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YAHSEDM
1-Hello,World!

Learning goals:

This lesson learns to scroll through the characters on a micro:bit dot matrix by Python
programming.

Code :

from microbit import *
display.scroll("Hello, World!”)

Programming and downloading:
1. You should open the Mu software, and enter the code in the edit window, as shown in
Figure 1-1.

Note! All English and symbols should be entered in English, and the last line must be a
space.

untitled [

1 from microbit import
2 display.scroll("Hello,World!")

3

Figure 1-1

2. As shown in Figure 1-2, you need to click the Check button to check if our code has an
error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.
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Figure 1-2
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3. You need to connect the micro data cable to micro:bit and the computer, then click the
Flash button to download the program to micro:bit as shown in Figure 1-3.
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{ frem micrebhit impert »
¢ display.scroll{"Hello Wor1d1"}
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Figure 1-3

4. After the download is successful, you can see that the micro:bit dot matrix slowly moving to
the left , “Hello, World!”, as shown in Figure 1-4 and Figure 1-5.
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Figure 1-4 Figure 1-5
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2-Display built-in image

Learning goals:

This lesson learns to display image on a micro:bit dot matrix by Python programming. For
example: heart.

Code:

from microbit import *
display.show(lImage.HEART)

Below is a list of built-in images:

* Image.HEART

* Image.HEART_SMALL

* Image.HAPPY

* Image.SMILE

* Image.SAD

* Image.CONFUSED

* Image. ANGRY

* Image.ASLEEP

* Image.SURPRISED

* Image.SILLY

* Image.FABULOUS

* Image.MEH

* Image.YES

* Image.NO

*Image.CLOCK12, Image.CLOCK11, Image.CLOCK10, Image.CLOCK9, Image.CLOCKS,
Image.CLOCK?7, Image.CLOCK®6, Image.CLOCKS5, Image.CLOCK4, Image.CLOCKS,
Image.CLOCKZ2,Image.CLOCK1

*Image.ARROW_N, Image.ARROW_NE, Image.ARROW_E, Image.ARROW_SE,
Image.ARROW_S, Image. ARROW_SW, Image. ARROW_W, Image. ARROW_NW
* Image. TRIANGLE

* Image. TRIANGLE_LEFT

* Image.CHESSBOARD

* Image.DIAMOND

* Image.DIAMOND_SMALL

* Image.SQUARE

* Image.SQUARE_SMALL

* Image.RABBIT

* Image.COW

* Image.MUSIC_CROTCHET

* Image.MUSIC_QUAVER

* Image.MUSIC_QUAVERS

* Image.PITCHFORK

* Image. XMAS

* Image.PACMAN

* Image. TARGET
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* Image.TSHIRT

* Image.ROLLERSKATE
* Image.DUCK

* Image.HOUSE

* Image. TORTOISE

* Image.BUTTERFLY

* Image.STICKFIGURE
* Image.GHOST

* Image.SWORD

* Image.GIRAFFE

* Image.SKULL

* Image.UMBRELLA

* Image.SNAKE

* Image.ALL_CLOCKS
* Image.ALL_ARROWS

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 2-1.

Note! All English and symbols should be entered in English, and the last line must be a
space.

+ 2 X S5 BE =

Hew Load Save Flazh Filesz Repl

untitled # ]

1 from microbit import «
2 display.show(Image.HEART)

3

Figure 2-1

2.As shown in Figure 2-2, you need to click the Check button to check if our code has an error.
If a line appears with a cursor or an underscore, the program indicating this line is wrong.
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i frem microbhit import +

¢ display . show! Imag\e,l-thF"l' |
E]

Figure 2-2

3. You need to connect the micro data cable to micro:bit and the computer, then click the
Flash button to download the program to micro:bit as shown in Figure 2-3.
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1 from microbit import -
: display.show!Inase, HEART) |
a

Figure 2-3

4. After the download is successful, you can see that a heart on the micro:bit dot matrix .as
shown in Figure 2-4.



Figure 2-4.

3-Display custom

Learning goals:

YAHSEDM

This lesson learns to display custom image on a micro:bit dot matrix by Python

programming. For example: boat.

Code1:

from microbit import *

boat = Image(’49494.”
“49494:”
“49494:”
“99999:”
“49994”)

display.show(boat)

Code 2:
from microbit import *
boat = Image(’49494:49494:49494:99999:49994")

display.show(boat)
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Note:

1 - The capital letter / lowercase letters must be distinguished!

2 - Correct spelling!

3 - Keywords such as # need a space between the content.

4 - The program ends with a blank program.

5 - The block body (such as the body of the while is marked by indentation), compared
to the C language, Python completely eliminates the braces (along with the semicolon
of the suffix), and uses the indentation structure to represent the relationship. You can
only use the Tab key (tabulation key) for indentation.

Micro:bit possess a dot matrix of 5*5 LEDs, and each LED brightness on the dot matrix can
be set to a value from 0 to 9. If the brightness of an LED is set to 0, then it goes out. If its
brightness is set to 9, it is at the brightest level. Using this feature, we can display a custom
image on the micro:bit dot matrix. The code implementation of our class shows a boat on the
micro:bit dot matrix. The background brightness value is 5, the hull part. The brightness
should be brighter, the brightness value is 9, you can set other brightness values to display
different patterns.

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, ,as shown in
Figure 3-1.

Note! All English and symbols should be entered in English, and the last line must be a
space.

+ 2 X &= Q  Q

Haw Load Save Flash Files Repl Zoon—in Zoon—out

E untilledtﬂ |

from microbit import =+
boat = Image('49494:49494:49494:99999:49994")
display.show(boat)

Lo I &~

Figure 3-1

2.As shown in Figure 3-2, you need to click the Check button to check if our code has an
error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.
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mbFled & 0
i from microbit Ampert -

: boal = Image({"49494:49494:49494:95%9599:49994" }
1 display, show(boat)
F

Figure 3-2

3.You need to connect the micro data cable to micro:bit and the computer, then click the Flash
button to download the program to micro:bit as shown in Figure 3-3.

2 —!“— = gy ]
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Haw Lol o T Flush Filas Rl,;\l Zogm-in Svwreit pET Tanzk Halp
Cmrstid o0 | N

1 from microbkit import - |
: boat = Image{"49494:49494:49494:95959: 49594}
1 display. showlboat)

]

Figure3-3

4. After the download is successful, you can see that a boat on the micro:bit dot matrix . The
brightness of the background is weaker than the brightness of the hull, as shown in Figure
3-4.
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Figure 3-4

4-Display custom animation

This lesson learns to display custom animation on a micro:bit dot matrix by Python
programming. For example: from smile to sadness and then to anger.

Code:

from microbit import *

while True:
face1 = Image("00000:09090:00000:90009:09990”)
face2 = Image("00000:09090:00000:99999:00000”)
face3 = Image(’00000:09090:00000:09990:90009”)
face4 = Image("90009:99099:00000:09990:90009”)
face5 = Image("00000:00000:00000:00000:00000”)
all_faces = [face1, face2, face3, face4, face5, ]
display.show(all_faces, delay=200)

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 4-1.

Note! All English and symbols should be entered in English, and the last line must be a
space.

10
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+) (2 &) S)B@ @) (@) a)ld

Haw Load Sava Flach Filas Eapl Zoom—in Zoor—out Theme
. unl:i.t].nﬂ.n“
1 from microbit impert *
2 while True:
3 facel = Imagef”@@ﬂﬂﬂ:@?ﬂ?ﬂ:Gﬂﬂfb@:ﬂﬂﬂiﬂ?:ﬂ?ﬁﬂ?ﬂ"}
4 facez = Image[”ﬂ-ﬁﬂ@i}:ﬂ'aﬂﬁﬂ:'EIEIEGE':99595:5-&196'&"}
5 face3 = Image(”ﬂ-ﬂﬂ@@:ﬁrgﬂ'{iﬂ:GGEJG@:E:QEIQG:QEJG@'E}"}
] faced = Image("96009:99099:00000:09990:90089")
1 face5 = Image("00000:00000:00000:00000:00008")
3 all_faces = [facel, face2, facel, faced, face5, ]
: display.show(all_faces, delay=288)
10 |
Figure 4-1

2.As shown in Figure 4-2, you need to click the Check button to check if our code has an
error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.

o a % A B aBsaw N B
+ L)) (S
Fis Ll Ty Flush Tl Fapld

| 'mr:rln.lm .

1 from microbit impert =
z: while True:
3 Tacel = Image (MOROEC0 09090 1ROEGE (RO 1 GBIEa"™" )

é face? = Image (0808803090 :0OGGS 129959 LABDEA")
H faced = Linage("0PORD:0909R 1 RORBIE 89950 19BDES" )
n faced = Image ("9B06BY ;99099 1 RORGE 1 A9090 1 OBAES"™ ) 1
T faces = Image("08080:08090:RARAE L E0ARA 1ABAEA")
B all_faces = [Tacel, facelz, faced, faced, Faces, |
] dizplay.show(all_faces, delay=280]
{81 4
Figure 4-2

3.You need to connect the micro data cable to micro:bit and the computer, then click the
Flash button to download the program to micro:bit as shown in Figure 4-3.

11
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1 frem microbkit Amport -
: while True:
3 facel = Image(”
£ face? = lmage(’
5 facel = Lmage ("
B faced = Imagel”
i faceb = lmage(’
] all_faces = « ]
A dizsplav. showlall
(31 =

Figure 4-3

4. After the download is successful, you can observe the animation of the expression change
on the micro:bit dot matrix, as shown in Figure 4-4 to Figure 4-7.

Figure 4-6 Figure 4-7

12
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5-See who is pressing fast

Learning goals:
In this lesson, we will make a very simple micro:bit game. When we press the A button, the
micro:bit dot matrix will display an arrow pointing to the A button; when we press the B button,

the micro:bit will display an arrow pointing to the B button; if no button is pressed, the
micro:bit It shows a heart.

Code:
from microbit import *
while True:
if button_a.is_pressed():
display.show(Image. ARROW_W)
elif button_b.is_pressed():
display.show(lImage. ARROW _E)
else:
display.show(lmage. HEART)

display.clear()

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 5-1.

Note! All English and symbols should be entered in English, and the last line must be a
space.

Hew Load Save Flash Files Repl Zoom=in

untitled #* a |

1 from microbit import »*

z while True:

3 if button_a.is_pressed():

4 display.show(Image.ARROW_W)
5 elif button_b.is_pressed():

6 display.show(Image.ARROW_E)
T else:

B display.show(Image. HEART)
9 display.clear()

10

Figure 5-1 13



YAHSEDM

2.As shown in Figure 5-2, you need to click the Check button to check if our code has an
error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.

T T — =
" 2 m ® A B aBsawm & & ” E 3 = [ Y Eﬂ%gﬁ"iﬂ-
+) L XD Q Q) G|l ? .
Far Towd Suve Fluih Filus Fapl Towwin, et Tioms Canek Hslp I
[Cimbitied o @@ |

from microbit Aimport -

1

: while True:

3 if hutton_ a.is_pressed():

‘ display.show Imags . ARROW W)
5 elif button_b.is preseedi):

B display.show! Inage . ARROW_E)
T else:

B display.show! Image, HEART)
i display.cleari)

Figure 5-2
3.You need to connect the micro data cable to micro:bit and the computer, then click the

Flash button to download the program to micro:bit as shown in Figure 5-3.

T —— 3
= a a % A B &b anwd & s - - C B EE%EE."?

+)(2) (AN (=) () () () (&) (2) .

Hem Laad Aave Flaeh Filse Rep Tear=:n Leer=en= Tears ke lie Falp

untitled ® H

i from microbit Amport -

2 while True:

2 if butten_a.is_pressed();

q display.show({Inage , ARROW W]
5 elif button_b.is_pressed():

6 display.show! Image  ARROW_E
T else:

0

4

o

display . show(Inage. HEART)
display.clear(}

Figure 5-3

14
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4. After the download is successful, we can see that the micro:bit shows a heart,as shown in

Figure 5-4. When we press the A button, the micro:bit dot matrix will display an arrow pointing
to the A button, as shown in Figure 5-5; when we press the B button, the micro:bit will display
an arrow pointing to the B button,as shown in Figure 5-6.

e =

1 i |L|||I*d1|iilkn‘_‘

Figure 5-4 Figure 5-5 . Figure 5-6

6-Sing a song
Learning goals:

In this lesson, you can use the micro:bit robot to play music, the robot sings a happy birthday
song, and the dot matrix displays a buzzer pattern.

Code:

from microbit import *

import music

boat = Image("00090:90990:99990:90990:00090”)
display.show(boat)

music.play(music.BIRTHDAY)

Below is a complete list of melody:

* music.DADADADUM
* music.ENTERTAINER
* music.PRELUDE

* music.ODE

* music.NYAN

* music.RINGTONE

* music.FUNK

* music.BLUES

* music.BIRTHDAY

* music.WEDDING

15
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» music.FUNERAL

» music.PUNCHLINE

* music.PYTHON

* music.BADDY

» music.CHASE

» music.BA_DING

* music. WAWAWAWAA
* music.JUMP_UP

» music.JUMP_DOWN

* music.POWER_UP

* music.POWER_DOWN

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 6-1.

Note! All English and symbols should be entered in English, and the last line must be a
space.

+ 2 X BB = QQ

Hew Laad Save Flash Files Repl Zoon—in  Zooa—out
untitled + [ |
i1 from microbit dimport *
z Amport music
3 boat = Image(''00090:98990:99990:96990:80090")
¢+ display.show(boat)
s music.play(music.BIRTHDAY)
B
Figure 6-1

2.As shown in Figure 6-2, you need to click the Check button to check if our code has an
error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.

16
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&
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[ 'mr:rln.ltﬂ. |
i from microbit Aimport -
: dmport music
3 boat = Image("00096: %9958 (99000 106500 1 HABIR" ]
¢ display.show(boat)
5 music.play{music, BIRTHDAY
L]
e—— ——— =
Figure 6-2

3.You need to connect the micro data cable to micro:bit and the computer, then click the
Flash button to download the program to micro:bit as shown in Figure 6-3.

& . A S ss ahs SN e e e e L e
T ’
+ () NSIE(=) (@)(a)(S)(&)(?) .
Har Lauwd Savs Fluah Filsas Fapl Zogm-it Sowrrdl Tosmu Camczk Halp
| -mr:rlp..lq.ﬂ- I
7 from wicrobit import -
z Amport music
3 boat = Image("GO096 99990 (49996 [ 9E9R0 1HIRUR" ]
¢ display.show(boat)
5 omusic . play imusic, BIRTHDAY )
L]
Figure 6-3

4 After downloading the program, you can hear Micro:bit playing Happy Birthday and a buzzer
on the micro:bit dot matrix. as shown in Figure 6-4.

17
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Figure 6-4

7-Play the custom music Painters

Learning goals:

In this lesson, you will learn how to play the music “The Painter.”

Code:

from microbit import *

import music

display.show(Image.MUSIC_QUAVER)

tune = ['G4:2”, “E4:2", “G4:2”, “E4:27, “G4:27, “E4:2”, “C4:4”, “D4:2”, “F4:27,
‘E4:.27, “D4:27, “G4:4”, “E1:47, “G4:2", “E4:2", “G4:2", “E4:2”, “G4:27,
‘E4:2”, “C4:4”, “D4:2", “F4:2”, “E4:2”, “D4:2”, “C4:4”, “E1:4”, “D4:2”,
‘D4:2”, “F4:27, “F4:2", “E4:27, “C4:2", “G4:47, “D4:2”, “F4:27, “E4:2”,
‘D4:2”, “G4:4”, “E1:4”, “G4:27, “E4:2", “G4:27, “E4:2", “G4:27, “E4:27,
‘C4:47, “D4:27, “F4.27, “E4:27, “D4:27, “C4:4"]

music.play(tune)

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 7-1.

Note! All English and symbols should be entered in English, and the last line must be a
space.

18
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+ 22 4B = QG &2 O

Fim Laral Fave Tl Fites Bl Tomli emaal Thew Chirch g it
[ midas@ |
"\ from microbit import 4
7 dmpert music
2 clisplay . showi Tmage . WUSTC_QUAYER)
alltoe = TUGA; 2", "EAI2™, "G4iXT, VE4T2M, GdI2M, ME4IQ™, “C4rd™, B4 VR4
5 WE:2!, UDAIDM) G414, "ELi4M "G4:3", ME4:2", YGAr2Y, Y412V, 1G4:3M,
; WEA:a, leaza®, YDaiz®, "Faaa", “Eaza'l 'Dasat; Mgaaq", “El4l, 'Dasa",
T M= WEaagM: WEadht WELCRM CATEgsSl MRAAM. PRt UELESW. UELeHM.
& MREt MEETAM. MELigY, “Rd4rRVL MEELDV YGHFAT MEdiEh, WG4 MELRIY
4 e 1 S LU S i T L 1 e R B
o s Te, play i tune)
11

Figure 7-1

2. As shown in Figure 7-2, you need to click the Check button to check if our code has an
error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.

+ 2 & B = @ allCle]? O

Fan Leas Suvn MNaab 2 T EY Fazl Tazrin Tozraul Thaes Chack Ty Quik

ETTLRRN IS B3 ﬂ

i from microbit import 4

7 import music

3. display. show!{lmage MUSIC QUANVER

i tine = [“Gdi2™, “UE42%, R4 PR, UG43V MEAII™, V&AM, CvEEIT, R
s WES: 2™, "Dda2n, NG44 EBEICGM, "G4, PE4CLT, MGErXN MELI2Y, MG4r2M
" o Pl MRS o o LU o ¥ U5 LS oY P LT o B ST L P R LR o 2 LRI P T P B L
7 UM R 2, "R RN ME4:t, MLgaan, Gac4g™, D2V “Ra M, ME4r ),
3 "D4:2", "G4:4", “E1:4", "G4:2", "E4:2", "G4:2", "E4:2", "G4:1", "E4:2",
g MCATRY, MDA MEAT2N D RE4:2Y . VDT, TCaan]

1w music.play (tune)
I |

Figure 7-2

3.You need to connect the micro data cable to micro:bit and the computer, then click the Flash
button to download the program to micro:bit as shown in Figure 7-3.

19
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Har Lead Swrn Fluxh Filae Hagl Iaprin RETEE Thans Tk Falp Quit

| wticled = ]

from micrabit dmpert +

impert music

display. show{Image MUSTC_QUAVER)

tume = ["Ga:2", “EL:2™, MG4:2", VE4:2Y o T'Gara!, “E4a2t, "Cangh, "Daah, Y42,
G T o - TR el 0 RO = - LR - e L = 1 4 . b ey T U o
WEQa . BEgoit. M4 gt HEdat o 11Eg4 .5 MEL:4%; "Ddiat;
YR SREdE™ YRLIAY MERERY UL MEdlat, il i B0 L] o b Lo
b 71 el . R 3 - L e R . ) B e e Ml =1 U LR

LY =5 B LR T e LA A £

LT SRR ST T TR

LW B L e L] 7
s e .o Lay (tune )

S 3 @m o= - T oA e o M =

Figure 7-3

4 After downloading the program to micro:bit, you can hear t the music “Painter”, and there is a
note on the dot matrix as shown in Figure 7-4.

s,

Figure 7-4
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8-Dice game

Learning goals:

In this lesson, we will achieve shake a roll of micro:bit. There are number 1-6 randomly
appearing on the dot matrix, which is exactly the same as playing the dice.

Code:

from microbit import *

import random

while True:
gesture = accelerometer.current_gesture()
if gesture == “shake”:

display.show(str(random.randint(1, 6)))

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 8-1.

Note! All English and symbols should be entered in English, and the last line must be a
space.

+) (2 N&)S) (@) (=) (@) ()

Hew Load Save Flash Filaz Eepl Zoom—in Zoom~out Thane

untitled * £J |

i from microbit import +

z Amport random
: 3 while True:
. i gesture = accelerometer.current_gesture()
5 if gesture == "shake'":
B display.show(str (random.randint{1, 6}))

Figure 8-1

2.As shown in Figure 8-2, you need to click the Check button to check if our code has an
error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.
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L
+)(L)(&)(S Q) Q)¢
Haw Loud S Flush Files Rapl Loon=in Looroat Thans

untitled )
1 from microbit import @
2 import random

3 while True:

q gesture = accelerometer,current_gesture(}
5 if gesture == "shake":
5 display.show(str (randem.randint(1, 6}})
:
Figure 8-2

3.You need to connect the micro data cable to micro:bit and the computer, then click the Flash
button to download the program to micro:bit as shown in Figure 8-3.

e Mu = P T e —

+ )2 Q QG 4 ?
Hew Lond ﬁ.l-u Fapd Tooe-in Zaow-ani There Chack: Help
untiiled =
1 from microbit import
2 Ampert randon
1 while True:
4 gesture = accelerometer.current_gesturel)
§ if gesture == "shake:
i display. shew(str (randem.randint(1, &}))
1

Figure 8-3
4. After downloading the program, shake a roll of micro:bit. There are number 1-6 randomly

appearing on the dot matrix, which is exactly the same as playing the dice, as shown in Figure
8-4, Figure 8-5.

22
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9-Direction follower

Learning goals:

This lesson learns the use of compasses to achieve the orientation of the micro:bit, and the
arrows above the micro:bit dot matrix point to the north.

Code:

from microbit import *
compass.calibrate()
while True:

needle = ((15 - compass.heading()) // 30) % 12
display.show(lmage.ALL_CLOCKS[needle])
In the program, the compass.calibrate() function is first called to perform compass calibration.
The calibration process is as shown in Figure 9-1. The small red dot in the center is drawn on

the micro:bit dot matrix. After the description, a smiley, will appear on the dot matrix, which
indicating calibration is completed.

Figure 9-1
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Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 9-2.

Note! All English and symbols should be entered in English, and the last line must be a
space.

+)(2)(&) S BE) (Q)A) .

Maw Load Save Flash Files Fepl Toon—in Toom-out

ungrtlad & E

i from microbit import »
z compass.calibrate()
3 while True:

4 needle = ((15 - compass.heading()) // 38) % 12
5 display.show(Image.ALL_CLOCKS[needle])
8

Figure 9-2

2.As shown in Figure 9-3, you need to click the Check button to check if our code has an error.
If a line appears with a cursor or an underscore, the program indicating this line is wrong.

display., showi{Inage  ALL_CLOCKS needle])

S e I i v P o D Bl S
+)(HE (S (B (=) (@)la) .. ) ?)(D
Rer 1gnd, R Flyak Filus Fepl Thadedn,, Aol Chimck Hels Quit
ki tled 108 |
1 Ffrom microbat Aimpert -

: compass.calibrated ) |
3 while True:

s needle = ([(15 - compass.headsng{)] // 3@ & 12

5

L}

Figure 9-3

3.You need to connect the micro data cable to micro:bit and the computer, then click the
Flash button to download the program to micro:bit as shown in Figure 9-4.
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P . Y ey
€& ‘ [l
+) &) 2)SB = (@) Q) . @)(?)(0
Rar g | Suvn Fluah Filuim Fapl Igrw-dn ST il Tamczk Halg Buil
mibstled & 50

i from microbit Amport -

: rcompass.calibrate()

3 while True:

& needle = ([15 - compass.head3ing()}] ¢/ 3601 % 12

5 dispilay, showi Inage ALL_CLOCKS | needle ] )

b

Figure 9-4

4. Experimental phenomena as shown in Figure 9-5 to Figure 9-10, no matter how you turn
micro:bit, the pointers on the dot matrix point to the north.
..r’

~N

Figure 9-5 Figure 9-6 Figure 9-7

Figure 9-8 Figure 9-9 Figure 9-10
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10-Microbit voice talk

Learning goals:

This lesson learns to use Python programming to let the micro:bit emit a voice.

Code:

from microbit import *

import speech

display.show(Image.HAPPY)

speech.say("Hi, I'm an excellent robot from Yahboom.”)

In the program,import speech is means to import the speech library function, use the
speech.say function in the library to play “Hi, I'm an excellent robot from Yahboom”.

“Hi, ’'m an excellent robot from Yahboom” Change to whatever you want to play.

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 10-1.

+ (1) &S@ @) Q) QG

Fev Load Save Flash Files Repl Zoon-in  Loom-ouk  These Check
uniitled * )
1 from microbit import #
z impert speech
s display.show(Image .HAPFY)
4 speech.say("H1, I'm an excellent robot from Yahboom.')
5

Figure 10-1
2.As shown in Figure 10-2, you need to click the Check button to check if our code has an

error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.
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+ &) &) o@D =)@ Q) |d] ?

Hari Lend Swve Flaak Filax Eapl Zada=in Lo ol Thens Chack Halp

untitled = [

from microbit import +

impert speech

display. show(Image .HAPPY )

speech.say("Hi, I'm an excellent robot from Yahboom.™)

[T R I S

Figure 10-2

3.You need to connect the micro data cable to micro:bit and the computer, then click the Flash
button to download the program to micro:bit as shown in Figure 10-3.

+ (&) ]S ® @) (@) Q) &) (&

Waw Lond Save Flazh Filss Repl Tom=in Loan=sul Thams Check

untitlad » [EJ |

1 from microbit import #

g dmport speech

1 display.show({Image.HAPPY}

+ speech.say("Hi, I'm an excellent rocbot from Yahboom.")
5

Figure 10-3

4.After downloading the program into micro:bit, you can see a smiley face on the robot’s dot
matrix and make a sound: Hi, I'm an excellent robot from Yahboom.

We need to use headphones or speakers to hear the sound. The two wiring methods are as
shown below.
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Figure 10-5

Headphone interface:

YAHSEDM

Description

Ground

Microphone

Right Side Earpiece

Left Side Earpiece

2

T1TE
$

1
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11-Colorful water lights

Learning goals:

This lesson learns to use Python programming to light up the water lights of micro:bit smart
car.

Code:
from microbit import *
import neopixel
display.show(lImage.HAPPY)
# The water lamp is connected to pin pin16, the number is 3
np = neopixel.NeoPixel(pin16, 3)
# iterate each LED in the water lights
for pixel_id in range(0, len(np)):
# Light up the first water light to red
np[0] = (255, 0, 0)
# display color
np.show()
In the program, import neopixel is means to import neopixel library, we can make micro:bit
robot display a smile on the lattice. Then define the pin of the water light as pin16, the number

is 3, iterate each LED in the water lights., np[0] = (255, 0, 0) means that the first water light is
red. Modify the parameters in the brackets to change the color of the light.

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 11-1.
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& My

+) (&) (&) (S @ Q) (¢
Fax Lead Save Flash Filez Repl Toen—in  Toow-out Thens Chask
i

from microbit import +
import necpixel
display.show(Image.HAPPY )

L 1 . e oo ol .- 3¢ +I ¥ ,
Ne water Lamp 15 connected ¢ RN pnie,  the I|'.|III|.'.'I 15

1
2

3

4

5 np = neopixel.NeoPixel(pinle, 3)
: .

)

|

2

L]

# jterate each LED in the water light:
for pixel_id in range(8, len(np)):
# Light up the first water light to red
np[e] = (255, &, @)
i # :|-'-| lay colo
3 np.show( )
12 ‘

Figure11-1

2.As shown in Figure 11-2, you need to click the Check button to check if our code has an
error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.

F Pl

+)(&)(&)(S Q) Q¢
B Load Suve Flash Files Rapl Teom=in Toam—oiek Thana
2@

+  from microbit {hpnrt *
impeort neopixel
display. show(Image . HAPPY)

he water lamp 75 connected to pIn pInlé, the number 1s

1 TtErale |'_._|| I_I,—'_l .|'| || L: wate -I 'I:"I:" 1
for pixel_id din range(®, len(np)):

# Light up the first water light te re

2
3

4 |

g np = neopixel.NeocPixel(pinlg, 2)
8

7

B

8

np(®] = (255, 8, @)

10 # display Lo
1 np . show( )
1e |

Figure 11-2

3.You need to connect the micro data cable to micro:bit and the computer, then click the Flash
button to download the program to micro:bit as shown in Figure 11-3.
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= My
&
+) (&) &) ]S Q) Q) G
Huw Load Save Flazh Files Hepl Zooa—in Taom—aat Thene Choak
2.p¥ 3

i from microbit dmport +
import neopixel
display.show( Image . HAPPY )

& e wate lamp 1s cormescted T I M pInls,. the numbey

2
3

4

s np = neopixel.NeoPixel (pinle, 32)

$ it Tterate each LED n the water lights
t for pixel_id in range(®, len(np)):

8 # Light up the first water Llight t i ed
2

nple] = (255, @, @)
10 g 3 .I W colot
11 nE. show( }

1z |

Figure 11-3

4. The schematic diagram of the flow lamp of the robot is shown in Figure 11-4. As you can
see, the flow light of the robot is connected to the pin16 of the micro:bit. Therefore, we set the
pin of the flow lamp to pin16 in the program. After downloading the program to micro:bit, you
can see a smile on the dot matrix of the robot as shown in Figure 11-5, and light the first water
light to red.

Figure 11-5
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12-Colorful marquee

Learning goals:

This lesson learns to use Python programming to turn the micro:bit robot’s water light from left
to right.

Code:
from microbit import *
import neopixel
display.show(Image.HAPPY)
# The water lamp is connected to pin pin16, the number is 3
np = neopixel.NeoPixel(pin16, 3)
while True:
for pixel_id in range(0, len(np)):
np[0] = (255, 0, 0)
np.show()
sleep(200)
np.clear()
np[1] = (0, 255, 255)
np.show()
sleep(200)
np.clear()
np[2] = (0, 0, 255)
np.show()

sleep(200)

np.clear()

np[0] = (255, 255, 0)
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np.show()

sleep(200)

np.clear()

np[1] = (0, 255, 0)

np.show()

sleep(200)

np.clear()

np[2] = (255, 0, 255)

np.show()

sleep(200)

np.clear()
Import neopixel is means to import the neopixel library function, first let the robot display a
smile, then define the pin of the flow lamp as pin16, the number is 3, iterate each LED in the

water lights. np[0] = ( 255, 0, 0) means that the first water light is red, and the delay is 200
milliseconds after lighting, clearing the display, lighting the second light, and so on.

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 12-1.
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&y
+)(2) (&) (S Q QG
ex Tk Furs lask Piles Hegl T, Somehwti T Check
ustitled = 3
1 from microbit import #*
z Amport neopixel
a3 display.show(Image.HAPPY)
4, # The water lamp s connected to pin pinlg. the numbe
s np = necpixel.NeocPixel(pinle, 3}
& while True:
7 for pixel_1d in range(®, len(np)):
a nple] = (255, @, @)
a np. show( )
It sleep(288)
11 np.clear()
12 np[1] = (@, 255, 255)
13 np . show( )
14 sleep(208)
15 np.clear()
18 npl[2] = (@, @, 255)
1 np . show( )
18 sleep(288)
19 np.clear()
£ mple] = (255, 255, @)
21 np . show( )
22 sleep(288)
2 np.clear(}
4 mp[1] = (&, 255, @)
= np . show()
6 sleep(2688)
21 np.clear ()
= np[2] = (255, ©, 255)
2a np . show( )
) sleep(2688)
3 np.clear ()}
2
Figure 12-1

2.As shown in Figure 12-2, you need to click the Check button to check if our code has an
error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.
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+ ()& (S B Q))& ?
Hes Load Save Flach Files Bapl Toom-in  Tess-out Thase Help
wmbitled » [
s np = neopixel.NeoPixel{pinle, 3)
¢ while True:
T for pixel_id in range(®, leninp}}:
& np(@] = (255, 8, @)
g np . show(
o sleep(208)
1t np.clear(}
1= np[1] = (8, 255, 255)
13 . show ()
Tt sleep(288)
15 np.clear()
16 np[z2] = (&, 8, 255)
17 np . show( )
1e sleep(208)
18 np.clear()
2 np[e] = (255, 255, 8)
2l np.show()
g2 sleep (2659}
73 rp.clear()
ol rnp[l1] = (&, 255, 8)
= np.show(}
% sleep{zwﬂ
o7 np.clear()
= npl2] = (255, @, 255)
= np . show(
£ sleep(268)
at np.clear(})
a2
Figure 12-2

3.You need to connect the micro data cable to micro:bit and the computer, then click the
Flash button to download the program to micro:bit as shown in Figure 12-3.
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+ L 2]S B = @ Q¢ & 2O

Fav Land Sawa Flazh Pilax Fepl Zeamr=if o= wul Thess Thick Halp (=LY
[waraea g3 |

& np = neopiuel.NeoPixel({pinlé, 3)
& while True:

T for pixel_id in range(8, len{mg)):
E npie] = (255, 8, B)

o rp . show( )

10 sleep(28@)

11 np.clear()

Iz npfl] = (e, 255, 255)

12 n. show (3

14 sleep(208)

i5 np.clear()

% npl2] = (@, &, 255}

I rp.show( )

18 sleap (286 )

13 np.clear()

2 nple] = (255, 255, @)

21 rp . show( )

] sleep(289]

e np.clear()

8y npfi] = (&, 255, 9)

] np . show ()

2 sleep(208)a

o np.clear()

# npl2] = (255, B, 255)

£a np . show( )

E| slaep( 288 )

n np.clear()

3=

Figure 12-3

4. The schematic diagram of the robot’s water lamp is shown in Figure 12-4. As you can see,
the robot’s flow lamp is connected to the micro:bit pin16. Therefore, we set the pin of the flow
lamp to pin16 in the program. After downloading the program to micro:bit, you can see a
smiley face on the robot’s dot matrix and start running the marquee, as shown in Figures 12-5
to 12-7.

iav
.33
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Figures 12-4

Figures 12-5 Figures 12-6 Fig_ures 12-7
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13-Colorful breathing light

Learning goals:

This lesson learns to use Python programming to make the water light slowly turn off and to
achieve the effect of breathing light.

Code:
from microbit import *
import neopixel
display.show(lImage.HAPPY)
np = neopixel.NeoPixel(pin16, 3)
while True:
for num in range(0, 255):
for pixel_id in range(0, len(np)):

np[pixel_id] = (num, 0, num)

np.show()

sleep(10)
Import neopixel is means to import the neopixel library function, first let the robot display a
smiley face, then define the pin of the flow light as pin16, the number is 3, iterate between 0
and 255, and display in the water lights. np[pixel_id] = (hum, 0, num) means that the purple

color is displayed, and their brightness values are superimposed from 0 every 10 milliseconds
to stop at 255.

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 13-1.
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& Mu
&
+)(2)(&)(S Q QG
Haw Laad Save Flashk Files Hepl Toor—im Taom—out Thene Check
untitled = ]
i from micreobit dimport *
g2 import necpixel
3 display.show(Image.HAPPY)
4 np = neopixel.NeoPixel(pinls, 3)
5 while True:
6 for num in range(®, 255):
! for pixel_3id in range(2, len(np)):
B nplpixel_3d] = (num, @, num)
3 np.show( )
1 sleep(l18)
a |
Figure 13-1

2.As shown in Figure 13-2, you need to click the Check button to check if our code has an
error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.

A M
+) (L) &) (S Q) QG|
Hew Load Sare Flash Files fmpl Tosa-in  Zem-out  Theme Check
untitled + )
i1 from microbit import *
¢ dmpert neopixel
3 display.show(Image.HAPPY )
4 np = neopixel.NeoPixel(pinlg, 3)
& while True:
£ for num in range(®, 255):
T for pixel_id in range(8, len(np)):
B nplpixel_id] = (rnum, &, rum)
8 np.show(}
10 sleep(18)
il |
Figure 13-2

3.You need to connect the micro data cable to micro:bit and the computer, then click the
Flash button to download the program to micro:bit as shown in Figure 13-3.
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& My

e
+ L &S Q) Q&)
Hew Lasd Save Flaxh Pilix R-pﬂ. Toam=in Toea=sut Thins Chack
untitled + £

i from micrebit import *

2z dmport neopixel

3 display.show(Image.HAPPY )

1 np = neepixel.lecPixel(pinleg, 3)

5 while True:

& for num in range(®, 255):

7 for pixel_id in range(®, len(np)):
8 nplpixel_3d] = (num, &, rum)
9 np . show( )

10 sleep(16}

11 [

Figure 13-3

4.The schematic diagram of the robot’s water lamp is shown in Figure 13-4. As you can see,
the robot’s flow lamp is connected to the micro:bit pin16. Therefore, we set the pin of the flow
lamp to pin16 in the program. After downloading the program to micro:bit, you can see a
smiley face on the robot’s dot matrix and the running light slowly lights up, as shown in
Figures 13-5 to 13-8.
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Figure 13-4

Figures 13-5 Figures 13-6
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Figures 13-7 Figures 13-8

14-Robot advance

Learning goals:

This lesson learns to use Python programming to make the robot advance.

Code:

from microbit import *
import ustruct

import math

# Registers/etc:
PCA9685_ ADDRESS = 0x41
MODE1 = 0x00
MODE2 = 0x01
SUBADR1 = 0x02
SUBADR?2 = 0x03
SUBADRS3 = 0x04
PRESCALE = OxFE
LEDO_ON_L = 0x06

LEDO_ON_H = 0x07
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LEDO_OFF_L = 0x08

LEDO_OFF_H = 0x09

ALL _

LED_ON_L = OxFA

ALL_LED_ON_H = OxFB

ALL _

LED_OFF_L = 0xFC

ALL_LED_OFF_H = 0xFD

# Bits:

RESTART = 0x80

SLEEP = 0x10

ALLCALL = 0x01

INVRT = 0x10

OUTDRYV = 0x04

RESET = 0x00

class PCA9685():

“”PCA9685 PWM LED/servo controller.”™”
def __init_ (self, address=PCA9685_ ADDRESS):

“”Initialize the PCA9685.””
self.address = address
i2c.write(self.address, bytearray([MODE1, RESET]))
self.set_all_pwm(O0, 0)
i2c.write(self.address, bytearray([MODE2, OUTDRYV])))
i2c.write(self.address, bytearray([MODE1, ALLCALLY]))
sleep(5) # wait for oscillator

i2c.write(self.address, bytearray([MODE1]))

mode1 = i2c.read(self.address, 1)
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mode1 = ustruct.unpack(’<H’, mode1)[0]
mode1 = mode1 & ~SLEEP # wake up (reset sleep)
i2c.write(self.address, bytearray([MODE1, mode1]))

sleep(5) # wait for oscillator

def set_pwm_freq(self, freq_hz):

“”Set the PWM frequency to the provided value in hertz.
prescaleval = 25000000.0 # 25MHz

prescaleval /= 4096.0 # 12-bit

prescaleval /= float(freq_hz)

prescaleval -= 1.0

# print('Setting PWM frequency to {0} Hz'.format(freq_hz))

# print('Estimated pre-scale: {0} .format(prescaleval))

prescale = int(math.floor(prescaleval + 0.5))

# print('’Final pre-scale: {0} .format(prescale))

i2c.write(self.address, bytearray([MODE1]))

oldmode = i2c.read(self.address, 1)

oldmode = ustruct.unpack(’<H’, oldmode)[0]

newmode = (oldmode & 0x7F) | 0x10 # sleep
i2c.write(self.address, bytearray([MODE1, newmode])) # go to sleep
i2c.write(self.address, bytearray([PRESCALE, prescale]))
i2c.write(self.address, bytearray([MODE1, oldmode]))

sleep(5)

i2c.write(self.address, bytearray([MODE1, oldmode | 0x80]))
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def set_pwm(self, channel, on, off):

Sets a single PWM channel.
if on is None or off is None:
i2c.write(self.address, bytearray([LEDO_ON_L+4*channel]))

data = i2c.read(self.address, 4)
return ustruct.unpack('<HH’, data)
i2c.write(self.address, bytearray([LEDO _
ON_L+4*channel, on & 0xFF]))
i2c.write(self.address, bytearray([LEDO_ON_H+4*channel, on >> 8]))
i2c.write(self.address, bytearray([LEDO _ OFF_L+4*channel, off & 0xFF]))
i2c.write(self.address, bytearray([LEDO _ OFF_H+4*channel, off >> 8]))
def set _
all_pwm(self, on, off):

“»Sets all PWM channels.””

i2c.write(self.address, bytearray(JALL_LED ON_L, on & OxFF]))
i2c.write(self.address, bytearray(JALL_LED _ON_H, on >> 8]))
i2c.write(self.address, bytearray([ALL _

LED_OFF_L, off & OxFF]))

i2c.write(self.address, bytearray([ALL_LED OFF_H, off >> 8]))
def duty(self, index, value=None, invert=False):
if value is None:
pwm = self.set
pwm(index)

if pwm == (0, 4096):

value =0
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if invert:
value = 4095 - value
return value

if not 0 <= value <= 4095:
raise ValueError(”Out of range”)

if invert:
value = 4095 - value

if value == 0:
self.set_pwm(index, 0, 4096)

elif value == 4095:
self.set_pwm(index, 4096, 0)

else:
self.set_pwm(index, 0, value)

YAHSEDM

# Initialise the PCA9685 using the default address (0x41).

pwm = PCA9685()

# Configure min and max servo pulse lengths
servo_min = 150 # Min pulse length out of 4096 07?
servo_max = 600 # Max pulse length out of 4096: 1807
# Set frequency to 60hz, good for servos.
pwm.set_pwm_freq(60)
display.show(Image.HAPPY)

pwm.set pwm(12, 0, 4095)

pwm.set_pwm(13, 0, 0)

pwm.set_pwm(15, 0, 4095)

pwm.set_pwm(14, 0, 0)

pwm.set_pwm(3, 0, servo_min)

sleep(1000)

pwm.set_pwm(3, 0, servo_max)

sleep(1000)
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This section of the experiment uses 12C communication, through the PCA9685PW chip can
output 16 PWM, so we can control the output of 4-way PWM control car forward.

Programming and downloading:

1.You should open the Mu software, and enter the code in the edit window, , as shown in
Figure 18-1.

=i S
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Hen Lawd Suvn Flach Filax Eayl Tromrin Lava-irai Tivica Chaal Halp Quis
wniitlaed | wain pr O

154 elif value == 4895:

1A self.set_pwm(index, 4096, 4)

196 else:

1or self.set_pum{index, &, wvalue}

8]

1

1 pwm = PLCASEES()

i il ma £ milees le
He: servo min = 158 ¢ Man pulse lemgth
s, servo_max = 698 7 | -

to &8 snad f

1a: pam.set_pwm_Tregiss ;||

= pwm.set_pwmil2, 9, 4995)
1z pwm.set_pwmil3, @, 0)
e pwm.set_pwm(15, @, 4995)
pwm.set_pwmild, 8, 8)

pwm.set_pwmi{3. B, servo_mind
im =leep(l188@)
1z pam, set_pwmi 3, B, servo_max)
. sleep(loed)

Figure 18-1
2.As shown in Figure 18-2, you need to click the Check button to check if our code has an

error. If a line appears with a cursor or an underscore, the program indicating this line is
wrong.
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elif value == 4895:
self.zet_pwm(index, 4898, 8)

else:
self.set_pum(index, 8, value)

i;;l' !

EE§3EFE

i # Imitialise the PCASGES using the defoult address (8x41).
m pwm = PCASGES()

k-

us: 2 Configure min and max servo pulse lengths

ue servoe min = 158 & Min pulse length out of 4896 87
5. servo_max = €00 £ Max pulse length out of 48561 1887
lll;.

1T

ik & Set freguency to Bihz, goadl for servos.

us pwm,set_pwm_freg(ea’|

pwn, set_pem(12, €, 4695)
pwm.set_pwm(13, €, @)
pwm.set_pwm(15, 8, 4895)
pwm.set_pwm(14, @, @)

Figure 18-2

B EEREGS

3.You need to connect the micro data cable to micro:bit and the computer, then click the
Flash button to download the program to micro:bit as shown in Figure 18-3.
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elif value == 4895:
self.set_pwm{ Index,

else:
self.set_pwm{index,

¢ Initialise the

pwm = PCASEES( )

# Confagure m
15@
L=slo)

SE Yo _mIn
e VO _max

LT

pwm . set_pam_Trag(Ge)

. et pam( 12,
pwtn. set_pwm( 13,
pwm. set_pami 15,
pwm., set_pam 14

Figure 18-3

4. The schematic diagram of the robot's PCA9685PW chip and motor is shown in Figure 18-4
and Figure 18-5. As shown in the figure, the robot’s motor is connected to the LINA, LINB,
RINA, and RINB pins of the PCA9685PW chip, while the PCA9685PW The SCL and SDA
are connected to the P19 and P20 pins of the micro:bit chip.
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Figure 18-5

5. After downloading the program to micro:bit, you can see the robot will advance. As shown in
Figures 18-6.

48



YAHSEDM

49



YAHSEDM

50



YAHSEDM

2 code-Sensible_heat_light | Arduino 1.7 s

File Edit Sketch Tools Help

pode-Zensible_hoai_light
1d loopl)
val=analogh=ad{potpin)

val = 245- val

if(val € Q)

wal = 0
Serial, println(val) ; E
153 te{ledpin. val) PRM ocutput is u ta
ielay (L00) ;

4. After the code is uploaded. When we do not heat the thermistor, the LED extinguish.
When we heat the thermistor, the LED will bright, and the brightness of the LED wiill
change with the change of the heat of the thermistor. At the same time, we can open
the serial port monitor, and we can also see the change of the voltage value at both
ends of the LED, as shown in the following figure.
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12-8x8 dot matrix

The purpose of the experiment:

In this course, we will learn how to use 8x8 dot matrix. The experimental effect is to light
the LED on the 8x8 dot matrix.

Introduction of 8x8 dot matrix:

The 8x8 lattice is composed of 64 LED, and each LED is placed at the intersection of
line and line. When one line is high level(1) and a column is low level(0), the
corresponding diode will be bright. If you want to light up the first line, the ninth pin need
to high level, and (13, 3, 4, 10, 6, 11, 15, 16) these pins are low level. If you want to light
up the first column, the thirteenth pin need low level, and (9, 14, 8, 12,1, 7, 2, 5) these
pins are low level.

Pin identification as shown in the two figures below.

15 1% 14 13 12 11 10 &

0161010100 6.0

o

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

220Q) resistor *8

8x8 dot matrixLED*1

Breadboard *1

dupont line *1bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.
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8x8_dot_matrix |

Breadboard ®

0.0 P
Arduino UNO board

dupont line

Experimental code analysis:

const int rowl = 2; // Arduino Pin2 connect pin9 of the dot matrix
constint row2 = 3; // Arduino Pin3 connect pinl4 of the dot matrix
const int row3 = 4; // Arduino Pin4 connect pin8 of the dot matrix
constint row4 =5; // Arduino Pin5 connect pinl2 of the dot matrix
const int row5 = 17; // Arduino Pin17 (A3)connect pinl of the dot matrix
const int row6 = 16; // Arduino Pin16 (A2)connect pin7 of the dot matrix
const int row7 = 15; // Arduino Pin15 (Al)connect pin2 of the dot matrix
const int row8 = 14; // Arduino Pin14 (AO)connect pin5 of the dot matrix
/lthe pin to control COI

constint coll = 6; //Arduino Pin6 connect pinl13 of the dot matrix

const int col2 = 7; // Arduino Pin7 connect pin3 of the dot matrix

const int col3 = 8; //Arduino Pin8 connect pin4 of the dot matrix

const int col4 = 9; // Arduino Pin9 connect pinl10 of the dot matrix
const int col5 = 10; //Arduino Pin10 connect pin6 of the dot matrix
constint col6 = 11; //Arduino Pin1l connect pinll of the dot matrix
constint col7 = 12; // Arduino Pin12 connect pinl12 of the dot matrix
const int col8 = 13; // Arduino Pin13 connect pinl13 of the dot matrix
void setup()

{

inti=0;
for(i=2;i<18;i++)

{

pinMode(i, OUTPUT);
}

for(i=2;i<18;i++) {
digitalWrite(i, LOW);

53



YAHSEDM
}

}
void loop()
{

inti;

/lthe row # 1 and col # 1 of the LEDs turn on
digitalWrite(rowl, HIGH);
digitalWrite(row2, LOW);
digitalWrite(row3, LOW);
digitalWrite(row4, LOW);
digitalWrite(row5, LOW);
digitalWrite(row6, LOW);
digitalWrite(row7, LOW);
digitalWrite(row8, LOW);
digitalWrite(coll, LOW);
digitalWrite(col2, HIGH);
digitalWrite(col3, HIGH);
digitalWrite(col4, HIGH);
digitalWrite(col5, HIGH);
digitalWrite(col6, HIGH);
digitalWrite(col7, HIGH);
digitalWrite(col8, HIGH);
delay(1000);

/lturn off all
for(i=2;i<18;i++) {
digitalWrite(i, LOW);

}

delay(1000);

}

Experimental steps:

1.We need to open the code of this experiment: code-8x8_dot_matrix.ino, clicky” under
the menu bar to compile the code, and wait for the word "Done compiling " in the lower
right corner, as shown in the figure below.

£ code-Bes, dot matrie | Arduing 178 = e |
Fle Edit Skewch Tools Help

code-EeE_dol_madrix

ritefcoll, HIGH)
teleoltd, HIGH)
teleol?, HIGH)
21 t=(col8 HIGH)
vy (1000}
for (i=2,i418;i+) |
{1, LOW)
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2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---

selecting the port that the serial number displayed by the device manager just now, as

shown in the figure below. For example:COM6,as shown in the following figure.
o BEEEE
MER BEA) EENY) B
|l
4 i} Xinoatien
g IDE ATAJATAR SRl
%% Jungao Connectivity
v [ B
Iy EEETE
« § @O (coOM T LPT)
T Blwstooth Serial Port ([COM1S)
Y Bluetooth Seral Pont (COM1E)
W Blustooth Serial Port (COM1T)
' Blustoeth Sesial Part (COM18)
T Blustocth Serial Port (COM1D)
¥ Biuetooth Seral Port (COM20)
T Blustocth Seral Port [COM21)
" Blustesth Sarial Port (COM22)
T Hluetooth Serial Port (COMZ23)

| F USB-SERIAL CH340 (COme) |
Y WiEm (CoMI)

ol TR

i [ —
gde ;1 L] Sorial ports
| [+ ‘ COoM1
o~ Pragrammer U s
] OM6
for{ Burn Bootloader
- COMI15
\3, EOR) COM16
} com1?
1y 41000) coM18

3. After the selection is completed, you need to click “—"under the menu bar to upload
the code to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, thecode has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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2 code-8x8_dot_matrix | Arduine 1.7.8 == == =
File Edit Sketch Tools Help

code-8xd_del_rmaknix
digitalWrite (colT, HICH) X
digitalWrite(col8, HIGH)
l=lay (1000)

for (1=2;1<18;i+) {

| 3

ligitalWrite (1, LOW):

b 3

Bedulng Une oo TR

4. After the code is uploaded.We can see that the lights in the first row and first column
of the dot matrix are twinkling, as shown in the following figure.
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13- Tilt switch
The purpose of the experiment:

This lesson is ball switch experiment, it also belongs to the tilt switch just name is
different. It control the turning on or off of the circuit by the rolling contact pin of the
beads in the switch, so the LED can be switched on and off.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

220Q resistor *1

10kQ resistor *1

Tilt switch *1

Breadboard *1

Dupont line *1 bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.

—

vvvvvvvvvvvvvvvvvvvvvvvvv
-------------------------

Positive electrode L ***** *
long pin . -
........ ’ Tilt switch

‘| Negative electrode
.| chort pin

dupont line

Breadboard

Arduino UNO board

Experimental code analysis:
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int switchpin = 5;

int ledpin = 8;

int val = 0;

void setup()

{

pinMode(ledpin,OUTPUT);//Defining the led port for the output port
Serial.begin(9600);//The baud rate is 9600

}
void loop()
{

val = analogRead(switchpin);

if(val>512)//The analog voltage value of 512 is exactly 2.5V
digitalWrite(ledpin,HIGH);//If val Greater than 2.5 V

else//If val less than or equal to 2.5V
digitalWrite(ledpin,LOW);

Serial.printin(val);

}

Experimental steps:

1.We need to open the code of this experiment: code-8x8_dot_matrix.ino, clicky” under
the menu bar to compile the code, and wait for the word "Done compiling " in the lower
right corner, as shown in the figure below.

2 code Tilt_switch | Arduinc 17:8 e
F_ile Edit Sketch Tools H|_=_'-|p _

code_Tifl_swilch &

int switchpin= 5
int ledpin = §;
int val = 0;

m

| setup!()

pinMode (ledpin, OUTPUT) ; //Defining the led port feor theid
Serial. begin(9600) @ //The ud rat £

}

vold leoop ()

{ :

2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. For example:COM6,as shown in the following figure.
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o EREES

JTEHF)  EBfEA) EEV)  MEIH)
e | HE &
a |2 Xiaozhen
o g IDE ATAZATAPI 9wiE
I ¥ junge Connectivity
o O s
a T B0 (COM T LPT)
T8 Blustooth Serial Port (COM15)
|-*F Bluetooth Serial Port (COM16)
|-*F Bluetooth Serial Port (COM17)
{73 Bluetooth Serial Port (COM1E)
[-"F Bluetooth Serial Port (COM18)
7§ Bluetaoth Serial Port (COM20)
| T-?' Bluetooth Senal Port (COM21)
' Blustooth Serial Port (COM22)
‘? Blustooth Serial Port (COM23)
|7 UsB-SERIAL CH240 (cOMS) ]
- il (COMI)

oy R

L L e Al

int switchp®

int ledpin 3 an L T
int val = o4 o] 1T T v el ]| sovetporss ] ||
void setup( Prograrmmet " !l ‘
{ PRl ALl [V COMmé6 |
: ‘ ” AR R COM15
pinMode (1edpin, QUIPUT) | //Definine the le COM15E = 4
Serial. begiri(9600) 4/ THe band rate i= 58 | com7
} COM18
| Loon () COM19
COM20
{ comz1 v

Sl= s L com22
3. After the selection is completed, you need to click “—”under the menu bar to upload
thecode to the Arduino UNO board. When the word “Done uploading” appears in the

lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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@ code.Tit switch | Arduino 1.7.8 Tl e e
File Edit Sketch Tools Help

rode_Tilt_swilch

int switchpin = 8§ =

t ledpin = B,
int val =0
id setup() 2
i
pirMade (ledpin, OUTRUT) ; //Defining the led pert for the
Serial. begin(8600) he baud rate 1s
}
void loop()
{ -

4. After the code is uploaded. The LED lights up when the ball switch is in the horizontal
position, and the LED turns off when we put the ball switch in the tilt position., At the
same time, we can open the serial port monitor, we can also see the change of the
voltage value at both ends of the ball switch, as shown in the figure below.

S
i aKEaaoE
.o -
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14- Flame alarm

The purpose of the experiment:

In this lesson, we need to complete the experiment of fire alarm. The experimental
effect is: when there is no fire source approaching, the circuit is normal. When there is a
fire source approaching, the buzzer will make a sound.

Introduction of flame sensor:

The actual object is shown below. Flame sensor (Infrared receiving triode), Because
infrared is very sensitive to flame, we use a special infrared receiver tube to detect the
flame, and then convert the brightness of the flame into a level signal of high and low
change, and we need to input these signals into the MCU. Finally the MCU makes
corresponding program processing according to the change of the signals.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

220Q resistor *1

10kQ resistor *1

Tilt switch *1

Breadboard *1

Dupont line *1 bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.

OO N
e buzzer |*v o

ooooooooo
.............................

I Megative electrode [ ) Fositive electrode

4 Positive electrode
long pin

==

r’/J Arduine UNO honrd I

Negative electrode
ghort pin

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

I dupont line
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Experimental code analysis:

int flame=A5; //Defining the analog port A5
int Beep=8; //Defining the digital port 8

int val=0; //Declarations of variables

void setup()

pinMode(Beep,OUTPUT); //Defining the digital port for the output port
pinMode(flame,INPUT); //Defining the analog port for the input port
Serial.begin(9600);//The baud rate is 9600

val=analogRead(flame); //Read analog port voltage

}
void loop()
{
Serial.printin(analogRead(flame)); //The serial port sends the simulated voltage value
if((analogRead(flame)-val)>=600) //Determine whether the simulated voltage value is
greater than 600
digitalWrite(Beep,HIGH);
else
digitalWrite(Beep,LOW);
}

Experimental steps:

1.We need to open the code of this experiment: code-Tilt_switch.ino, click“\” under the
menu bar to compile the code, and wait for the word "Done compiling " in the lower right
corner, as shown in the figure below.

1% code-Fame alarm | Arduine L7.8 = =R
File Edit Sketch Tools Help

code-Flama_alaam

t flame=AS,
it Beep=H,;
twval=0; /1
void setup()
{
lod={Beep, OUTFUT; =f1ining the digital port
Mode (flame, INFUT)
Serial. begin (9600)
val=an Head(flame) ;

2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. For example:COM®6,as shown in the following figure.
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3.After the selection is completed, you need to clic under the menu bar to upload
the code to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, thecode has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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@andu-ﬁum_ul;rmiﬁnlu'nm 178 s E}-@
File Edit Sketch Tools Help

code-Flame_glarm

pinMods (Beep; OUTPUT) ; //Defining the digital *
pirMode (Flame, INFUT) ; //Defining the analos
Serial. begin(9600) ;//The baud rate is
val=aralogRead (flane) ; //Read analog port v

m

vaid leoap()

Arduing Uno on COME

4. After the code is uploaded. When there is no fire source approaching, the circuit is
normal. When there is a fire source approaching, the buzzer will make a sound to
indicate the alarm. We can also open the serial monitor to observe the change in the
value of the flame sensor, as shown in the figure below.
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15-Nixie tube
The purpose of the experiment:
In this experiment, we need to finish to display 1-9 on a single 8-segment Nixie tube.
Introduction to digital tube:

Nixie tube is a semiconductor luminescent device, its basic unit is a light-emitting diode.
It is divided into 7-segment Nixie tube and 8-segment Nixie tube. 8-segment Nixie tube
more than 7-segment Nixie tube a light-emitting diode unit (more than a decimal point),
this experiment we use the 8-segment Nixie tube. The actual object is shown below.

According to the light-emitting diode unit connection mode, it is divided
into anode Nixie tubes and cathodeNixie tubes.

Anode Nixie tubes that connects the anodes of all light-emitting diodes together to form
a common anode (COM). The common pole (COM) shall be connected to +5V when
the common anode digital tube is applied. When the cathode of a certain field of light-
emitting diode is low , the corresponding field will be light up. When the cathode of a
field is high, the field does not light up.

Cathode Nixie tubes that connects the cathodes of all light-emitting diodes together to
form a common cathode (COM). The common pole COM shall be connected to GND
when the common cathode digital tube is applied. When the anode of a certain field of
light-emitting diode is high , the corresponding field will be light up. When the anode of a
field is low, the field does not light up.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

220Q resistor *8

8-segment digital tube *1

Breadboard *1

Dupont line *1bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.
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FEr e veewlle ’ T ...
D . .- Nixie tube e
.................... - - -
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dupont line -

Breadboard
®

Arduino UNO board

Experimental code analysis:

int a=7; // Digital port 7 is connected to digital tube section a

int b=6; // Digital port 6 is connected to digital tube section b

int c=5; // Digital port 5 is connected to digital tube section ¢

int d=11; // Digital port 11 is connected to digital tube section d

int e=10; //Digital port 10 is connected to digital tube section e

int f=8; //Digital port 8 is connected to digital tube section f

int g=9; //Digital port 9 is connected to digital tube section g

int dp=4; //Digital port 4 is connected to digital tube decimal point section
void digital_1(void) //Displaying 1

{

unsigned char j;

digitalWrite(c,HIGH); //Light digital tube section c

digitalWrite(b,HIGH); //Light digital tube section b

for(j=7;j<=11;j++) //The level is pulled low of tube section 7~11(a,f,g,e,d)
digitalWrite(j,LOW);

digitalWrite(dp,LOW); //Tube decimal point section is off

}

void digital_2(void) //Displaying 1
{

unsigned char j;
digitalWrite(b,HIGH);
digitalWrite(a,HIGH);
for(j=9;j<=11;j++)
digitalWrite(j,HIGH);
digitalWrite(dp,LOW);
digitalWrite(c,LOW);
digitalWrite(f,LOW);
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}

void digital_3(void) //Displaying 3
{

unsigned char j;
digitalWrite(g,HIGH);
digitalWrite(d,HIGH);
for(j=5;j<=7:j++)
digitalWrite(j,HIGH);
digitalWrite(dp,LOW);
digitalWrite(f, LOW);
digitalWrite(e,LOW);
}

void digital_4(void) //Displaying 4
{
digitalWrite(c,HIGH);
digitalWrite(b,HIGH);
digitalWrite(f,HIGH);
digitalWrite(g,HIGH);
digitalWrite(dp,LOW);
digitalWrite(a,LOW);
digitalWrite(e,LOW);
digitalWrite(d,LOW);
}

void digital_5(void) //Displaying 5
{

unsigned char j;
for(j=7;j<=9;j++)
digitalWrite(j,HIGH);
digitalWrite(c,HIGH);
digitalWrite(d,HIGH);
digitalWrite(dp,LOW);
digitalWrite(b,LOW);
digitalWrite(e,LOW);
}

void digital_6(void) //Displaying 6
{

unsigned char j;
for(j=7;j<=11;j++)
digitalWrite(j,HIGH);
digitalWrite(c,HIGH);
digitalWrite(dp,LOW);
digitalWrite(b,LOW);

}

void digital_7(void) //Displaying 7
{

unsigned char j;

for(j=5;j<=7;j++)
digitalWrite(j,HIGH);
digitalWrite(dp,LOW);
for(j=8;j<=11;j++)
digitalWrite(j,LOW);

}

YAHSEDM
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void digital_8(void) //Displaying 8
{

unsigned char j;
for(j=5;j<=11;j++)
digitalWrite(j,HIGH);
digitalWrite(dp,LOW);

}

void digital_9(void) //Displaying 9
{

digitalWrite(a,HIGH);
digitalWrite(b,HIGH);
digitalWrite(c,HIGH);
digitalWrite(d,HIGH);
digitalWrite(e,LOW);
digitalWrite(f,HIGH);
digitalWrite(g,HIGH);
digitalWrite(dp,HIGH);

}

void setup()

inti; //Declarations of variables
for(i=4;i<=11;i++)

YAHSEDM

pinMode(i,OUTPUT); //Defining the port4-11 for the input port

}
void loop()

while(1)

{
digital_1(); //Displaying 1
delay(1000);
digital_2(); //Displaying 2
delay(1000);
digital_3(); //Displaying 3
delay(1000);
digital_4(); //Displaying 4
delay(1000);
digital_5(); /Displaying 5
delay(1000);
digital_6(); //Displaying 6
delay(1000);
digital_7(); //Displaying 7
delay(1000);
digital_8(); //Displaying 8
delay(1000);
digital_9(); //Displaying 9
delay(1000);

}

}

Experimental steps:

1.We need to open the code for this experiment: code-Tilt_switch.ino, click “N”under the

menu bar,compile the code, and wait for the words of Done compiling in the lower left
corner, as shown in the following figure.
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File Edit Sketch Tools Help

cadi-Mide_une

irnt dp=4 Dipital port
id digital_1(wvoid) //Di

2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---

selecting the port that the serial number displayed by the device manager just now, as

shown in the figure below. For example:COM6,as shown in the following figure.
o SEERE
iR EFA EEN)  EEENH)
| H | &
a oy Wjaozhen
g IDE ATA/ATAD Rl
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'S Bluetooth Serial Port (COM1E)
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T Bluetooth Serial Port (COM21)
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T
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3. After the selection is completed, you need to click “—nder the menu bar to upload
thecode to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.

2 code-Nixie_tube | Arduino 1.7.8 E@

File Edit Sketch Tools Help

code-Mixie_tube

int a=7;// Digital port 7 is mnected to digital

int b=6 Digital port & is comnected to digital tu =
int ¢=5 Digital port 5 is cornected to digital tul
int d=11; Digital port 1l is cormnectied to digital
int e=10:// Digital port 10 is commected to digital
int £=8;// Digital port 8 is cormected to digital

int g=9;/ Digital port 9 is cormected to digital
int dp=4:// Digital port 15 revected 1 ligital
roid digital 1 (void) Displaying 1 B

Arduine Uno on CORME

4. After the code is uploaded, we can see that display 1-9 on a single 8-segment digital
tube, as shown in the figure below.
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16-4-Nixie tube

The purpose of the experiment:

In this experiment, arduino was used to drive a four-digit tube with a common Yin. Is the
purpose of the experiment: the first Nixie tube display 1,the second Nixie tube

display 2 ,the third Nixie tube display 3 and fourth Nixie tube display4 with such intervals
of 0.5 seconds to display.

Introduction to digital tube:

Nixie tube is a semiconductor luminescent device, its basic unit is a light-emitting diode.
According to the number of digital tube is divided into 7-segment Nixie tube and 8-
segment Nixie tube. 8-segment Nixie tube more than 7-segment Nixie tube a light-
emitting diode unit (more than a decimal point), this experiment use the8-

segment Nixie tube.The actual object is shown below.

According to the light-emitting diode unit connection mode, it is divided
into anode Nixie tubes and cathodeNixie tubes.

Anode Nixie tubes that connects the anodes of all light-emitting diodes together to
form a common anode (COM). The common pole COM shall be connected to +5V when
the common anode digital tube is applied. When the cathode of a certain field of light-
emitting diode is low , the corresponding field will be light up. When the cathode of a
field is high, the field does not light up.

Cathode Nixie tubes that connects the cathodes of all light-emitting diodes together to
form a common cathode (COM). The common pole COM shall be connected to GND
when the common cathode digital tube is applied. When the anode of a certain field of
light-emitting diode is high , the corresponding field will be light up. When the anode of a
field is low, the field does not light up.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

220Q resistor *8

4bit 8-segment digital tube *1

Breadboard *1

dupont line *1bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.
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Breadboard

4-Nixie tube

220Q resistor

dupont line

Arduino UNO board

Experimental code analysis:

#define SEG_A 2 //Arduino Pin2--->SeglLed Pin11
#define SEG_B 3 //Arduino Pin3--->SegLed Pin7
#define SEG_C 4 //Arduino Pin4--->SegLed Pin4
#define SEG_D 5 //Arduino Pin5--->SegLed Pin2
#define SEG_E 6 //Arduino Pin6--->SeglLed Pinl
#define SEG_F 7 //Arduino Pin7--->SegLed Pin10
#define SEG_G 8 //Arduino Pin8--->SegLed Pin5
#define SEG_H 9 //Arduino Pin9--->SegLed Pin3

#define COM1 10 //Arduino Pin10--->SeglLed Pin12
#define COM2 11 //Arduino Pinl1--->SegLed Pin9
#define COM3 12 //Arduino Pin12--->SeglLed Pin8
#define COM4 13 //Arduino Pin13--->SegLed Pin6
unsigned char table[10][8] =

{

{0,0,1,1,1,1,1,1}, //0
{0,0,0,0,0,1,1,0}, /1
{0,1,0,1,1,0,1,1}, /I2
{0,1,0,0,1,1,1,1}, /I3
{0,1,1,0,0,1,1,0}, //4
{0,1,1,0,1,1,0,1}, //5
{0,1,1,1,1,1,0,1}, //6
{0,0,0,0,0,1,1,1}, /I7
{0,1,1,1,1,1,1,1}, //8
{0,1,1,0,1,1,1,1} //9
h

void setup()

pinMode(SEG_A,OUTPUT); //Defining the port for the output port
pinMode(SEG_B,OUTPUT);
pinMode(SEG_C,OUTPUT);
pinMode(SEG_D,OUTPUT);
pinMode(SEG_E,OUTPUT);
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pinMode(SEG_F,OUTPUT);
pinMode(SEG_G,OUTPUT);
pinMode(SEG_H,OUTPUT);

pinMode(COM1,0UTPUT);
pinMode(COM2,0UTPUT);
pinMode(COM3,0UTPUT);
pinMode(COM4,0UTPUT);

}

void loop()

{

Display(1,1); //Displaying 1 on the first bit of the Nixie tube
delay(500);

Display(2,2); //Displaying 2 on the second bit of the Nixie tube
delay(500);

Display(3,3); //Displaying 3 on the third bit of the Nixie tube
delay(500);

Display(4,4); //Displaying 4 on the fourth bit of the Nixie tube
delay(500);

void Display(unsigned char com,unsigned char num)
{

digitalWrite(SEG_A,LOW); //This is to get rid of the shadow
digitalWrite(SEG_B,LOW);
digitalWrite(SEG_C,LOW);
digitalWrite(SEG_D,LOW);
digitalWrite(SEG_E,LOW);
digitalWrite(SEG_F,LOW);
digitalWrite(SEG_G,LOW);
digitalWrite(SEG_H,LOW);

switch(com) /[This is to select the display location
{

case 1:

digitalWrite(COM1,LOW); //First bit of the Nixie tube
digitalWrite(COM2,HIGH);
digitalWrite(COM3,HIGH);
digitalWrite(COM4,HIGH);

break;

case 2:

digitalWrite(COM1,HIGH);

digitalWrite(COM2,LOW); //Second bit of the Nixie tube
digitalWrite(COM3,HIGH);
digitalWrite(COM4,HIGH);

break;

case 3:

digitalWrite(COM1,HIGH);
digitalWrite(COM2,HIGH);

digitalWrite(COM3,LOW); //Third bit of the Nixie tube
digitalWrite(COM4,HIGH);

break;

case 4:

digitalWrite(COM1,HIGH);
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digitalWrite(COM2,HIGH);
digitalWrite(COM3,HIGH);
digitalWrite(COM4,LOW); //Fourth bit of the Nixie tube
break;

default:break;

}
digitalWrite(SEG_A,table[num][7]);
digitalWrite(SEG_B,table[num][6]);
digitalWrite(SEG_C,table[num][5]);
digitalWrite(SEG_D,table[num][4]);
digitalWrite(SEG_E,table[num][3]);
digitalWrite(SEG_F,table[num][2]);
digitalWrite(SEG_G,table[num][1]);
digitalWrite(SEG_H,table[num][0]);
}

Experimental steps:

1.We need to open the code for this experiment: code-4-Nixie_tube.ino, click “\”under
the menu bar,compile the code, and wait for the words of Done compiling in the lower
left corner, as shown in the following figure.

B code-4-Nixie tube | Arduino 1.7.8 == R
File Edit Sketch Tools Help

code-4-Nixie_tube

} -

ligitalWrite (SEG A, table [rum] [T])
digitalWrit=(SEG B, table[rum] [6])

digitalWrite (SEG_C, table [rum] [5])
ligitalWrite (SEG_D, table [num] [4])
{igitalWrite (SEG_E, table [mm] [3])
digitalWrite (SEG_F, table [rum] [2])
ligitalWrite(SEG G, table [mum] [1])
digitalWrite (SEG_H, table[rum] [0])

2. In the menu bar of Arduino IDE, we need to select the [Tools] --- [Port] --- select
the port that the serial number displayed by the device manager just now.for
example:COM®6,as shown in the following figure.
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3. After the selection is completed, click “—”under the menu bar,and upload the code to
the Arduino UNO board, when appears to Done uploading on the lower left corner , that
means that the code has been successfully uploaded to the Arduino UNO board, as
shown in the following figure.
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Ao 178
File Edit Sketch Tools Help

code-4-Neee_tube
#tdefine SEG_A ©
#tdefine SEG_E
#tdefine SEG_C ¢
#define SEG_D
#define SEG_E
#define SEGF 7
#define SEG_G
#define SEG H

fidefine COM1 10 //Arduinc FinlO——>Segled Finl
#define COM2 11 //Arduine Pinll—Segled Pin® L

] i ¥

4. After the code is uploaded, the first Nixie tube display 1,the second Nixie tube
display 2 ,the third Nixie tube display 3 and fourth Nixie tube display4 with such intervals
of 0.5 seconds to display.
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17-74HC595
The purpose of the experiment:

74HC595 is an 8-bit serial input and parallel output displacement buffer: the parallel
output is three-state output. In this course, we use three digital I/O ports of Arduino to
control 8 LED lights by 74HC595, so that they were lit in 8-bit binary (0-256) order.

The actual object is shown below.

b 2 §

Binary order:
00000001 00000010 00000011 00000100 00000101 00000110
00000111 00001000 00001001 00001010 00001011 00001100

10000000
0B E ® ‘E VEC
oc [2] i5] QA
t.IHE;' E 1|
QE[4]  T4HC595 i3] oF
oF [5] 12l ReK
0G [£ 1] sck
Qn E Io] scLR
GND E E SOH
number of pin name of pin Description
1,2,3,4,5,6,7,15 QB,QC,QD,QE,QG,QH,QA Tri-state output pin
8 GND GND
9 SQH Serial port data
output pin
10 SCLR Shift register clear
11 SCK Data input clock
line
12 RCK Output memory
latch clock line
13 OE Output enable

14 SI Data line



16 VCC VCC

List of components required for the experiment:

Arduino UNO board *1
USB cable *1
74HC595 *1

220Q resistor *8

LED *8

Breadboard *1

Dupont line *1bunch

Material object connection diagram :

YAHSEDM

We need to connect circuit as shown in the following figure.

dupont line

Breadboard

gsign.

A groove at this end
of the 74HCS595 as a

Arduino UNO

Experimental code analysis:

T4HC595

/lconnect 74hc595 pin10:MR--->VCC; Pin13:0E--->GND

int latchPin =5; //to 595 pinl12
int clockPin = 4; //to 595 pinll
int dataPin = 2; //to 595 pinl4
void setup ()

{

pinMode(latchPin,OUTPUT); //Defining the port5 for the output port
pinMode(clockPin,OUTPUT); //Defining the port4 for the output port
pinMode(dataPin,OUTPUT); //Defining the port2 for the output port

}
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void loop()
{

for(int a=0; a<256; a++) //The meaning of this loop is to let a variable increase by 1
until it is equal to 256.

{
digitalWrite(latchPin,LOW); //Giving a low level to the port ST_CP indicates that the
chip is ready to receive data.
shiftOut(dataPin,clockPin, MSBFIRST,a);
/*
dataPin : Data output pin, each bit of data will be output sequentially. Mode of pin
needs to be set to output.
clockPin : Clock output pin. Mode of pin needs to be set to output
bitOrder : Data shift order selection bit.The type of this parameter is byte,
High-level first-entry MSBFIRST or low-level first-entry LSBFIRST Can be selected
by youself.
a:The data value to be output.
*/
digitalWrite(latchPin,HIGH); //Giving a low level to the port ST_CP
delay(1000); //Pause for 1 second to make you see the effect
}
}

Experimental steps:

/IThe following activities are performed every cycle.

1.We need to open the code for this experiment: code-74HC595.ino, click “\”under the
menu bar,compile the code, and wait for the words of Done compiling in the lower left
corner, as shown in the following figure.

2 code-74HCS95 | Arduine 1.7.8 = e
File Edit Sketch Tools Help

code-T4HCE95

nnect 74hc595 pinl0:MR VCC. Pinl3:CE
int latchPin =
int clockPin I
nt dataPin = 2: 595 pitld
bid setup ()

[
Loimigill
|

pinMode (latchPin, CUTPUT) ; Defining the rth
pinMode (clockPin, QUTPUT) : Defining the port4
pinllode (dataPin, OUTPUT) : //Defining the po

2. In the menu bar of Arduino IDE, we need to select the [Tools] --- [Port] --- select
the port that the serial number displayed by the device manager just now.for
example:COM®6,as shown in the following figure.
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« T @®0 (COM ¥ LPT)
T3 Blustooth Serial Port (COM1S)
¥ Bluetooth Seral Port (COM1E)
T Blustooth Sevial Pert (DOMI1T)
[T Blustooth Seral Port (COM18)
LT Blustocth Serial Port (COM1D)
P Biuetocth Serial Port (COM2ZD)
T Blustocth Seral Port (COM21L)
LT Bluetaoth Serial Pert (COM22)
T Blustocth Serdal Port (COM23)

| '§ USB-SERAL CH340 (COME) |
Ty EEEL (CoML)

ool TR

//connect
int latchP
int clockRlero ) e { Sorial ports
o
| int dataPi| Programmer '
v Burn Bootloader w
Ivoid setup—v e COoM15
{ COMIG
_ com17
o Ink -';--(latchPm. :)UTPUT) ‘ I ff-.‘..] cOM18
inMod= (elockPin, OUTPUT) | =fini COme
7 e L, o cOM20
pinfods(dataPin, CUTPUT) RS
) B COM22

: ' com23 i
- R
1

3. After the selection is completed, you need to click “—"under the menu bar,and upload
thecode to the Arduino UNO board, when appears to Done uploading on the lower left
corner , that means that the code has been successfully uploaded to the

Arduino UNO board, as shown in the following figure.
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"2 code-74HCS95 | Arduino 178 e s -

File Edit Sketch Tools Help

code-FA4HCE95

ontiect T4hch95 pinlO:MR /CC: Pinl3:0E GN =2
int latchPin =
int clockPFin = _
int dataPin =2; //to 595 pinld
id setup ()

|
o

—
1
1

pinMode (latehPin, OUTPUT) ; //Defining the 1
pinMode (elockPin, OUTPUT) ;: //Defining the

pinMode (dataPin, OUTPUT) ; //Defining the port

4. After the code is uploaded, We can see that 8 LEDs will be lit from 00000001 to
10000000, as shown in the following figure.(Just an example)
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18-servo control

The purpose of the experiment:

Based on Arduino UNO, a code is written to rotate the servo to the angle corresponding
to the user's input number, and the angle print is displayed on the serial monitor of the
Arduino IDE.

About the servo :

The actual object is shown below. Servo rotation angle is by adjusting the duty ratios of
PWM (pulse width modulation) signal. The standard PWM (pulse width modulation)
signal has a fixed period of 20ms (50Hz). Theoretically, pulse width distribution should
be between 1 ms to 2 ms, but in fact between pulse width can be 0.5 ms and 2.5 ms.
Pulse width and the servo rotation angle 0°~180° corresponds, as shown in the figure
below.

180 degrees
]
(o]
[#)
(slele]
(]
o
hugh high
low fow
1000us 1250us 2000us

Servo have many specifications, but all of the servo possess external three lines, with
brown, red, orange, three kinds of color to distinguish. Due to brand is different, color is
different, brown for the grounding line, red for positive line, orange for signal lines.

Note: Due to brand is different, for the same signal, different brands of servo rotation
angle will be different.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

Servo *1

Dupont line *1 bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.
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Pupont line
Arduino UNO board

Experimental code analysis:

I/UART send 1~9==>20~180 degree

int servopin=9;//Defining the port 9 for the servopin

int myangle;//Define Angle variable

int pulsewidth;//Define the pulse width variable

int val;

void servopulse(int servopin,int myangle)

[*A pulse function is defined to generate PWM values by simulation */

{
pulsewidth=(myangle*11)+500;//Convert the Angle to 500-2480 pulse width
digitalWrite(servopin,HIGH);//Giving a high level to the servo interface
delayMicroseconds(pulsewidth);//The number of microseconds of delay pulse width
digitalWrite(servopin,LOW);//Giving a low level to the servo interface
delay(20-pulsewidth/1000);//The remaining time in the delay period

}
void setup()

{
pinMode(servopin,OUTPUT);//Defining the servopin port for the output port

Serial.begin(9600);//The baud rate is 9600
Serial.printin("servo=0_seral_simple ready" ) ;

}
void loop()

val=Serial.read();//Reading the data received by the serial port
if(val>'0'&&val<='9")//Determineing whether the received data values conform to the
range

{

val=val-'0";//Convert ASCII code to a value,for exmaple : '9'-'0'=0x39-0x30=9
val=val*(180/9);//Convert Numbers into angles,for exmaple : 9* (180/9) =180
Serial.print("moving servo to );
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Serial.print(val, DEC);

Serial.printin();

for(int i=0;i<=50;i++)

//Generate the number of PWM, equivalent delay to ensure that the response Angle
can be turned

{

servopulse(servopin,val);//Generate PWM values by simulation

}

}

}

Experimental steps:

1.We need to open the code for this experiment: code-servo_control.ino, click “Y’under
the menu bar, compile the code, and wait for the words of Done compiling in the lower
left corner, as shown in the following figure.

5 code-servo, control | Arduing 178 [ ]
File Sketch Toeols Help

cods-Semed _contral
{
val=val— 0
val=val*{180/9)
erial, print{moving servo ito 7).
Serial, print{val, DEC)
Serial, printinf)

2. In the menu bar of Arduino IDE, you need to selectthe [Tools] --- [Port] ---
select the port that the serial number displayed by the device manager just now.for
example:COM6,as shown in the following figure.

=y SRR
EFF EREA BRI BESH)
o Aol 7 Bl L
a gy Mianzhen
g IDE ATA/ATAS Fonlas
& Jungo Connectivity
B ams
a "2 @®0O (COM # LPT)
T Biustooth Serial Port (COM15)
T Bluetooth Seral Port (COM1E)
¥ Bluetocth Serial Port (COMLT)
"7 Blustooth Sesial Port (COM1E)
¥ Bluetooth Serial Port [COM1G)
'S Biuetoocth Serial Port (COM20)
W Blustooth Serial Por (COM21)
" Blustocth Sesial Port [COM22)
T Blustocth Serial Port (COM23)
| 'F use-sERiAL CH2a0 (COME} |
Ty M (CoM1)
8 R
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3. After the selection is completed, you need to click “—"under the menu bar,and upload
the code to the Arduino UNO board, when appears to Done uploading on the lower left
corner , that means that the code has been successfully uploaded to the

Arduino UNO board, as shown in the following figure.

2 code-servo_control | Arduing 178 [ e =

File Edit Sketch Tools Help

GOS0 _LanaT il

|| -

val=val— 0

val=val*(180/9) L t Niun

Serial.print {"moving sexvo to )
Serial, printival, DEC)

Serial. intln{):

for(int -i=0, i<=h0Q; i++)

oy

4. You can open the serial port monitor on the top right corner of Arduino IDE, A serial
port of Arduino port will appear, and the baud rate is set to 9600 on the lower right
corner, as shown in the following figure.
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=
[ Sema
|¥] Antescrall e line ending =

5.After the code is uploaded, we open the serial port monitor of Arduino IDE, you can
see the words "servo=0_seral_simple ready" written in the program. And then input a
number between 1 ~ 9 randomly in the send box, servo will turn the corresponding
angle. Moreover, the serial port monitor will print out the corresponding angle, a
comment in the program: "UART send 1~9= >20~180 degree" as shown in the figure
below (for example only).

2 cowe e e ia| | Scome =
20 =

i | [oend

Eervo=o_seral simple ready| s |zervo=a_seral simple ready

.

| |5:r-.'ir.—z_ servo to 40 |
| |

& Aatexrrall fs lins smbing = @ ] Rateazrall e Line anding » (B30 baed
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19-1IR control

The purpose of the experiment:

In this experiment, we will make the IR remote controller communicate with the IR
receiver sensor.

About the infrared remote control :

The signal from the IR remote controller is a series of binary pulse codes. In order to
protect it from other infrared signals during wireless transmission. It is modulated on a
specific carrier frequency ,and then transmitted by infrared emission sensor. The
infrared receiving device need to filter out other waveform and receive the signal of the
specific frequency and restore it to binary pulse code, this process is called
demodulation.

The IR receiver sensor converts the optical signal emitted by the infrared emission
sensor to a weak electrical signal. These signals are restored to the original encode by
various circuits, finally outputs the signal to the control circuit.

List of components required for the experiment:
Arduino UNO board *1
USB cable *1

IR receiver sensor *1

IR remote controller *1

Breadboard *1

Dupont line *1 bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.
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Arduino UNO board

Experimental code analysis:

#include <IRremote.h>//Including infrared library
int RECV_PIN = 11; // Declarations of port

int LED1 = 2;

int LED2 = 3;

int LED3 = 4;

int LED4 = 5;

int LED5 = 6;

int LED6 = 7,

long onl = 0xO0FF6897;//Code the example to match the send
long off1 = 0x00ff30CF;

long on2 = 0XxO0FF9867;

long off2 = OxOOFF18E7;

long on3 = 0xOOFFBO4F;

long off3 = O0XOOFF7A85;

long on4 = 0xOOFF10EF,;

long off4 = 0xOOFF42BD;

long on5 = 0xO0FF38C7,

long off5 = 0XOOFF4ABS5;

long on6 = OXOOFF5AAB;

long off6 = OXOOFF52AD;

IRrecv irrecv(RECV_PIN);

decode_results results;//Declarations of struct
// Dumps out the decode_results structure.

/I Call this after IRrecv::decode()

// void * to work around compiler issue

/Ivoid dump(void *v) {

I/l decode_results *results = (decode_results *)v
void dump(decode_results *results)

{

int count = results->rawlen;

if (results->decode_type == UNKNOWN)

{

89



Serial.printin("Could not decode message");

}

else
{
if (results->decode_type == NEC)

{
Serial.print("Decoded NEC: ");

else if (results->decode_type == SONY)

{
Serial.print("Decoded SONY: "),

}

else if (results->decode_type == RC5)

{
Serial.print("Decoded RC5: ");

}

else if (results->decode_type == RC6)

{
Serial.print("Decoded RC6: ");

}

Serial.print(results->value, HEX);
Serial.print(" (");
Serial.print(results->bits, DEC);
Serial.printin(" bits)");

1

Serial.print("Raw (*);
Serial.print(count, DEC);
Serial.print("): ");

for (inti=0; i< count; i++)

{

if (1% 2)==1)

Serial.print(results->rawbuf[i*"USECPERTICK, DEC);

}

else

{

YAHSEDM

Serial.print(-(int)results->rawbuf[i*USECPERTICK, DEC);

Serial.print(" ");

}
Serial.printin(");

}
void setup()

pinMode(RECV_PIN, INPUT); //Defining the RECV port for the input port
pinMode(LED1, OUTPUT);//Defining the LED1 port for the output port
pinMode(LED2, OUTPUT);//Defining the LED2 port for the output port
pinMode(LED3, OUTPUT);//Defining the LED3 port for the output port
pinMode(LED4, OUTPUT);//Defining the LED4 port for the output port
pinMode(LED5, OUTPUT);//Defining the LED5 port for the output port
pinMode(LED6, OUTPUT);//Defining the LEDG6 port for the output port
pinMode(13, OUTPUT);//Defining the portl3 for the output port
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Serial.begin(9600); //The baud rate is 9600
irrecv.enablelRIn(); // Start the receiver

}

int on = 0;

unsigned long last = millis();

void loop()

{

if (irrecv.decode(&results)) //Calling the library function: decode

II'If it's been at least 1/4 second since the last

/Il IR received, toggle the relay

if (millis() - last > 250)
{
on =lon;
digitalWrite(13, on ? HIGH : LOW);
dump(&results);
}

if (results.value ==onl)
digitalWrite(LED1, HIGH);

if (results.value == offl)
digitalWrite(LED1, LOW);

if (results.value == on2)
digitalWrite(LED2, HIGH);

if (results.value == off2)
digitalWrite(LED2, LOW);

if (results.value == on3)
digitalWrite(LED3, HIGH);

if (results.value == off3)
digitalWrite(LED3, LOW);

if (results.value == on4)
digitalWrite(LED4, HIGH);

if (results.value == off4 )
digitalWrite(LED4, LOW);,

if (results.value ==on5)
digitalWrite(LEDS, HIGH);

if (results.value == off5)
digitalWrite(LEDS, LOW);

if (results.value == on6)
digitalWrite(LED6, HIGH);

if (results.value == off6 )
digitalWrite(LED6, LOW);

last = millis();

irrecv.resume(); // Receive the next value

}
}

Experimental steps:

1.You need to open the code for this experiment: code-IR_control.ino, click “Y’under the

menu bar, compile the code, and wait for the words of Done compiling in the lower left
corner, as shown in the following figure.
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File Edit Sketch Tools Help

[F=n(EEn ==

cada-IR_contro]
digital®rite(LED5, LOW):
if (results.value = oné )
digitalWrite(LEDS, HIGH) ;
it (results.value = offf )
ligitalWrit=(LEDS, LOW),

last = willis)

irrecy, resume{); // Receive the 1

2. In the menu bar of Arduino IDE, selectthe [Tools] --- [Port] --- select the port

YAHSEDM

that the serial number displayed by the device manager just now.for example:COM6,as

shown in the following figure.

o eewEE
ZAE AEa EEV B
dh| 1 e

4 & Xisozhen
.+ w.g IDE ATA/ATAR] ESiEs
& Jungo Connectivity
o =
o BEENE
4 TP @0 (com #LPT)
§ Bluetooth Serial Port (COMLS)
T Blustooth Serial Part (COMLE)
F Blustocth Serial Port [COMILT)
'F Bluetooth Serial Port (COMLE)
7 Blustooth Serial Port (COM1S)
¥ Bluetooth Seral Port (COM2D)
"} Bluatooth Serial Port (COM21)
¥ Bluetcoth Serial Port (COM2Z)
F Blustooth Serial Port (COM23)
| ¥ UsB-SERIAL CH340 (COMS) |

¥ BEAD (COML)
R

Archive Sketch

Fix Encoding & Reload '
! #includ Serial Monitor CurlsShiftsM  “arad llbl'@;
int RECV_ P Boad El port i
! Serial
| int LED1 | comm
L 1N< LED2 ﬁ Progtamyner .J COME
int LED3 = ot oI
il GO coMié
int LED4 = 5 S
nt LEPS = 6] coMmis
- COMIS
int LEDG =7
COM20
lns onl = OXOOFR689T; //“ude | e
lon s offl = 0x00££30CF comz2
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3. After the selection is completed, you need to click “—"under the menu bar,and upload
the code to the Arduino UNO board, when appears to Done uploading on the lower left
corner , that means that the code has been successfully uploaded to the

Arduino UNO board, as shown in the following figure.

% code-IR rontrol | Arduine 17.8 (= =[]
File Edit Sketch Tools Help

o

code-1R_cordnol

Hinclude <IRremote. h”
t RECV_PIN = 11,
t LEDI = 2
nt LEDZ =
t LED3 =
t LED4 =
t LEBS:=
t LBEDE =

N &= L2

-1 N

ng onl = OxQ0FFEEST, th ] t | H th=

E!

4. After the code is uploaded, we need to open the serial monitor of Arduino IDE, and
set the baud rate to 9600. When we press the button on the infrared remote controller,
we can see the code value of the corresponding button on the serial monitor, as shown
below ( Just for example).

“ B
R

"Deoms P e

Decoded NEC: FF30CF (32 bits)
Raw (68): ~8172 9100 -4400 600 ~550 600 -500 €00 -330
Decoded NEC: FF4ABS {32 bits)
Raw (68): 23978 G050 -4450 550 —550 600 -350 600 -300

4 datonerell 5o line ondang v (9500 hand =
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Steps to add a library file
Note:Before you compile the code, you must look at this steps.

1.We need to add IRremote file, as shown in the figure below.

-

=6 el =8 o
| code-IR control 2018778 17:15 =
I 4 [Rremaote Z018/7/13 17:56 Tt
/] 19.IR control.docx Z018/7/13 17:56 DO 1306 KB
] ReadMe.docx 2018/7/13 16:35  DOCX 3T 1,826 KB

2.You need to find the installation path of Arduino. As shown in the figure below.( just
for example)

This is my Arduino installation path.
'li-fm » $R6E (D) » Arduino IDE » Arduino » l v | b Il @ rcdvine

HiEe vy Ay ERRAR

o 1Bz EIg oy Hoh
L. drivers 2018/7/24 10:50 i
. examples 2018/7/2410:50 v
s ). hardware 2018/7/24 10:51 - ITHEE
L. jave 2018/7/2430:51 e
b b 2018/7/24 1051 =
[ 4 libraries 2018/8/9 9:52 =i
). reference 2018/7/241051 =
L teols 2018/7/24 10551 =
2| @ arduinoexe 2015/11/40:48  EEEE 2850 KE
| arduino.l45ini 2015/11/4 0:44 Configuration Se... 1KB
N Arduine 2018/F/24 10:52  Intetnet HUTHRL 1KB
@ arduine_debug.exe 015/41/8 048 HERS 389 KB
|| arduino_debug.|4.ini 2015/11/4 0:44 Canfiguration Se.. 1K8
5, libusb0.dll 01511/3 2220 mERETR 43 K8
c3 5] msvep100.dit 201511732221  mERETRE 412 KB
] msver100.dll 2015/11/3 2221  HENETR 753 KB
& evisionstxt 2015/11/3 2220  SrEaps 63 KB
| &3 uninstexe 2018/7/24 1052 RSF 394 KB

3. You need to copy this file into the libraries folder in the Ardunio installation path.

As shown in the figure below.

. A
b Lbasic courie » 10MRcontral 10 L @RIC ol » iR, » 503 + Arduino » Ardino » Arduino »
TR GRRE EEV TAM e
iR - aEEES v E= s Fi=
=5 - = =
o Lo s & R E
). code-IR_contral " ] | 1l drivers 20471148 L2
' o EE b examples 2017/118 LI
El_: 18R control.docx U BEsEnnE 0 hardware 2007/11/8 13
& ReadMe.doex } java 20171178 12
£ WPsT & b 201771148 15
fibraries 2018/7/13 1t
. L reference 20177118 1
- L tocls 2017711/8 12
B a= B arduino.exe 201571144 0
= E5 | arduino.4j.ini Z015/11/4 0
1) e BN Arduing Z017/11/8 13
o BF @uduino_dehlgm 2015114 0:
| arduing_debag.4.ini 201571144 O




5.You need to add [IRremote] to here. As shown in the figure below.

YAHSEDM

4.You need to open Arduino IDE and click [Sketch] --- [Import library] --- [Add
library] . As shown in the figure below.

Look in: |£ libraries '] E; E? '
: | Adafruit GFX S mif i Temboo
':'E | Adafruit_ 55D1306 | MPUBD30 L TFT
BiRsE. | Audio . MsTimer2 ,H USBHost

| BalanceCar | NAxesMotion L WiFi
| Bridge | PinChangelnt-master

|| Ciao L Psib

=i | Dht11 I RC522
| DS1302 ). Rest
| Esplara | Robot_Contral

. | Ethernet | Robot_Matar

HHTS I || Ethernet2 || RobotlRremote

|| Firmata M rRTC

@ ) Gsm )\ Scheduler

HEH {2edes disp
|ﬂ IRremote | Servo
[0 Kalmankiler | SpacebrewYun
|| LiquidCrystal || Stepper
<
File pame: |D: \kﬂuinn\kﬂuina\kduinu\lihrariezl Open
Filez of type: |m L — R 'l Cancel

6.After the addition is completed, the words “Library added to your libraries.” will appear

in the lower right corner of the Arduino IDE. As shown in the figure below.
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pinMade (DHT11FIN, OUTFUT) ;
Serisl. hegin(9600);

m

void Loop () {
int ehle = DHT11. read (DHT11FIM) ;
Serial. print ("Tep: ");
Serial. print ((float)DHT11. temperature, 2);
Serial. println("C");
Serial. print ("Hum: ");
Serial.print ((float)DHT11. humidity, 2);
Serial. println("%");

- R | ] FAl

WARNING: Cat * Unes rized’ in librar st iz nmot walid Setting to

" Une

ecty [ Complle  CtrlsR

ow Sketch Folder Curl+K

Robot Control
Robot IR Remote
Robat Motar
RTC
Scheduler
SO

t LED2 =

3
3 LEDI‘ — 1 Sewvo
LEDY.= 5 SoftwareSenial
SpacebrewYun

LEDB P
LEDE: = Steprer
Temboo
TET
offl = OxOOE£30CF USEHost I
IA.;‘;

onl = 0xO0FF&BYT

Wire

Adatro GFX
Adafruie S5D1306
Balancelar
8ridge

Dm1l

051302

2 e e 12Cdev
o g = 4L el '~4|l' (vt t
[ e
v A Kalmankilter

WIS TR)
libvaries
LiquidCeystal
Mirt
MPUB0ST
MsTimer2

8.After completing the above steps, you can compile and upload this code successfully .
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20-1602 display
The purpose of the experiment:
In this experiment, we use Arduino UNO to directly drive 1602 display letters.
Introduction of 1602 :

The actual object is shown below.

Main specification of 1602LCD:

Display capacity: 16 x 2 characters;

Working current: 2.0mA

Operating voltage: 5.0v

Size of character: 2.95 * 4.35 (W * H) mm.

1602 possess 16 pins:

Pin 1: VSS is ground power

Pin 2: VDD is connected to 5V positive power supply

Pin 3: VO is the LCD contrast adjustment pin, which can be adjusted by a 10K
adjustable resistor.

Pin 4: RS is the register selection pin, data register is selected at high voltage and instru
ction register is selected at low voltage.

Pin 5: R/W is the signal line for reading and writing. Reading operation is carried out at
high level and writing operation is carried out at low level.

Pin 6: E pin is the enable pin. When this pin changes from high level to low level, the LC
D module executes the command.

Pin 7 ~ Pin 14: DO ~ D7 is 8-bit two-way data line.

Pin 15: power positive pole of backlight.

Pin 16: power negative pole of backlight.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

1602 *1

Dupont line *1 bunch

Breadboard *1

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.
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Experimental code analysis:

#include <LiquidCrystal.h>

//IDeclaring the Arduino digital port connected to the 1602 LCD pin,
//8-wire or 4-wire data mode, either one

LiquidCrystal lcd(12,11,10,9,8,7,6,5,4,3,2);

//LiquidCrystal lcd(12,11,10,5,4,3,2);

inti;

void setup()

lcd.begin(16,2);  //Initialization of 1602
/[The 1602 LCD display range is defined as 2 lines and 16 columns
characters
while(1)

lcd.home(); //Moving the cursor back to the upper left corner,output from the
beginning

lcd.print("Hello World");

lcd.setCursor(0,1); //The cursor is positioned on line 1, column 0

lcd.print("Welcome to Yahboom-Arduino");

delay(500);

for(i=0;i<3;i++)

lcd.noDisplay();
delay(500);
lcd.display();
delay(500);

}

for(i=0;i<24;i++)

{
Icd.scrollDisplayLeft();
delay(500);

}

Icd.clear();
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lcd.setCursor(0,0); //Moving the cursor back to the upper left corner,output from the
beginning

lcd.print("Hi,");

Icd.setCursor(0,1); //The cursor is positioned on line 1, column 0

lcd.print("Arduino is fun");

delay(2000);

}

}

void loop()

{}/nitialization is complete and the main loop is not need to do anythings
Experimental steps:

1.We need to open the code for this experiment: code-1602_display.ino, click “v’under
the menu bar,compile the code, and wait for the words of Done compiling in the lower
left corner, as shown in the following figure.

 code-1602 display | Acduing 178 e |

Fle Edit Sketch Tools Help

code- 1607 display

led. serollDisplayleft ()

te1ay (500) ;
1
led. clear(d
led. setCursor{0; Q) :
led. print(Hi, ") Fl
led: setCurser(0, 1) : The cursor igs-g
ledinrint (*Arduing is fun") -

2. In the menu bar of Arduino IDE, you need to selectthe [Tools] --- [Port] ---
select the port that the serial number displayed by the device manager just now.for
example:COM®6,as shown in the following figure.

o ISEEEE
IR R(EA) EEN)  EEH)
e Al 7 el L
4 gy Miaozhen
4 IDE ATAATAR 2R00S
& Jungo Connectivity
o =
a "F @0 (COM H LPT)
T Bluetooth Serial Port ([COM15)
¥ Bluetaoth Seral Port (COM18)
T Bluetooth Serial Port (COMIT)
T Blustooth Serial Port (COM18)
T Blustooth Serial Port (COM1D)
Y Bluetooth Serial Port (COM20)
™F Blustooth Serial Port (COM21)
¥ Blustooth Seral Part (COM22)
T Blustooth Serial Part (COM23)
| F use-sERiAL CH3a0 [COME) |
Y EERI [CoMI)
.
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led. ¢l

lcd. :vfxfmfséxm RPN
led. print (THE, 7) '
led: setCurserd{0A)e: | LiThe ai COM1E 1

_Tod. i ':;!('rh'dn_i_gn is fun™) COM19 -
us :

3. After the selection is completed, you need to click “ "under the menu bar,and

upload the program to the Arduino UNO board, when appears to Done uploading on the
lower left corner , that means that the code has been successfully uploaded to the
Arduino UNO board, as shown in the following figure.

2 code-1602_display | Arduino 178 ==y

Fle Edit Sketch Toaols Help

cote-1602_disalsr
led s 11DisplayLeftd)
delay (500)
1
led. « O
led, setCursor(0, Q) ; Moving the eurscr b
led. print ("Hi, 7)

4.After the code is uploaded. First, the 1602 screen will display “Hello World, Welcome
to yahboom-arduino” and flash three times. Then,“Hello World,Welcome to yahboom-
arduino,” is displayed from the right to the left. Next, “Hi,Arduino is fun.” is displayed on
the 1602. Finally, itclear the screen, and continue the endless cycle.

As shown in the figure below.

100



