

When we need to manipulate time in Arduino programming, we would turn to the

wait block at first. But we can also use the timer block to achieve the same result.

The timer block is like a variable which store the internal timer’s time. The block starts
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Project I Traffic Light Simulator - Assignment 1

1. Add a secondary pedestrian traffic light to the above program (There would be a total of 5 LEDs in the

whole system).
1.1 Determine and write down how many phases are needed in this system.
2. Modify the program to fit the below requirements
2.1 Green light duration for car: 20 seconds
2.2 Green light duration for pedestrian: 15 seconds
2.3 Flash the pedestrian green light for the last 5 seconds
2.4 Introduce an ALL RED phase ( for 1 seconds ) in both directions to clearany traffic remaining in the

intersection.

Suggested Answers:
Answer 1.1 - The Traffic Light Cycle:

LED1 Red LED2 Yellow LED2 Green LED4 Red LEDS Green

Car Car Car Pedestrian Pedestrian

Phasel | ALL-RED(1lsec) ON OFF OFF ON OFF
Phase2 | PEDESTRIAN-GREEN (10 sec) ON OFF OFF OFF ON
Phase3 | PEDESTRIAN-FLASH (5 sec) oN OFF OFF OFF ON ( flashing )
Phased | ALL-RED(1sec) ON OFF QFF ON OFF
Phase5 | CAR-YELLOWRED (1 sec) ON ON OFF ON OFF
Phases | CAR-GREEN (20 sec) QOFF OFF ON ON OFF
Phase? | CAR-YELLOW (1 sec) OFF ON OFF ON OFF

Answer 2 - The Circuit on Breadboard:

[ Resources File: project-1-assignment-1.fzz ]
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EE 5V - Wi EHEBMEA S —E# R EREE Arduino EARBIEEET ASHH ( A0
-AS5 ). HPEFER—E 10K BMHE - A58 EMRA0SE (@t RlEZS] GND -

..................................................
--------------------------------------------------

---------------------------------------------
---------------------------------------------
.............................................
---------------------------------------------
.............................................

-----------------------
---------------------------------------------------------------
--------------------------
---------------------------------------------
-------------------------

-------------------
-------------------

fritzing
FitiERLSIEENERES T 928 . (Voltage Divider ) - " 73 B38| & HAY
EESE  ZHEmESHEMNERENLEICAE - RS 7 Et0ElE .« &S
HUEEMBAEES) - EEHEASRHNESENZ 5V -

Arduino ERAVEEEWAETHIFEEEET - ©MILEE 0-5V (EE - WHE
610 %1023 ZEMWE - BERNELEBASEMRIL -

ERREIER - NS EENEEMB - EICEREA SR ENEBENE
[B - TEXREIENG - A HEHEABEERRE  RERBEHAHHSHEREG
FR SRV EE -

ER M EERACHERNERF -
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HE non @ nEs

= % readvalue ,-"ﬁll

£ TREEE BAAENEERAD  BMAEHMER A3 SHHERNE ( #
PR BEEMEERE A3) LB ERTEIEL readValue - readValue
WEEERE 0-1023 - A% - X ERE readValue FIEIREIEIZERZSTH O
B LED -

MR readValue MERA - LED HZPIELERIE « IR readValue MIELEE
/- LED TASESEELER -

RN EFAARNWRABE A EEAAAEN - MRAFREE - SHMIR
ERIREIER - MNREFAESBELBHNRARESE « LED FEEIMGER -
[ ERMEZ : Using-the-LDR-sensor.sb2 ]

7. ZEHIZAE LED

HE—ED  BMAZEA 10 @ LED FEETREXUE  ERMBJUaiEsl—#
LED E - 555ERIE T EHBREER - 10 & LED 43 5l3EH%] Arduino UNO F1rgY
B=Fetil 4 - 13 - AE S ASE LED M ERREME -
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BFES 2@ - EF P REBHLED E= - £F WP - RAFEM
LED 25t - By " &5, BAME "18EE , (frame rate ) - £ LB -
BAESHESF 0S¥ - FiMERERES8MW 21 (1/05=2)-

[ ERfEZ : Controlling-Multiple-LEDs-1.sb2 ]

ELEABFS - FMRE 10 @ LED M1 2 fEts - ERASERE T - SBEW
RIENWRA 20-30 @B - EXREFEE - IURMBREH—LHBFER
fareE - BT -

Arduino ElE

== Initialize

LED_EFFECT 01 (X » i:*
L Y B 1

sEs | LED_EFFECT_01 numberl

BLd frome - [ TRy 0 - sz @ ks G0 E. .m-i..;’-"f;i*"r—-—J

E3% Arduino ERAEHMFEALH 4-13 FRAL - RALEAEEARMEE
HEE MR —(E "REBUMA L B - RPHEHRA TREBURIU . EX
UEBEERA Initialize & - MRZEWGCRAIM L EHH - BXX 2 &K D
OBEERER -

TEESEAR LED_EFFECT 01 dv - FME REE 55 E 5 HAEAY LED B
R GEEEED - FHEHE "TEE 10 X, EAKRBEERE 10 EHMHK - &
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2. HHEREYEE - H s LED_EFFECT_03 pisRYIRFR BB - mARRa N —RReaE ol LIRREEEF 0 -
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[ % ¢ project-2-assignment-2.2.sb2 |

3. FIE A TR PR -
1 ¢ 0000110000
i¢f 2 : 0001111000
5 3 ¢ 0011001100
& 4 : 0110000110
& 5 ¢ 1100000011
I 6 : 0110000110
i 7 © 0011001100
5 8 ¢ 0001111000
5 9 : 0000110000
& 10 : 0000000000

ARtkslat SN - -
i 1 * 0000110000 = 48

& 2 : 0001111000 = 120

fiE 3 © 0011001100 = 204

I 4 : 0110000110 = 390

il 5+ 1100000011 = 771

I 6 ¢ 0110000110 = 390
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