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1 Introduction

The NuTool - PinConfigure is used to configure GPIO multi-functions of Nuvoton NuMicro® Family.
Its features are listed below:

® Configuring by the TreeView: All the supported modules are collected and listed in the
TreeView. The user can manipulate the tree to configure GP1O multi-functions easily.

® Configuring by individual pins: Configuring GPIO multi-functions by individual pins is allowed.
The user can complete their operation more intuitively and efficiently.

® Configuring by editing the register value directly: The user can utilize this feature to inspect
the accuracy of the value.

® Generation of code or report: After configuring GPIO multi-functions, the user can generate
code or print a report. The generated code can be included into the developing projects. The
report comprises all the configuration information.

Through the application, the user can configure GPIO multi-functions of the NuMicro® Family
correctly and handily.
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2 Starting to Use the NuTool - PinConfigure

2.1 System Requirements
The following table lists system requirements for the user to run NuTool - PinConfigure.

Minimum Requirements [ Recommended Specifications

Operating System Windows®XP/Windows®7/\Windows®8(Updated Windows®7 with latest service pack
with the latest Service Packs)

Internet Explorer Internet Explorer 8 Internet Explorer 10

Input Keyboard and mouse required

Note: To have a fully usable and pleasant experience with the application, it is strongly recommended
that the version of the installed Internet Explorer (IE) be higher than 8.
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2.2 Supported Chips

To see the list of supported chips, please refer to the html file named
Supported_chips_of NuTool_PinConfigure.htm in the User Manual folder. The alternative way is
to click the Read the User Manual button on the toolbar.

2.3 Running the NuTool - PinConfigure

To run NuTool - PinConfigure, double-click the NuTool - PinConfigure .exe file. Note that the .exe
file and the related folders, such as the content folder, should stay in the same directory;
otherwise, the application will not work properly.

[ o e |
ol B < NuPi. » 1505061530 NuTool - PinConfigure_L04fi.. » Segreh 1505061530 NuToo! - PinConfi., O

Organize » Include in library = Share with = MNew folder 3 (7]

. . Mame Date modified
[ Fawvorites

PR Desktap | content 2015/5/6 T 03:28  File folder

& Dowvnloads 1 ) Instruction 2015/5/6 T 03:28  File folder

£l RecentPlaces | sys_h 2015/5/6 T4 03:28  File folder
MuTool - PinConfigure.exe I 2015/5/6 T4 03:28  Application

4 Libraries
3 Docurnents
J’- husic
=l Pictures
gﬂ Subwersion

B videos

& Homegroup

(M Computer
&, osDisk (G

4 items

Figure 2-1 NuTool - PinConfigure .exe File and Related Folders
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3 User Interface Guide

3.1 GUI Overview

The PinConfigure Window includes a variety of components. The name of each component is
described in the following figure.

Select Field of Chip Series and Part No.
MFP Registers TreeView Chip View

gﬂl..Eli—ﬂ éw\o\q‘:@u

Chip Series: [NUC400 | v/
Part No.: [NUC472VIBAE(LOFP100) ||
> | EEEEE TPy
GPA_MFPH: 0x20000900 i
GPA_MFPL : 9x©0000000 Tcompmasy avos  FRO3
GPB_MFPH: 0x00000000
GPB_MFPL : 0x00000000
GPC_MFPH: 0x00000000
GPC_MFPL : 0x00000000
GPD_MFPH: 0x00002000
GPD_MFPL : 0x00000000
GPE_MFPH: 0x00000000
GPE_MFPL : 0x00000000

GPG_MFPH: 9x00000000 YN - NUC472VISAE
GPG_MFPL : 9x20000000 N LQFP100

Supported Modules |Search

ACMPO
ACMP1
ACMP2
ADCO
ADC1
BRAKE
CANO

@--0-3 F-@-9--3-3 - &0 &

Search Field
Supported Modules-TreeView

Figure 3-1 PinConfigure Window
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3.2 Select Field of Chip Series and Part No.

The user can select the expected chip series and part No. from the upper-left select field
(referring to the following figure). If the select field and the MFP Registers TreeView are hidden,
please click the Switch Select Field and MFP-Registers TreeeView to show them.

(&8 NuTool - PinConf =

=@ @RQARX (=@ Y

Chip Series: INUCinD w
Part No.: [P S 0N~

i MFP RJNUC442JGBAE(LQFP144) R ot
- GPA NUC442JISAE(LQFP144) - ccuzed by Mouse
. apa [NUC442KGBAE(LQFP128) B i T
-{NUC442KIBAE(LQFP128) O vt o
- GPB | NUC442RGEAE(LQFPE4)
-~ GPB |NUC442RIBAE(LQFP64)
- GPC_|NUC442VGBAE(LQFP100)
. GPC |[NUC442VIBAE(LQFP100)
. cpp [NUC472HGBAE(LQFP176)
. app |NUCAT2HIBAE(LQFP176)
{NUC472JGBAE(LQFP144)
- GPE INUCAT2JI8AE(LQFP144)
- GPE_|NUC472KGBAE(LQFP128)
- GPG |NUC472KIBAE(LQFP128)
. GPG [NUC472VGBAE(LQFP100)

Supported Modules [Search .
w [ |JACMPO -
[ JACMP1
ACMP2

Figure 3-2 Selecting Part Number
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3.3 MFP Registers TreeView

The current values of MFP registers are displayed in this TreeView. Moreover, the user can edit
them directly by double-clicking on the expected one and enter a new value (referring to the
following figure). After editing, the corresponding check boxes of the supported modules -
TreeView and the chip view will be updated immediately. Some chips require two different MFP
registers to configure GPIO multi-functions, and thus the user cannot edit the values of MFP
registers by double-clicking these chips.

. ‘m'—' e

Bobdbe@@RARES ¢
Chip Series: lm’

Part No.: [NUC472VISBAE(LQFP10D) |v|
i MFP Registers I ot
- GPA_MFPH: 0x00000000 it
- GPA_MFPL : 000000000 i [ —
- GPB_MFPH: 820000000
- GPB_MFPL : 020000000
- GPC_MFPH: 0x00000000
- GPC_MFPL : 9x00000000
- GPD_MFPH: 8x00000080
- GPD_MFPL : 8x00200060
- GPE_MFPH : 8x00200060

I GPE_MFPL:0x222222000 I

GPG_MFPH: Ox80801188
- GPG_MFPL : 9x00000008

Supported Modules |Search..
7 [ IACMPO 2
ACMP1
ACMP2
[1IADCO
|ADC1
BRAKE
CANO
- ICAN1
[ICAP
CLKO
EBI
ECAPO
1 [ |ECAP1
| |[EMAC
i [ |[EPWMO . -

Figure 3-3 Editing a MFP Register
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3.4 Supported Module - TreeView

3.4.1 Usage

With the supported module - TreeView, the user can configure the peripheral pin(s). Each time a
module or its individual GPIO multi-function is checked in the check boxes, the chip view shown in
the right window will display the new state of the pin(s). Besides, the corresponding value of MFP
register will be updated at the same time. For example, the user configures ACMPO and the
results are shown as the following figure.

=B @PRQURA (D Y
Chip Series:lNUCxiDD v

Part No.: [NUC472VISAE(LQFP100) |v|

i MFP Registers o cotaana

- GPA_MFPH: 0x20000000 - il

- GPA_MFPL : 0x20000000 [ [ ———

- GPB_MFPH: 0x20000000

- GPB_MFPL : 020000000 o

- GPC_MFPH: 0x20000000

- GPC_MFPL : 0x20000000

- GPD_MFPH: 0x20000000

- GPD_MFPL : 0x20000000

- GPE_MFPH: 0x20000000

-[GPE_MFPL:0x22222200

- GPG_MFPH: 0x20001100 uro 72 A NUC472VISAE
- GPG_MFPL : 9x00000000 7 LQFP100

Supported Modules |Szarch..
& [FTACMPO -
i WACMPO_N(Pin:93) ‘

. W/ ACMPO_O(Pin:88)
¥/ ACMPO_PO(Pin:92)
¥/ACMPO_P1(Pin:91)

. W/ACMPQ_P2(Pin:90)

. W ACMPO_P3(Pin:89)

. JACMP1

. JACMP?2

. CJADCO

. JADC1

Figure 3-4 Results of Configuring ACMPO by the TreeView
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3.4.2 Conflict

When the pins have been configured to a module, the related texts in the check boxes will be
marked in red. If the user obliviously wants to configure the pins again through the TreeView, this
case is called as a conflict. A dialog box which lists the relevant pins and their configured modules
will be invoked (referring to the following figure).

To disable the configured modules, go to uncheck the check boxes in the TreeView
correspondingly.

B D@ @A QUa=EOV
Chip Series: lm o

Part No.: [NUCAT2VIBAE(LQFP100) [v]

4 MFP Registers 2
. GPA MFPH: 0x00000000 A conflict occurred *®

- GPA_MFPL: 9x00000000
- GPB_MFPH: 9x00000000

- GPB_MFPL : x20000000 The expected ADCO conflicts with another module. Would
- GPC_MFPH: 8x28000008 you like to cancel the old module and configure to the
- GPC_MFPL : 0x00000000 current one?
- ggg—m;:‘_‘:gxgggggggg Pin 88 has been asserted by ACMPO_O.
- 1@x -
- GPE_MFPH. 0xD0@G0000 Pin 89 has been asserted by ACMPO_P3.
- GPE MFPL:0%22222208 Pin 90 has been asserted by ACMPO_P2.
- GPG_MFPH: 0x00001100 Pin 91 has been asserted by ACMPO_P1.
- GPG_MFPL : 0x00000000 Pin 92 has been asserted by ACMPO_PO.
Supported Modules[Search. Pin 93 has been asserted by ACMPO_N.

& MACMPO -
WMACMPO_N(Pin:93)

WMACMPO_O(Pin:38)

WMACMPO_PO(Pin:92)
WMACMPO_P1(Pin:91)
WMACMPO_P2(Pin:90)
WMACMPO_P3(Pin:89)
& [JACMP1 ACMPO_O

|ACMP2 ACMPD_P3 N U c47 ZVI 8AE

e [CJADCO ACMPD_P2 ]
JADCO_O(Pin:86) ACMPO_P1 LQFP100
JADCO_1(Pin:87) ACMPO_PD a2
JADCO_2(Pin:83) ACMPO_N
JADCO_3(Pin:89)
JADCO_4(Pin:90)
JADCO_5(Pin:91)
JADCO_6(Pin:92)
JADCO_7(Pin:93)
JADCO_§(Pin:a7)
|JADCO_9(Pin:98)
|JADCO_10(Pin:89)
JADCO_11(Pin:100)

JADC1

|BRAKE

|CANO

|ICAN1

|CAP

-E-E-E-E
E-E-E-E-E

Figure 3-5 “Conflict Occurred” Dialog Box
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3.4.3 Multiple Selections

There are some modules whose GPIO functions have multiple selections of pins to the same
function. In this case, the related check boxes are highlighted with the steel blue color and only
allowed to be unchecked. The user is only permitted to select one of pins. For example, in the
BRAKE module, its GPIO function of BRAKEQO has two options, pin 65 and 73, but only one of
them can be occupied by BRAKEOO (referring to the following figure).

B OdEe@@RAAUAEHG V
ChipSeries:lm

Part No.: [NUC472VISAE(LQFP100) |v|

i MFP Registers [ TR p——
- GPA_MFPH: 8x00200000 =L?Kf.$}.'ﬁ;’i~..-m
GPA_M FFL: 9xB8802008 [ |corfigured by Chpizn:
- GPB_MFPH: ©x80000000
- GPB_MFPL: 9x20000000 L
- GPC_MFPH: x20000000 :
- GPC_MFPL : 9x00000000
- GPD_MFPH: Bx00000000
- GPD_MFPL : Bx00000000
- GPE_MFPH: 8x00000000
- GPE_MFPL : 8x00000000
- GPG_MFPH: 8x00001160

- GPG_MFPL : 980800888

Supported Modules |Search. .

[CIACMP1 o
[ JACMP2

[JADCO

[ JADC1

Figure 3-6 Multiple Selections of BRAKEQO
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3.4.4 Search

To find a specific module in the supported modules - TreeView, the user can input the expected
module name in the search field. After input, the matched texts in the check boxes will be marked
in bold and italics. Note that the search adopts the partial match, not exact match (referring to the
following figure). The minimum number of input characters is two.

Er AR @RAREHG Y
ChipSeries:lm

Part No.: [NUC4T2VISAE(LQFP100) |v|

i MFP Registers [ TR p——

- GPA_MFPH: 0x00000000 =Li_‘:f.12‘}_'ﬂi;’i~_.-.,,_

- GPA_MFPL : 9x20000000 [
- GPB_MFPH: 0x20000000
- GPB_MFPL : 9x20000000
- GPC_MFPH: 9x20000000 e
- GPC_MFPL : 920000000 :
- GPD_MFPH: 9x20000000

- GPD_MFPL : 020000000

- GPE_MFPH: 820000000

- GPE_MFPL : 020000000

- GPG_MFPH: 0x00001100

- GPG_MFPL : 9x20000000

oL

Supported Modules |Tno|

T

Figure 3-7 Matched Search Results
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3.5 Chip View

The chip view, which is in the right pane of the window, depicts a graphical chip involving its pins.
Each pin possesses its own information of the current pin assignment. The pins which are
highlighted with the purple color denote that they do not belong to the configurable pins. If a pin is
being configured to a GPIO multi-function, the corresponding function name will emerge in the
vicinity of the pin. Meantime, the pin will be highlighted with the green color if it is configured by
the TreeView, or with the orange color if it is configured by the individual pin.

To configure by the individual pin, follow the steps below:

1. Move the mouse cursor to the expected pin and click on the left button of the mouse.
Then the list of all the related GPIO multi-functions will emerge in the vicinity of the pin
(referring to Figure 3-8).

2. Move the mouse cursor into the list and select the expected GPIO function and click on it.
Configuring by the individual pin is accomplished. At the same time, the TreeView and the
value of the MFP register will be updated correspondingly (referring to Figure 3-9).

The difference between configuring by individual pins and TreeView is that the user can arbitrarily
configure any pin by the individual pins without considering the occurrence of a conflict.

To disable the configured pins by individual pins, move the mouse cursor to the expected pins
and left-click. Select the last row of the list which is named as Reset (referring to Figure 3-10).
Then the disable operation is completed.
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Figure 3-9 Results of Configuring ADCO_7 by the Individual Pin
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Figure 3-10 Disabling the Configured Pin
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4 Toolbar

4.1 Switch Select Field and MFP-Registers TreeView
To show the select field and the MFP Registers TreeView, click the Switch Select Field and
MFP-Registers TreeeView E button on the toolbar.

4.2 Load Configuration

The user can browse the previously saved configuration files (*.cfg) and select one of them to
restore the configured MCU chip.

To load the configuration, click the Load Configuration L button on the toolbar, select the
directory preserving the expected configuration file and click the Open button.

4.3 Save Configuration

To save the current configuration, take the following steps:

=

Browse a user-defined location and give a proper name to the configuration file (*.cfg).

1. Click the Save Configuration button on the toolbar.

3.  Click the Save button. The current configuration will be saved as a .cfg file with a given
name. The configuration file can be used to restore the configured MCU chip in the future.

4.4 Generate Code

To generate code to be included into the developing projects, click the Generate Code = button
on the toolbar. The user can determine the criteria by which the configured information is being
classified.

4.5 Print Report

To print a report, click the Print Report Y™V putton on the toolbar. After inputting the project
name and selecting the expected criteria, click on the Confirm button to print the report.
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4.6 Generate Report of Pin Description
7]

To generate report of pin description, click the Generate Report of Pin Description = button on
the toolbar.

4.7 Run NuCAD

To run NuCAD, click the Run NuCAD E button on the toolbar. NUCAD can generate the
OrCAD library file (.OLB) to facilitate the schematic design. The OrCAD requirement of the
version should be higher than or equal to 16.2. The generated schematic unit will look like the
following figure.

If the user wants to include the standard library provided by Nuvoton, please refer to the folder of
Nuvoton Cortex-M0O M4 Library in the same directory as the .exe file.

E OrCAD Capture - [NUVOTON_LIBRARY.OLS - NUCA72VIBAE] 'iuiv
[EF Fle View Tools Edit Options Window Help cadence - = x
A=~ =0 ; 4 & & & = U y E B E ' @ ;

@nu‘omﬂ) * | wuvorom_... =

Jebob L LLLLLLLLL

IR —— 5 2 v

i | K T X T SRy I O K | ey - s TR T T T ey O - TOCY  RR | R/ Y- T T - T T - Ty e R RN T T

Writing C\ORCAD\ORCAD_16 2\TOOLS\CAPTURE\LIBRARY\NUVOTON_LIBRARY INI file
Library C\ORCAD\ORCAD_16.2\TOOLS\CAPTURE\LIBRARY\NUVOTON_LIBRARY.OLB s being saved

Finished on Wed Sep 30 13:14:46 2015

0 erors detected. 0 warninas detected X!

Figure 4-1 Generated Schematic Unit by NUuCAD
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4.8 Switch Pin Description

To show pin description, click the Switch Pin Description é button on the toolbar. The whole
description will be expanded around the chip (referring to the following figure).

B2l AKEHS Y
ChipSeries:lm’

Part No.: [NUC472VISAE(LQFP100) |v|
i MFP Registers

- GPA_MFPH: ©x28000000

- GPA_MFPL : 9x280020080

- GPB_MFPH: ©x280000080

- GPB_MFPL : 9x28002080

- GPC_MFPH: 9x280080080

- GPC_MFPL : ©x@0000000

- GPD_MFPH: 9x80000000

- GPD_MFPL : 9x28000000

- GPE_MFPH: 9x280020080

- GPE_MFPL : 9x280080080

- GPG_MFPH:9x08001180 R : NUCA72VIBAE

- GPG_MFPL : 9x88800088

Supported Modules |Search..
& [ JACMPO o
it [ |ACMP1

;ACMPE

Figure 4-2 Pin Description Expanded around the Chip
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4.9 Zoom In

To adjust the chip view to a larger one, click the Zoom In Qbutton on the toolbar. Besides, the
user can do the operation by scrolling the mouse wheel up and holding the Ctrl key on the
keyboard simultaneously.

4.10 Best Fit

To adjust the chip view to fit the window, click the Best Fit C)\button on the toolbar.

411 Zoom Out

To adjust the chip view to smaller one, click the Zoom Out @)\button on the toolbar. Besides,
the user can do the operation by scrolling the mouse wheel down and holding the Ctrl key on the
keyboard simultaneously.

412 Disable all Checked Modules

To disable all checked modules, click the Disable all Checked Modules t] button on the
toolbar.
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4.13 Settings

To select Ul language, click the Settings @ button on the toolbar. There are three languages

supported in the application, including English, Simplified Chinese, and Traditional Chinese.
Besides, if the user wants to display a tooltip, please choose “Yes”.

Settings x

1. Select one of the followng languages displayed in Ul.

@ Engilsh

OSimplified Chinese
OTraditional Chinese
2. Display a tooltip.

OYes
® No

Confirm Leave

Figure 4-3 “Settings” Dialog Box

4.14 Read the User Manual

To read this user manual, click the Read the User Manual\dx button on the toolbar.
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5 Revision History

Date Revision Description
2013.10.18 1.00 Initially released.
Supported IE9.
2013.11.08 1.01 L . . .
2. Supported Simplified Chinese and Traditional Chinese.
1. Supported IE10.
2. Improved performance and GUI.
2014.01.03 1.02
3. Added the Search feature.
4. Added the Print Report feature.
Supported M451 series.
2014.01.24 1.03

2. Enhanced stability.

Supported IE11.

2014.11.28 1.04 2. Supported NUC100, NUC200, NUC505, NUC029, M051, M0518, Mini51,
Nano100, NM1500, ISD9100 and ISD9300.

Supported Mini58 and M0519.

2015.07.01 1.05 Added the Tooltip feature.

2015.11.01 1.06 1. Added the NuCAD feature.

2015.12.01 1.07 1. Added back the Generate Report of Pin Description feature.
2016.02.29 1.08 1. Supported NANO103.
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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