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Things to learn today

e Coding is one of the key skill-sets needed in the
modern tomorrow world.

® /t's not scary & difficult to get started in Coding.
Furthermore, we have proof that it is not expensive as well.

e Target: (A) Those Curious about what
Is coding & its possibilities.
(B) Experience Arduino user,
trying to play with an
alternative Hardware.
(C) This is not a comprehensive
Beginner Coding class!!!

1 -2 Hours.

‘ © 2019 Percy Chen, TomatoCube 2



Content

Happy CNY cards functions overview.

Arduino® software installation.

Microsoft® Windows driver, setup guide.

Code 1 - Blinking Light (Digital Out)

Code 2 - Blinking Light revisited (Helper APl & Binary Bit Shift)
Code 3 - Mixing LED color (NeoPixel RGB)

Code 4 - Touch inputs (Capacitive touch sensing & conditional)
Code 5 - Learn about “Variables” (Variables & C Built-in functions)
Code 6 - Making Sound (Generating sound frequency)

Code 7 - Repetitive process (Loops & subroutine)

Code 8 - Code tidying & better Music code (Using Loops)

Code 9 - Mixing it together (Combining all the previous code & techniques)

Code X - Restoring the Default demo code.
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Happy CNY Card
(Design A) overview

6 wdividually Noise maker
controllable LEDs (SP“kQY)

Power tndicator o JFP

b wss Touch Button 1

s Touch Button 2

CHINESE

New Year

Yy 2021

S YEAR OF THE 0X

USB Card edge Co(orcl«awgiwg
LED (NeoPixel)

Connector
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Happy CNY Card
(Design B) overview

Color changing
LED (NeoPixal) ™

Ou the other-side —USB Card edge

Connector

'C

ol S

o ﬁs_, 2
. 2%

{

Power tndicator * |

LED

SERREREER

o

6 mdividually = New Year

controllable LEDs 2021 O O

Touch Button 1 Touch Button 2

‘ © 2019 Percy Chen, TomatoCube
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Noise maker
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st ke Happy CNY Card
i (Design C) overview

Touch Button ”

WE. 8 individually
controllable LEDs

Power tndicator a2

LED
v Coloy chana; Touch Button 1
USB Card <dge Tone generator chip olor chanhjthj
Connect A\ LED (NeoPixel)
ohheclror e
Lo |
P ‘;gk ST 4
- Happy Chinese o y
7 New Year N ,oQ‘&( 2
; . May afl your
b wishes come trye!
d £ ?‘!’35 For more information, please visit
2 Rl »vhtt;f:'/ﬁr/“wvv.tomtotube.tonlcnyZD?l
8-bits Shift register 6
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Where can | buy one?

Shopee
Shopee (Tonat oCube*)
https://tomatocube.com/url/nevnV

Cytron>

Malaysia Largest
Digital Maker Marketplace

Cytron Mar ket pl ace

https://my.cytron.io/p-happy-cny-2021-programmable-pcb-card

‘ © 2019 Percy Chen, TomatoCube
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By, Check the components you want to install and uncheck the components
o0 you don't want to install. Click Next to continue.

Select components to install: Install Arduino software
Install USB driver

Create Start Menu shortcut
Create Desktop shortcut

Ard U i N O® [ Assodte .o fes

Space required: @ Arduino Setup: Installation Folder —

Wy,  Setup will install Arduino in the following folder. To install in a different
e S t o p Cancel | :2) folder, click Browse and select another folder. Click Install to start the
installation.

Destination Folder

First you will need to install the [: Program Files (x86)\Arduino| Browse...

X

Arduino® Desktop IDE.

fo:o) Arduino Setup: Installing —

Install the latest version of the Arduino ) Extract: c++.exe
Software (IDE) for the platform of your A

choice. {Show detois | [ ==
The software could be downloaded
from
https://ww. ar duil no. cc/ en/
Mai n/ Sof t war e
. © 2019 Percy Chen, TomatoCube 8



https://www.arduino.cc/en/Main/Software
https://www.arduino.cc/en/Main/Software

Adding additional board
support

e A fresh installation of the Arduino® IDE software
will not be compatible with the Happy CNY Card.

e Additional Arduino® integration add-ons will
need to be installed.

Sketchbook location:

Show verbose output during: compilation upload

‘ /Users /Percy/Documents /Arduino Browse
Editor language: System Default (requires restart of Arduino)
‘ Editor font size: 10
‘ Interface scale: Automatic % (requires restart of Arduino)
() Start yo u r Ard u i n O® I D E SOf‘twa re ‘ Theme Default theme (requires restart of Arduino)
L]
[

Compiler wamings: None B

Display line numbers Enable Code Folding
Verify code after upload Use external editor

e Under the File menu, select Preferences.

Use accessibility features

Additional Boards Manager URLs: https://github.com/Ameba8195/Arduino/raw/master/release/package_realte ]

[Users /Percy/Library/Arduinol5 /preferences.txt

e Choose the Settings tab. i

 Add an entry into the Additional Boards
Manager URLs.

https://raw.githubusercontent.com/TomatoCube18/ch55xduino/
ch55xduino/package tc ch55xduino mcs51 index.json

‘ © 2019 Percy Chen, TomatoCube 9



https://raw.githubusercontent.com/TomatoCube18/ch55xduino/ch55xduino/package_tc_ch55xduino_mcs51_index.json
https://raw.githubusercontent.com/TomatoCube18/ch55xduino/ch55xduino/package_tc_ch55xduino_mcs51_index.json

Adding the Board support
using Arduino’s board manager

1. Enter " Tomato

e Under the Tools menu, | .
fo filter the list of boards

expand Board: xxx &

C h O O S e B o a rd s M a n a g e r ) :-m::zub. branch of cs:;:n:: MCSS’ ' Ia++)

* Reduce the list of entries by o
typing “tomato” into the ) d
textbox. 2. Click on “lustall

e Once installation of the new
board is successful, you will
find a new board entry being
added to the list of boards.

‘ © 2019 Percy Chen, TomatoCube 10



Choosing the correct boar
target

 Under the Tools menu, expand Board: xxx & choose
TomatoCube* CH55x Boards -> CH552 Board.

q sketch_dec.'?sa Arduino 1.8.1:

Auto Format Ctrl+T

Archive Sketch

Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+I

Serial Monitor Ctrl+Shift+M
] Serial Plotter Ctrl+Shift+L

WiFi101 / WiFININA Firmware Updater

t your]
£ Bak 3o niRES Flash SoftDevice

} Board: "CH552 Board” ' Boards Manager...
USB Settings: "Default CDC" |
Upload method: "USB" |
Clock Source: "24 MHz (internal), 5V" '
Port L
Get Board Info

Programmer |

Burn Bootloader

TomatoCube* CHS55x Boards 'j @ (CHS552 Board

© 2019 Percy Chen, TomatoCube
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Happy CNY Card

Boot-up Sequence

simplify)

Board

Select Pin

*%*

Detect DTR
state @1200bps

No Magic

Sequence
Received

User

Application

‘ © 2019 Percy Chen, TomatoCube

Pull-Up
Detected
Bootloader —

No Pull-Up
Detected

DTR condition met &
Uart Port is open

12



Zen... \\‘\MAI/\/

While loading a new
program (Sketch) to the
board.

Let Arduino® IDE finish
Its task before

unplugging.

IF YOU €VEr COITUPt the bOAId'S FirmMware,
gy, YOU Can TEFET 10 the aPPENdX OF thiS doCumMent
| & ON hOW 40 TESCUE the bOard. -)

‘ © 2019 Percy Chen, TomatoCube
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Microsoft® Windows device
drivers (i) € sz

. . g4 a0
e We are using Zadig tool to setup e [T
(fix/replace) the windows drivers L ListAllDevices_J
@ v IgnofeRubs or Composite Parents

correctly.

¥ Create a Catalog File

ht t pS: // Zadl g. akeo. I 6/ Driven Sign Catalog & Install Autogenerated Certificate
UsB I Advanced Mode
. Log Verbosity
e The Happy CNY card will appear o
in two different mode. 9 devices found.
—
We acCidenalLy | e e
nmed  * Normal Operation L B e
Some OF e YA [ TomatoCube* | | —
“X'Mas 2020” . TomatoCube* (Interface 0) -] e
= USB Serial(CDC) . | — pr—
?)ﬁ] Driver  usbser {v1.0.0.0) * USB Serial (CDC) : f)re mormation
ibl sb-win32
 Boot-loader mode = e || ma
[ USB Module ]
. . . 9 devices found.
libusb-win32 / WinUSB

‘ © 2019 Percy Chen, TomatoCube 14


https://zadig.akeo.ie/

Microsoft® Windows device
drivers (il

* Boot-loader mode e —
[ USB MOdUIG] Device Options Help

IibUSb'Win32 / WinUSB (NOt [USBModule ~ | [ edit

recommended) s
Driver  WinUSB (v6.1.7600.16335) @ libusb-win32 (v1.2.6.0) bbbt
WinUSB (libusb)
USBID 4348 550

e Arduino® will kick the CH552 : e
board into Boot-loader when USB ID 4348 55E0
you try to upload a sketch. B —

{ Replace Driver

WCID -

‘ . [ 2 Zadig [
(Might need 2 tries/upload to get |-
it to work). )
|USB Module | [Cedt
Driver  WirlISB (v6.1.7600.16385) mip WinUSB (v6.1.7600.16385) | * Boee Information
e After numerous test, we found PR —— | | umstea
that the Libusb-win32 driver to st X R }' e
be far more reliable than ———

Microsoft’s WinUSB driver.

. © 2019 Percy Chen, TomatoCube 15
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Quick & dirty intro to coding

16
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Code 1 - Blinking Light

https://tomat ocube. conl

/ ur | / BQOEY

© 2019 Percy Chen, TomatoCube 17


https://tomatocube.com/url/BQOEY

LEDs control circuit in V2 board
(Shift-register)

* |n order to allow our CPU (Brain)
to control more digital output

devices (LEDs). 323 (2323

e Engineer will use either a port |
expander or a shift-register. J —

e Shift register ICs such as the
74L.S595 acts like a mini memory
cells.

e Using 3 digital pins from our CPU, —
we can control 8 individual LEDs. —

[
e Furthermore, the Shift register ‘ \ l
|Cs could be cascaded.

‘ © 2019 Percy Chen, TomatoCube
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Code 1.2 - Blinking Light &7
(Dlgltal Out - Shift Register)

Pin definition of
Shift-register Chip

Function to easily
Control the LED
Bits .




Code 1.2 - cont...

0x01 is a number
represented in the
Hexadecimal format
(We will discuss
more in a later page)

https://tomat ocube. cont
[url/ QR28J¢

‘ © 2019 Percy Chen, TomatoCube 20



https://tomatocube.com/url/QR28Jg

Steps in uploading your Arduino®
sketch to the board (1/2)

Step 1: Choosing the Right board  gtep 2: Choosing the right driver
(C|'|552 Board) USB Serial(CDC)

Q ch_dec23a | Arduino 18]
- - - -
Sketch Help K4 Zadig l&‘_'éj
Auto Format i - -
e flad Device Options Help
Archive Sketch
keteh_d Fix Encoding & Reload
o e [Xmas 2020 (interface 0) - | FEdt
Serial Monitor
] Serial Plotter Ctrl+Shift+L - - e e It
Driver  usbser (v1.0.0.0) @) USB Serial (CDC) >
) 1 WiFi101 / WiFiNINA Firmware Updater ? WinUSB (ibusb)
ur AT uUssID 1209 C550 00 libusb-win32
. s Upgrade Driver v libusbk
) Boards Manager... wem= X WinUSB (Microsoft)
USE Settings: "Default CDC
Upload method: "USB"
lock Source: "24 MHz (intemal), 5V" ) 9 devices found.
A\
GGGGGGGGGGGG
Progr
Burn

< < e Step 3: Choosing the Right port

€ sketch_junl8c | Arduino 1.0.5-r2 o[- |3
File Edit Sketch Help

Auto Format Ctrl+T
Archive Sketch

Step 5: The upload Step 4: Upload the Code (o =
will fail for the b _ »
22 sketch_junl8¢ Serial Port »  comt

first time(expected) — v coms

Burn Bootloader

An error occurred while uploading the sketch

‘ © 2019 Percy Chen, TomatoCube 21



Steps in uploading your Arduino®
sketch to the board (2/2)

Step 6: Choosing the right driver

- -
libusb-win32
7 Y
El Zadig @_]__Ji:-
Device Options Help
USB Module - [ Edit
Driver  WinUSB (v6.1.7600.16335) @  libusb-win32 (v1.2.6.0) =

b Step 7: Upload the code again

USB ID 4348 55E0 ;.».

sketch_junl8
File Edit Sketch

Hit the “Replace Driver”
Button

. © 2019 Percy Chen, TomatoCube 22



Code 2 -
Blinking Light
revisited
(Helper API &
Binary Bit

COMPUHEr Or dnything digital WOrkS
With BiNary NUMbEIS. O & 1
OUr normaL €Veryday numpers works
With DECIMAL SYS+€M 0 +0 10

<< MEANS Shif+Ng by N NUMDEN OF bits

Pi xel LED(

https://tomat ocube. confurl / QlyYO

‘ © 2019 Percy Chen, TomatoCube
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https://tomatocube.com/url/QJyYO

Code 2.2 -
Blinking Light
revisited
(Helper API &

Binary Bit

COMPUtE OF aNyHhing dgital. WOrks i xel LED
With BINArY NUMBENS. 0 & 1
OUr NOMMaL. EUeryday NUMBENS WOrks
With DECIMAL $YSHEM 0 40 10

<< MEANS Shif+Ng by N NUMDEN OF bits

-
-

https://tomat ocube. cont url / wakNB

‘ © 2019 Percy Chen, TomatoCube

24


https://tomatocube.com/url/wnkNB

Number System

e Decimal

e Decimal (base 10) system, and are very comfortable
for human to perform operations with, it is also
important for us to understand that the decimal
system is not the only system in the world.

* Binary

* A Binary number system has only two digits that are
0 and 1. Every digit (hnumber) represents with 0 and
1 in this number system. The base of binary number
system is 2, because it has only two digits.

 Hexadecimal

* A Hexadecimal number system has sixteen
alphanumeric values from 0 to 9 and Ato F. The
base of hexadecimal number system is 16, because
it has 16 alphanumeric values.

‘ © 2019 Percy Chen, TomatoCube

Decimal Number 4-bit Binary Number Hexadecimal Number

0

0000

0

1

0001

1

2

0010

2

0011

0100

0101

0110

0111

1000

1001

10

1010

11

1011

12

1100

13

1101

14

1110

E

15

1111

F

16

00010000

10(1+0)

17

00010001

11(1+1)

Continuing upwards in groups of four

25



Code 3 - Mixing LED
color (NeoPixel RGB)

And NOW WE are 90ing +0 USE
h€XadECiMal NUMbEY SySteEm.
0+0 15 Or 0~9A~F

E4Ch COLOI iS rEPresented by
8 bit$, thus it JOES £rom

ﬂ 0X00 10 OXFF

https://tomat ocube. cont url / wak Ad

‘ © 2019 Percy Chen, TomatoCube
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https://tomatocube.com/url/wnkAd

Basic
Programing
Construct (i):
Conditional

e Conditionals are found in all

forms of programming.

I f (condition) {}

else if (another condition) {}
el se {}

 They allow our program to
react to conditions and make a
choice from one or many
choices.

‘ © 2019 Percy Chen, TomatoCube
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Code 4 - Touch inputs (Capacitive
touch sensing & conditional)

https://tomat ocube. conf url / d23V6

‘ © 2019 Percy Chen, TomatoCube
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https://tomatocube.com/url/d23V6

Basic
Programing
Construct (ii):
Variable

Variables are core

fundamental to any

programming language. |
They are small chunk of s
memory within your program, \
or you can think of it like

boxes.

‘ © 2019 Percy Chen, TomatoCube
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Code 5 - Learn about “Variables”
(Variables & C Built-in functions)

powf (X, n)
MEANS X 40 +he POWEr OF N,
= rand()

RANOM NUMBET JENEra+on.

https://tomat ocube. contf url / nevE3

‘ © 2019 Percy Chen, TomatoCube



https://tomatocube.com/url/nevE3

Code 6 - Making
Sound (Generating
sound frequency)

ttps://tomat ocube. contf url /9JEn9

‘ © 2019 Perc



https://tomatocube.com/url/9JEn9

NOTE_C2

A

ABCDEFGABCDEVFGAB

» 2

e

e A

L

o v

NOTE_C5

NOTE_C4
NOTE_A4
NOTE_B4
NOTE_FS5

‘ © 2019 Percy Chen, TomatoCube

NOTE_B6

REST

!
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Basic
Programing  meweercce
Construct (iii):
Loops

* Loops are yet another programming

construct found in all forms of :
orogramming. Evaporation
e |n the world of C programming,

there are three different types of Loops at

your disposal.

e for |oop

e while | oop

e do.while | oop

* They allow our program to repeat a chunk

of tasks repetitively
‘ © 2019 Percy Chen, TomatoCube

Condensation

Transpiration

/1,7

Precipitation

33



Code 7 - Repetitive process
(Loops & subroutine)

AITays Are @ COLLECHON OF +hE

SaME 4YPE OF VariabLes.

https://tomat ocube. cont url / 8R6px



https://tomatocube.com/url/8R6px

Code 8 - Code tidying & better
Music code (Using Loops)

https://tomat ocube. cont ur | / EPXaKB

‘ © 2019 Percy Chen, TomatoCube



https://tomatocube.com/url/EPXaKB

Code 8 - cont...

‘ © 2019 Percy Chen, TomatoCube



Notes entry format

Note Name Beats
O Whole note 4 beats
Half note 2 beats
#,
o Quarter note 1 beat
‘b Eighth note 2 beat
ﬁ Sixteenth note V4 beat

E Note fromthe 5th octave,
for 1/8 duration of a whol e note.

(quaver)
!

NOTE_E5, 8

ABCDEFGABCDETFGARB)|

e.@éwb
TR

FOr dOHEd NOHE, add 0XB0 (128)
10 th€ NOES IEPrESENtaHoN.

A7 ), €9 d0Hed Croches = 4 + 128 = 132
L °1 0 doHed quaver = 8 + 128 = 136

‘ © 2019 Percy Chen, TomatoCube 37



‘ .:( Music Editor )..
Notes Duration: ® O J S J J\ 'h

Choose an octave: 4 (center) | &

Iy
<l
Making your

life easier g

Music editor for those

that would like to take

//Your Melody

u p t h e C h al I e n g e . const PROGMEM char my_melody[] = {

NOTE_ES,8, NOTE_D5,8, NOTE_FS4,4, NOTE_GS4,4, NOTE_CSS5,8,
NOTE_B4,8, NOTE_D4,4, NOTE_E4,4, NOTE_B4,8, NOTE_A4,8,
NOTE_CS4,4, NOTE_E4,4, NOTE_A4,2

e |

https://tomat ocube. cont nusi cEdi t or/

‘ © 2019 Percy Chen, TomatoCube
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Code 9 - Mixing it together (Combining
all the previous code & techniques)

https://tomat ocube. cont url / e9a8wm

‘ © 2019 Percy Chen, TomatoCube 39



https://tomatocube.com/url/e9a8wm

X Arduino File Edit Sketch Tools Help
|
ode %

Open... #0 O1.Basics
Open Recent > 02.Digital

| |
R e StO rl n Sketchbook > 03.Analog
Examples r 04.Communication
Close EW o5 control

Save S 06.Sensors
e e a u | Save As... {#8S 07.Display
Print 3BP 09.USB

D m 10.StarterKit_BasicKit
e O C O e 11.ArduinolSP

Examples for any board

* Once you are done experimenting with Q:ZZL‘" SuBHIRHE 2 <
writing your own Arduino® code. And Ethermet ;
you decides to restore the original LiquidCrystal >
demo onto the Happy CNY card. Al <

Stepper S

e The Code is hidden within the build-in s :

example COdeS. | Examples for CH552 Board

Generic_Examples
Softl2C

SPI

TomatoCube Worker
TomatoCube Worker v2

FOI V2 BOQId, PLEASE ChOOSE x:;g;ey
TOM3HOCUbE WOrker v2 -- CNYDEMOZ_\2

‘ © 2019 Percy Chen, TomatoCube
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VVVyYVYVY

CNYDemo02
Xmas ‘emo01

40



Appendix A - Rescue a
corrupted firmware

* There are various reasons why you will
need to force the board to enter boot- DEV luternal

loader mode. ROM Bootloader mode

* A) Corrupted firmware upload or
bad firmware.

* B) Your firmware repurpose the
CNY card into some fancy USB
device.

* We have a “crocodile-clip” pads to
allow our CNY cards to boot into the
on-chip ROM boot-loader.

R6
KN

New Year °

e One will need to short (connect) the 2021 ()

R

pad on the top with the one on the —

bottom surface.
‘ © 2019 Percy Chen, TomatoCube 41



Appendix A -
Crocodile Clip

Using a proper crocodile
clip will be the easiest.

‘ © 2019 Percy Chen, TomatoCube 42



Appendix A -
Paper Clip
Hack!

For the Macgyver among
US, you can create a
makeshift jumper using
normal everyday metal

paper clip.

MACGYVER IT

‘ © 2019 Percy Chen, TomatoCube
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