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1 Development Platform Introduction and
S/W Installation

The HOLTEK Touch MCU Workshop V3.5 is a third generation platform, using an intuitive
drag and drop methodology for touch switch project implementation. It fully integrates the touch
software library, compiler function, key signal monitor and parameter adjustments functions.

Characteristics

m Supports BS82xxx, BS83xxx, BS84xxx Flash series MCUs
Provides friendly and intuitive operation interface

Easy key sensitivity and parameter adjustment

Integrated compiler

Integrated touch control and peripheral library

Advanced users defined component libraries

System requirements

m PC with USB interface
m Operation system: Microsoft Windows® XP or above

System Configuration

Touch MCU Workshop V3.5 Configuration

b
e (o) A Target Board

(A— ]
Touch MCU Workshop V3.5

Touch MCU Tuning V1.5 Configuration

B |
kbt
ﬁg i @ | HIC/UART Target Board

(A— )
Touch MCU Tuning V1.5

BS-eBridge
.y
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m S/W Components

* Holtek Touch MCU Workshop: Used for MCU key setup, touch parameter setup, program
generator and compiler functions. Operates together with the e-link hardware. Version 3.5 and
later supports a download function

* Holtek Touch MCU Tuning: Used with the BS-eBridge hardware for touch key signal
monitoring, key sensitivity adjustment and touch parameter adjustment

m H/W Components
* e-Link: Used for ICP programming
* BS-eBridge: Used for data transmission
e Target board: Used for functional verification

S/W Installation
e Step 1

When starting the software installation, the following welcome dialogue will be displayed after
which ‘Next” should be selected to proceed with the installation.

-

i3 setup - Holtek Touch MCU Warkshop V3.5 N

Welcome to the Holtek Touch
MCU Workshop V3.5 Setup
Wizard

This will install Holtek Toudh MCU Workshop ¥3. 5 version 3.5.0
on your computer,

It is recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup,

Mext = ]l Cancel

Rev. 1.40 4 of 30 August 25, 2017

uonejjeIsu| \\/S pPue uoiodnpoaju| wioye|d Juswdojaaaqg



HOLTEK#

www.holtek.com

Touch MCU Workshop v3.5 User’s Guide

e Step 2

Setup the installation folder, the default folder is “C:\Program Files\Holtek MCU Development
Tools\Touch MCU Workshop”, and click “Next” to continue the installation.

-
i% Setup - Holtek Touch MCU Workshop V3.5 =

Select Destination Location
Where should Holtek Touch MCU Warkshop V3.5 be installed?

l Setup will install Holtek Touch MCU Workshop V3. 5 into the following folder,

To continue, dick Mext. If you would like to select a different folder, dick Browse.,

m Files\Holtek MCL Development Tools\Touch MCU Workshop V3. 5x

At least 103.4 MB of free disk space is required.

< Back ][ Mext = ][ Cancel
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e Step 3

Setup the start menu folder, the default folder is “Holtek MCU Development Tools\Holtek Touch
MCU Workshop”, and click “Next” to continue the installation.

a -
i3 Setup - Holtek Touch MCU qukshL
.

| Select start Menu Folder
Where should Setup place the program's shortouts?

i Setup will create the program's shortcuts in the following Start Menu folder,

N To continue, dick Mext. If you would like to select a different folder, dick Browse.,
oltek MCU Development ToolsTouch MCU Worksho Browse... J
| |
]
i
| |
< Back ]i MNext = ] [ Cancel ]
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e Step 4

To add a desktop shortcut, check “Create a desktop icon”.

-
i3 Setup - Holtek Touch MCU Workshop V3.5

Select Additional Tasks
Which additional tasks should be performed?

MCU Workshop V3. 5, then didk Next,

Additional icons:

[7] create a desktop icon

Select the additional tasks you would like Setup to perform while installing Holtek Tauch

< Back ][ Mext = ][ Cancel
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e Step 5

Confirm the settings, click “Back” to return to the the previous steps to modify if necessary, or
click “Install” to complete the installation.

' ™
i% Setup - Holtek Touch MCU Workshop V3.5 EI_Ig

Ready to Install

Setup is now ready to begin installing Haoltek Touch MCL Waorkshop V3.5 on your
computer.

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location: -
C:'Program Files\Holtek MCL Development ToolsTouch MCU Workshop V3. 5x

Start Menu folder:
Huoltek MCU Development Tools Touch MCU Workshop V3. 5x

L] 1] [ F

< Back ][ Install ][ Cancel
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e Step 6
The completion dialogue will be shown after the installation is completed. If the “Launch Holtek
Touch MCU Workshop” box is checked, the S/W will be executed after the ‘Finish’ button is
clicked.

rﬁ! Setup - Holtek Touch MCU Workshop V3.5 = | | ]1

Completing the Holtek Touch MCU
Workshop V3.5 Setup Wizard

Setup has finished installing Holtek Touch MCU Warkshop ¥3.5
on your computer, The application may be launched by
selecting the installed icons,

Click Finish to exit Setup.

| Launch Holtek Touch MCU Workshop V3.5

Rev. 1.40 9 of 30 August 25, 2017
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2 Touch MCU Workshop S/W Functions and
Operation

S/W Development Flow

ormal user:;

A
. Set keys
Set the project name, ’ Advanced users
project path and MCU option Qc:](itci:;r]nponents

Note: Tuning needs additional “Tuning” component.

Quick Start

Create a new project

1. In the Toolbar, click on the "new".

LN =3" K Ui
m Home W

ﬁgpen...

e Save
New

Project

2. Appear under the dialog box.

1

-
Mew project

Project ame [ o ]
Project Location C:\Users\HOLTEK\Documents\HTK,_Project e

MCU BS33B16A-3 -
Package | 2450P-A -
Touch Library |BS83815A _LIBV413 -

%

Rev. 1.40 10 of 30 August 25, 2017
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3. Perform the following steps to create a new project
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m In the “Project Name” location in the project window, enter a project name.

m In the “Project Location” set the project path, the default path is the same as that of the HT-IDE3000.
After the project has been created, it will generate a new subdirectory with the same project

name in the directory to store any related files.
m Choose the MCU that is to be used in the project.
m Choose the touch library version.

Add keys and components

1. Add a key
Method 1

Drag a “KEY” from the toolbox to the IC pin position labeled KEY, as shown below:

Toolbox o x
= Key

(3] KEY |
= Toning

*ﬂ‘___,ﬂ TUNING_UART_¥203

= Component I F‘B?

4] LEDmatrix 4XB8E2_¥100
#]] OUTPUT_1
4] OUTPUT_2
#]] OUTPUT 4

0 .
'§%ﬁﬁ |

#] TUNING _IIC_V101 [Pa1 |

KE¥1

KEY2

KEY3

KEY4

KEYS

Release the left mouse button and it will change to the condition shown below where the original

PBO name changes to the key function.

.

=& | ) PBo
—
PB1 | () KEY2
= |
PB2 | () KEY3
r—
Rev. 1.40 11 of 30 August 25, 2017
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Method 2

Drag a “KEY” from the toolbox into the IC block shown by the dotted box. The touch keys will be
automatically arranged in a KEY1, KEY2 ...etc order.

f , )
PBO | () KEY1 O | Pa1
nEnI ) KEY2 IPM
Pazl KEY3 IPA3
FB:’I ) KEY4 OCDSSDA () IPAD
naal () KEYS OCDSSCK () IPAz
nasl KEYS IPA?
Pasl KEY7 o lvnD
FB?I KEY8 I\ISS
PCDI ) KEYS KEY16 () IPC7
Pcwl ) KEY10 KEY15 () Ipcs
pczl O KeY1 KEY14 () lpc5
Fcal ) KEY12 KEY13 () Ipca
L J

2. Add a component

Drag a component from the toolbox into the IC block, shown by the blue box in the diagram to
complete the settings.

Key or component property setting

When dragging a key or a component from the toolbox, its property settings will be displayed in
the properties window. The following figure shows the key threshold value setting. If the properties
window is blank, this means that the key has not had any properties setup.

Piopertes o =
EE¥Y1

e 24
=
Threshold 16
Lpplyv all kew
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Change the key or component pin setup

The already setup pins, shown in red, can be directly dragged to other I/O pins which have a KEYx
label. When dragged the pin colour will change to green. If the colour turns red, then the pin setup
is complete. If the colour of the dragged pin does not change to red, then this means that the pin
could not be changed.

For example, to change the SDA pin in the Scope component to PC7, just drag the SDA directly to
PC7 pin until the colour turns red.

LR =3 ) eeo O [ a1

) KEY2

(D) Keya

) KEY4

KEYS

) KEY8

OCDSSDA

PA3

OCDSSCK

1) KEY6

| TUNING...

PA3

ocbsspA ([ |

OCDSSCK

P

BSB3B16A-3 — BS83B16A-3
() KEY? | P8 | (D KEYT
1
) KEYS Pe7 | ([) KEVa
KEYQ KEY16 ) keve PCT

) KEY10 KEY15 1) KEY10 Kevis () | Pce
) KEY1H KEY14 () | D Kev11 Kevia (D |

Step 1 Step 2 —
) KEY12 KEY13 Pcs | () KEY12 kevizs (0 | Pos |
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S/W Functional Description

Home Menu Functions

-
Q| 1 & [d = | Untitled - TouchMCUWaorkshop
Home View
8] Download - ¥ |
ﬁ—pe” _-l wnioa -\-"an i, Progress: : \%_i
Save = Power 5V -
News Build HT-IDES000 | Tuning ' | Register | Upgrade
e-Link | e-Link F/W
Project HT-IDE3000 Tuning e-Link

New: Create a new project

Open: Open an already saved project file

Save: Save the current edited project

Build: Build project

* Download: If checked, the program will be downloaded to the board after successful

compilation. The board must not be connected to an external power supply or batteries when
downloading.

* Power: The ICP programming voltage can be either 5V or 3V.

m HT-IDE3000: Advanced users can use the HT-IDE3000 to continue to develop the project. After
executing the HT-IDE3000, the Touch MCU Workshop will be switched off automatically. If the
user's computer is not installed with the HT-IDE3000, then it will be in a gray state.

m Tuning: This is used to fine tune the Touch Keys to obtain the optimal sensitivity and touch
parameter adjustments. If TUNING components are not chosen, such as TUNING IIC and
TUNING_UART, this column will be in a gray state.

m Register e-Link: Note that the e-Link must be registered before use. If registered, it will be in a
gray state.

m Upgrade the e-IsoLink F / W: This will upgrade the e-Link firmware.

View Menu Functions

-
Q| 1 & [d = | Untitled - TouchMCUWorkshop
Home View
Toolbox Project Help | Available Mode Package mode - | Available Languages English -
Properties |:| MCU Resource
Global Options Output
View MCU Pin Mode Language

m View: check the Toolbox, Global Options, Project, MCU Resource, the Output, Help to display
the corresponding window

m MCU pin Mode: change the picture to set interface

m Language: select the software display Language. There are traditional Chinese, simplified
Chinese and English to choose from

Rev. 1.40 14 of 30 August 25, 2017
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Toolbox Window

Here keys and components are provided for users to add functions.

Toolbox o X
= Key

KEY

= Toning

f.__iﬂ TONING_IIC_V101

ﬁa TUNING_TART V203

= Component

ﬁ__ii] LEDmatrix_438X2_¥100

#1] OUTPUT_L
#]] OUTEUT_2
#]] OUTEUT_4
#]] OUTEUT_S

Project Window

Project o =
o= 24| B
=)
Project Mame thprj
Project Location CAUsers\holtek\Docu...
MCL BSB3B16A-3
Touch Library Versi... B583B164_LIEV413

m Project Name: Enter the project name. Note that after a "Save" operation the project name can
not be changed later.

Project Location: Set the project path, the default path is the same as the HT-IDE3000.
MCU: Choose the MCU that is to be used.
Library Application: Choose the touch software library version.

MCU Configuration Options: For normal users, the MCU options are not required to be setup so
the default options can be used. Click the red framed block below to make changes if necessary.

Proqect o =

=1 =]

= = Coafiguation Options
Project Ma Confieuation O
Project Lot o .
TLTTT TN Tmis s 3
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Global Option Window

Global Options o x
[I'Icunml -
e 24
=

Debounce Times ms

Auto Calibration Pe... x8 (500.0m5)
High Sensitive

Maximum Key Hold... Disable
One Key Active

The global option window provides the touch key parameter for user setup. The available touch key
parameters are shown in the accompanying table.

Name Range
Debounce Times 50ms~190ms
Auto Calibration Period 62.5ms~937.5ms
High Sensitive 0=Normal Sensitive. 1=High Sensitive (check)
Maximum Key HoldTime Disable. 4 sec~60 sec
One Key Active 0=0ff; 1=0n (check)
Fast Response’ 0=0ff; 1=0n (check)
Auto Frequency Hopping' 0=0ff; 1=0n (check)
Power Save' 0=0ff; 1=0On (check)
Noise Protect’ 0=0ff; 1=0n (check)
Moving Calibration’ 0=0ff; 1=0n (check)

Note: 1. Here it is necessary to check Advance Mode.
2. Options will vary according to the library version.

3lokal Crpticns o x
Wormal W
| Hormal

Rev. 1.40 16 of 30 August 25, 2017
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Properties Window

When dragging a component, its properties can be set in the properties window or by clicking on
the added component to change its properties. If a component does not require additional settings,
then the properties window will be blank. The key properties are setup as follows:

Pioparties o =
EE¥1

o= %1
=

Threshald 16
Apply all ke

The Key trigger threshold value has a range of 8~255. Check “Apply all key” and adjust the
threshold values of the other keys.

Rev. 1.40 17 of 30 August 25, 2017
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3 Touch MCU Tuning S/W Functions and Operation

The Touch MCU Tuning functions provide users with a software interface to observe the key
signals as well as providing a platform for touch key sensitivity and parameter adjustment. The
platform allows users to observe the results immediately after adjustment. In addition to being used
via the Holtek Touch MCU Workshop, the tuning software can also be used independently.

Quick Start
Touch MCU Tuning

1. After running from within the Touch MCU Workshop the tuning software menu screen is shown
as follows:

B 1 = 7| TKWSTest - thwstune
H;_“'I Home Wiew
= Open... Upgrade firmware m Lib FAW version

ngave 1" Power 5.0V * | Firmware version: | [EACEE

Mew I
00506

Project Firmware Target board

2. After executing the tuning software, the following screenshot will be displayed. It is necessary to
select the target board and BS-eBridge transmission protocol first, which is set in the "Protocol"
section of the software with a default protocol of IIC. After this the power supply for the target
board can be setup.

-] 9 & [ = Untitled - thwstune

HFMI Home View
j ﬁgpen... Upgrade firmware m Lib FAW version | Protocol IC -

[ save e {' Power 5.0V ~ | Firmware version: | QEUENE]
MNew save to e
Project Firmware Target board

Rev. 1.40 18 of 30 August 25, 2017
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S/W Functional Description

B | ) 5 i = Untitled - thwstune

[= ][5 [

Description:
Key No.

Key pl

Scope

[KE'4 Background210)

[KE''S Background191

V] Auto scale

RN Home | View
j (5 Qpen. Upgrade firmware | [EERIAER Lib F/W version | Protocol IC °
=l save Power 5.0V = | Firmware version: | [UNEEE
New save to -
W
01 02 03 04 05 06 07 08

m

Key Na Key No

¥ upper: | 225 ¥lower: | 107 O sw €3 Rest

Style -
Tuner: KEVL R [B clobal Option L]
Nommal mode -
[ren "
5 3l
Original 139 =
Background 139
Threshold e o0'as” 0 Debounce Ti... 80mS
Signal Strength o ——— Auto Calibra... x8 (640mS)
Offset Cap o fesct High Sen...

Threshokd

Maximum K... Disable

255
One Key .

b2z

2%

152

Lira

|-180

L n

1ze

e

Indd

Les

42

1z

Lo

>

54l K2V 1 Original ~
KEY1 Background
&4 KEY2 Original
i KEV2Background
KEY3 Original
A | KEY3 Background
KEV4 Original
i KEY4Background
4| | KEYS Original
KEYS Backaround
1AMl KEYS Original
&  KEYE Background
KEY7 Original
4 | KEY7Background
A rEve orignzl
KEY8 Backaround

1. Touch Key signal observation area
2. Tuning Window

3. Global Option Window

4. Scope Window
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Touch Key Signal Observation Area

From the touch key signal observation area, whether the pin is defined as a touch key or I/O pin,
it can be observed within this area. If the pin is used as an I/O pin, then it will be grayed out as
shown below. If the pin is used as a touch key then users can click on the key to observe it in more
detail.

Key State Display

The actual detected difference is shown in the green block, the greater the difference is, the more
the green area is.

When the key is pressed, it will be displayed in red, as shown in the diagram, here KEY1 is pressed
and the key flag is setup in the program.

Rev. 1.40 20 of 30 August 25, 2017
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The displayed numbers in the key icon are described in the following diagram.

01 > KeyNo.

11— Offset Cap.
"1 Threshold

Background
Signal

Tuning Window

The Tuning Window can observe a single key signal value and adjust the key sensitivity.

Tunex o x
KEY1 »+ > Switch Key
Original 1026
Background 1036 1 1 Count (;)f the Key
Threshold 16 4706 presse
- —
Signal Strength 10 time .
Offset Cap. a Reset Rese‘i time &
- coun
)
240
-—24
208
152
178
-—1E':'
144
128
: » Single Strength
112
e
80
Adjust sensitivity 54
of Key "
8~255
32
Threshold _—1E-
0
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Global Option Window

The Global Option Window provides touch key parameters which the user can change. Users can
observe the adjusted results immediately after the setup values are changed. Refer to Page 16,
Global Option Window, for the touch key parameters.

Scope Window

The Scope can display the key values. Users can check the list on right side of the Scope window to
observe the corresponding selected key waveforms.

[#] Auto scale ¥ upper: Y lawer: () Rest

Functional Description
m Automatic Scale: If checked, the software will automatically setup the Y-axis display range,
otherwise the Y upper and lower limits will need to be setup manually.

m Start/Stop: Start or stop the Scope display.
m Reset: Clear the waveform and reset the pressed key count value and time in the tuning window.

Menu Functional Description

-] [ & | = | Untitled - thwstune

| Home View

j ,__’;ngen... Upgrade firmware BS-eBridge Lib FAW version Protocol IC <
|zl Save - 1 Power 5.0V + | Firmware version: = QULIZSE]
New Save to _

Project Firmware Target board

New: Create a new Touch MCU Workshop project

Open: Open a previously saved Touch MCU Workshop project file

Save to INC/H: Touch Key setting output saved to TKS GLOBE VARIES.INC
Upgrade firmware: Upgrade the BS-eBridge firmware.

Power: Set the BS-eBridge to provide power to the target board. There are 5V, 3.3V or external
power supply options.

m Protocol: Select the communication protocol between the target board and the BS-eBridge.
There are two kinds of interface, IIC and UART. If the "TUNING IIC" in the Touch MCU
Workshop is selected, then the IIC protocol will be used. If "TUNING UART" is selected, then
the UART protocol will be used.
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4 Component Generation

Touch MCU Workshop is an open platform, in which advanced users can create their own component
library, which can be shared with other users.

Component Library System File Maker

Users can execute the "Component Library System File Maker" in the start menu to call up this
creation function.

\. Touch MCU Workshop
|.j§ Component Library System File Maker
. Holtek Touch Key Tuning
{2 Holtek Touch MCU Workshop
& Uninstall Holtek Touch MCU Work

Rev. 1.40 23 of 30 August 25, 2017
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Maker instructions
e Step 1 — Pin setting

!‘r Component System File Maker r5—<|

Component name: | LECX4 Location: .\McuLibrary\Peripherals\ | LED¥4_ V10 ’ _ ] [ losd l

Fin sething 7 Globel Option 4 Libesay

Component Pin B K Configure

LED1 Connect to MCU I/O pin:

LED2 PB4 Ex. PAD, PEL, ...
LED3

LED4 User can change to another IO Port pin

Use IO port contral register

Output
asm
#define |LED1 PR
C

#define |LED1 _ph4

1. Specify the component name, and it will appear in the toolbox of the Touch MCU Workshop.

2. Specify the folder name for the component library path. The folder is required for proper
placement of the component system files, the related program code files and the component
help documents. Its root directory is the “McuLibrary\Peripherals” directory under the
platform installation path. As an example, if the platform installation path is “C:\Program Files\
Holtek MCU Development Tools\Touch MCU Workshop”, then the folder should be located
in “C:\Program Files\Holtek MCU Development Tools\Touch MCU Workshop\McuLibrary\
Peripherals”.

3. “Component pin setup” will setup the component pins combined with the MCU /O pins. These
settings also affect the software display. If the component does not have a corresponding pin,
then it is not necessary to implement this setup.

4. After setting the “Component pin setting”, the right side can be clicked in sequence for the
detailed settings.
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e Step 2 — Global Option

HOLTEK#
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!‘r Component System File Maker

Component name:

EDX 4

Fin sethng  Globel COption ) Libesay

Location: . \McuLibrary\Peripherals’, | LEDX4_ V10

’ Save ] [ Load l

()

Option Cd R Cutput
OUTPUT_LEVEL define 0
(Middle define)
Selection
UI Label Define value (Program)
GMD o]
WCC 1
Proparties
LEDH4

OUTPUT_LE.. GHD

|

YCC

After setting, the software screen is shown in the accompanying diagram.
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e Step 3 — Library

[ Component System File Maker

Component name: | LEDK4 Location: . \McuLibrary \Peripheralsh | LEDX4_v10 [ Save ] [ osd l

Fin setting ¥ Global Opticn 7 Libesay

X

Develop Language: -

Source Files: Misc
Mote: Below files should be put to the location of component library. Support MCU [
File Mame Add to HT-IDE3000's Project BS83B03A-3
LEDX4_W1D0.asm ‘fes BS83B124-3
LEDX4_V10.AEX Mo BSB3E16A-3
LEDX4_V10.CEX Mo BSE34B08A-3
- BS54C12A-3

Help document

Manual: | |

Circuit: | |

Mote: Document files should be put to
the location of component library.

Mate: The output middle file's name will be the same with location folder's name.

1. Select the development language: C language or assembly language. The C language compiler
can only use the V2 version at the present time.

2. Set the component used code file in the source file. If “Yes” is selected to “Add to HT-IDE3000’s
Project”, then the HT-IDE3000 will add the files to the project, as shown in the following figure.

3. If the source files’ content is blank, when “Save” is first executed, it will generate .C/.ASM, .AEX
and .CEX with the name of the component directory automatically. For example, the component
directory sets “LEDX4 V10” and the development language selects “asm”, then it will generate
“LEDX4 V10.asm”, “LEDX4 V10.AEX” and “LEDX4 V10.CEX” in the component directory.
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Project Edit

Look e | (5 LEDR4_v20 v} Q2 m
E [ LEDR4_v20.25m
My Recent
Documents
(&
Desktop
s
My Documents
by i:cumputer
- File name: LED4 20 a5m vl [ ad |
By NéTwu:urk Files of type: i-SDurce Files [* asm;®. a3;".c) vl [ Cancel I
Files in project:
EhopiTouch opticulibraryPenpheralstLEDXS V2N EDES e "
L | ¥ |Move Down

1. The MCU name which supports the component should be setup in the “Misc” area.

2. The component description files can be setup in the “Help Document” area. With regard to
documents, it is recommended that PDF files are used and that they should be placed in the
component library location.
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Component programming

m Program structure: users need to implement two subroutines named using the component names.

<component name> INITIAL: For the component initialization at power on.
e.g. LEDX4 V20 INITIAL

<component name>: Component functional program entry
e.g. LEDX4 V20

m File naming rule: The files need to be named the same as the folder.

m File structure: It is necessary to provide at least three kinds of files with extension names as
follows:

.C/.ASM: Place the main program for the component. If the development language is the C
language, then the extension name is .C. If the development language is assembly language,
then the extension name is .ASM.
AEX: Use assembly language syntax to locate the label of the external output.
e.g.
EXTERN LEDX4 V20 INITIAL:NEAR
EXTERN LEDX4 V20:NEAR
.CEX: Use C language syntax to locate the function name of the external output.
e.g.
extern void LEDX4 V20 INITIAL();
extern void LEDX4 V20();
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5 Appendix A

The BS-eBridge pin usage is as follows:

Pin I’c
1

2 SDA
3

4 SCL
5

6

7 —
8 VDD
9

10 GND
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