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1 OVERVIEW

NuTiny-SDK-Mini58 is the specific development tool for NuMicro® Mini58 series. User can use
NuTiny-SDK-Mini58 to develop and verify the application program easily.

NuTiny-SDK-Mini58 includes two portions. One is NuTiny-EVB-Mini58 and the other is Nu-Link-
Me. NuTiny-EVB-Mini58 is the evaluation board and Nu-Link-Me is its Debug Adaptor. Thus, user
does not need other additional ICE or debug equipment.

The NuMicro® Mini58 series is pin-to-pin and function compatible with the NuMicro® Mini51 series,
the 32-bit microcontroller (MCU) embedded with the ARM® Cortex®-MO core. The Mini58 series
can bridge the gap and replace the cost equivalent to traditional 8- and 16-bit microcontroller by
32-bit performance and rich functions. The Mini58 series supports a wide range of applications
from low-end, price sensitive designs to computing-intensive ones and provides advanced high-
end features in economical products.

The Mini58 series can run up to 50 MHz which is faster than 24 MHz in Mini51 series, and
operate at a wide voltage range of 2.5V ~ 5.5V and temperature range of -40°C ~ +105°C. For the
Mini58 series, the embedded program flash size upgrades from 16 Kbytes to 32 Kbytes and
SRAM upgrades from 2 Kbytes to 4 Kbytes. The Mini58 series also offers size configurable Data
Flash (shared with program flash), and 2 Kbytes flash for the ISP.

The Mini58 series has many high-performance peripheral functions, such as 22.1184 MHz
internal RC oscillator (+1% accuracy), 1/0 port with up to 30 pins, four 32-bit timers, two UARTs
with the RS485 function and IrDA function interface, one SPI interface, two 1°C interfaces, up to
three 16-bit PWM generators providing six channels, an 8-channel 10-bit ADC, Watchdog Timer,
Window Watchdog Timer, two Analog Comparators and a Brown-out Detector. All these
peripherals have been incorporated into the Mini58 series to reduce component count, board
space and system cost. Compared to the Mini51 series, the Mini58 series supports additional one
UART and one I°C interface for better and more flexible connectivity applications.

Additionally, the Mini58 series is equipped with ISP (In-System Programming) and ICP (In-Circuit
Programming) functions, which allow the user to update the program memory without removing
the chip from the actual end product. The Mini58 series also supports In-Application-Programming
(IAP) function, user switches the code executing without the chip reset after the embedded flash
updated.
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2 NUTINY-SDK-MINI58 INTRODUCTION

NuTiny-SDK-Mini58 uses the Mini58LDE as the target microcontroller. Figure 2-1 is NuTiny-SDK-
Mini58 for the Mini58 series, the left portion is called NuTiny-EVB-Mini58 and the right portion is
Debug Adaptor called Nu-Link-Me.

NuTiny-EVB-Mini58 is similar to other development boards. User can use it to develop and verify
applications to emulate the real behavior. The on-board chip covers Mini58 series features. The
NuTiny-EVB-Mini58 can be a real system controller to design user’s target systems.

Nu-Link-Me is a Debug Adaptor. The Nu-Link-Me Debug Adaptor connects your PC's USB port to
the user’s target system (via Serial Wired Debug Port) and allows user to program and debug
embedded programs on the target hardware. To use Nu-Link-Me Debug adaptor with IAR or Keil,
please refer to “Nuvoton NuMicro® IAR ICE driver user manual “or “Nuvoton NuMicro® Keil ICE
driver user manual” in detail. These two documents will be stored in the local hard disk when user
installs each driver. Nu-Link-Me also supports virtual COM port function. User can use Nu-Link-
Me as a USB to UART virtual COM port, which connects to on-board Mini58LDE UARTO.

Virtual COM Port

Extended Connector Function Switch
(JP5 -~ JP8) (SW3)
A
vcec
(J2)
iny~EVBMI
C
Reset Key ICE Controller
(sw1) USB Connector
(ICEJ2)
Power LED
1/0 LED

GND
(4

CLKO LDO Extended Connector Target Chip VCC : 3.3Vor5V
(TP1) (TP2) (JP6 ~ JP7) ICE Controller (JP8)

Figure 2-1 NuTiny-SDK-Mini58 (PCB Board)

2.1 Virtual COM Port Switch Description

The switch in Nu-Link-Me, SW3, determines that the virtual COM port function is enabled or
disabled. When user turns on all of the positions of switch, the virtual COM port function will been
enabled. By using virtual COM port function, user can access the USB device in the same way as
it would access a standard COM port to Mini58LDE UARTO. To use this function, user needs to
install “WVCOM Diriver” at first. User can get “VCOM Driver” from NuMicroDVD in folder “Software
Utilities”.

2.2 NuTiny-SDK-Mini58 Power Setting and Connector
2.21 Power Setting

® J1: USB port in Nu-Link-Me
® J2:VCC33 Voltage connecter in NuTiny-EVB-Mini58

J1USB port J2 VCC33 MCU Voltage

Select VCC33
Model 1 Connect to PC DC 3.3V output DC 3.3V
(default)
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Model 2 X X DC z-fn:;u] 53V | voltage by J2 input

2.2.2 Debug Connector
® JP4: Connector in target board (NuTiny-EVB-Mini58) for connecting with Nuvoton ICE
adaptor (Nu-Link-Me)
® JP2: Connector in ICE adaptor (Nu-Link-Me) for connecting with a target board (for
example NuTiny-EVB-Mini58)
2.2.3 ICE USB Connector
® J2: Mini USB Connector in Nu-Link-Me connected to a PC USB port
2.2.4 Extended Connector

® JP5, JP6, JP7 and JP8: Show all chip pins in NuTiny-EVB-Mini58
® TP1: Show CLKO pin in Mini58LDE
® TP2: Show LDO pin in Mini58LDE

2.2.5 Reset Button
® SWi1: Reset button in NuTiny-EVB-Mini58
2.2.6 Power Connector

® J2:3.3 VCC connector in NuTiny-EVB-Mini58
® J4: GND connector in NuTiny-EVB-Mini58

2.2.7 Virtual COM Port Function Switch

® SWa3: Switch ON/OFF to enable or disable Nu-Link-Me virtual COM port function.

Switch
Function Descriptions

Enable Nu-Link-Me virtual
Enable ON ON ON ON COM port function
. Disable Nu-Link-Me virtual
Disable OFF OFF OFF OFF COM port function
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2.3 Pin Assignment for Extended Connector

NuTiny-EVB-Mini58 provides Mini58LDE on board and the extended connector for LQFP-48 pin.
Table 2-1 is the pin assignment for Mini58LDE.

Pin Function Pin Function
01 [NC 25 | P2.5,PWMO0_CH3,UART1 TXD
02 P}f[’)ADC—CHaACMPO—PO’UARH 26 | P2.6,PWMO_CH4 ACMP1 O
03 | nRESET 27 | NC
04 | P3.0,ADC_CHB,ACMP1 N 28 | NC
05 | AVss 29 | P4.6,ICE_CLK.UART1_RXD
06 | P54 30 | P4.7,CE_DAT.UART1_TXD
07 | P3.1ADC_CH7.ACMP1_P0O 31 |NC
08 TS#?{'NTO’STADC’TMO—EXT’ACMP 32 | P0.7,SPI0_CLK,PWMO_CHO
o9 | P3:4TMO_CNT_OUT.2C0_SDAAC | 45 | by 6 Spi0_ MISO,PWMO_CH1
MP1 P2
10 | P35 TMI_CNT_OUT.I2C0_SCLAC | 54 | py5.5PI0 MOSI,PWMO CH4
MP1_P3
11 | NC 35 | P0.4.SPI0_SS,PWMO_CH5
12 | NC 3 | NC
13 | NC 37 | PO.1,UARTO nRTS,UARTO_RXD,SPI0_SS
14 | P3.6,CLKO.TM1_EXT.,ACMPO_O 38 | P0.0,UARTO nCTS,UARTO_TXD
(s | P5AXTI_OUT2C1_SCLUARTO_ | .o |yc
RXD
6 BS.O,XT1_IN,IZC1_SDA,UARTO_TX w0 |ne
17 | Ves 41 | P5.3ADC_CHO
18 | LDO CAP 42 | Voo
19 |ps55 43 | AVpp
20 | P5.2,INT1 44 | P1.0,ADC_CH1,ACMPO_P1
21 | NC 45 | P1.2,ADC_CH2,UARTO RXD,
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ACMPO_P2,PWMO0_CHO
P1.3,ADC_CH3,UARTO_TXD,ACMPO_P3,
22 P2.2,PWMO0_CHO0,12C1_SCL 46 PWMO0_CH1
P1.4,ADC_CH4,ACMPO_N,UART1_RXD,
23 P2.3,PWMO0_CH1,12C1_SDA 47 PWMO_CH4
24 P2.4,PWMO0_CH2,UART1_RXD 48 NC

Table 2-1 Pin Assignment for Mini58LDE
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2.4 NuTiny-SDK-Mini58 PCB Placement
User can refer to Figure 2-2 for the NuTiny-SDK-Mini58 PCB placements.
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Figure 2-2 NuTiny-SDK-Mini58 PCB Placement
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3 HOW TO START NUTINY -SDK-MINI58 ON THE KEIL MVISION® IDE

3.1 Downloading and Installing Keil uVision® IDE Software

Please connect to the Keil company website (http:/www.keil.com) to download the Keil uVision®
IDE and install the RVMDK.

3.2 Downloading and Installing Nuvoton Nu-Link Driver

Please connect to Nuvoton NuMicro® website (http://www.nuvoton.com/NuMicro) to download the
“NuMicro® Keil uVision® IDE driver” file. Please refer to section 6.1 for the detailed download

flow. After the Nu-Link driver is downloaded, please unzip the file and execute the “Nu-
Link_Keil Driver.exe” to install the driver.

3.3 Hardware Setup
The hardware setup is shown as Figure 3-1

Figure 3-1 NuTiny-SDK-Mini58 Hardware Setup

3.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-

SDK-Mini58 board. It can be found on Figure 3-2 list directory and downloaded from Nuvoton
NuMicro® website.

The example file can be found in the directory list shown in Figure 3-2.
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NnNUVOTOoN

Directory

o) |, « SampleCode » StdDriver » GPIO_LED » KEIL -

File Edit View Tools Help

Organize = Include in library + Share with = Burn New folder == O @
. Mini58SeriesBSP_CMSIS +3.00.000 -~
. Mini585eriesBSP_CMSIS_3.00,000 =
B oocument ﬂ
i Library

1. SampleCode

\

‘\-

X
=]
|\ Hard_Fault_Sample GPIO_LED.uvproj  Mu_Link_Driverin
i

RegBased

|| Semihost
| StdDriver
L ACMP
| ADC_Compare
1 ADC_Convert
. ADC_SequentialMode
L FMC AP
L FMC_RW
L. GPIO
l: GPIO_LED
L IAR
| KEIL
.. I2C_FAFO_EEPROM
130 Tnterrunt FEDROM

l 2 items

Figure 3-2 Example Directory
To use this example:

1. Open a project from the BSP installation folder (default as C:\Nuvoton) using the follwing
path :

\Mini58SeriesBSP_CMSIS_v3.00.000\SampleCode\StdDriver\GPIO_LED\KEIL
2. Execute “GPIO_LED.uvproj”
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acfa]: cema

Enter compile mode interface

feae Compiler

3.

LORD
4, Download the program code to Flash
5. @ Enter / Exit Debug mode
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6. Execute the program
7. The I/O LED on the NuTiny-EVB-Mini58 board will be toggled on.
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4 HOW TO START NUTINY -SDK-MINI58 ON THE IAR EMBEDDED
WORKBENCH

4.1 Downloading and Installing IAR Embedded Workbench Software

Please connect to IAR company website (http://www.iar.com) to download the IAR Embedded
Workbench and install the EWARM.

4.2 Downloading and Installing Nuvoton Nu-Link Driver
Please connect to Nuvoton NuMicro® website (http://www.nuvoton.com/NuMicro) to download the
“NuMicro® IAR EWARM Driver’ file. Please refer to section 6.2 for the detailed download flow.
After the Nu-Link driver is downloaded, please unzip the file and execute the “Nu-
Link_IAR _Driver.exe” to install the driver.

4.3 Hardware Setup
The hardware setup is shown as Figure 4-1.

Figure 4-1 NuTiny-SDK-Mini58 Hardware Setup

4.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-
SDK-Mini58 board. It can be found on Figure 4-2 list directory and downloaded from Nuvoton
NuMicro® website.

The example file can be found in the directory list shown in Figure 4-2.
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NnNUVOTOoN

Directory

N

File Edit View Tools Help

Organize v Include in library ~ Share with = Burn New folder =~ [ @
|| Mini58SeriesBSP_CMSIS v2.00000 =
. Mini585eriesBSP_CMSIS_v3,00.000 = -
.. Document 3""
L. Library
.. SampleCode :
|\ Hard_Fault_Sample GPIO_LED.ewd GPIO_LED.ewp GPIO_LED.eww

|/ RegBased
.. Semihost
1. StdDriver
L ACMP
.. ADC_Compare
. ADC_Convert
. ADC_SequentialMode
L FMC_IAP
Il FMC_RW
L GPIO
|\ GPIO_LED
L IAR
) KEIL
, 12C_FIFO_EEPROM
120 Interrunt FFRROMM
) 3 items

Figure 4-2 Example Directory
To use this example:

1. Open a project from the BSP installation folder (default as C:\Nuvoton) using the follwing
path :

\Mini58SeriesBSP_CMSIS_v3.00.000\SampleCode\StdDrive\GPIO_LED\IAR
2. Execute “GPIO_LED.eww”

July 08, 2015 Page 14 of 28 Rev 1.00



NnUvoToN Mini58
=

File Ed0 View Project Nu-lmk Tooks Window Help - :
S——— TIOR3
Worknos is x B Sy «'E

| eA0.1e0

Enter compile mode interface

nog
3. 4% Compile and make

4. ﬁ.’? Download the program code to Flash and Enter Debug mode

z
c
d
pd
<
»
)
=
=
pd
()]
(o]
c
D
m
o
<
>
z
c
>
>

July 08, 2015 Page 15 of 28 Rev 1.00



Cm—————————————————————————————

z
C
d
Z
<
%
O
D
=
<
a1
[oe}
c
%
m
v
<
>
z
c
P
—

NnUvVoTON

Mini58

ik e e it al S0 U L Ll e ———— U R
DS P S| e | L -
Sieizasr s
20 nanl} v x Cmsssenbiy L

Dabay =l int mainveds = =

| Filas = om =R Disassanmtly .

| #* Init Systes, IP clsck and malti-fim g wf :
BEFGMO_LED . m !I!_]u'.:!.t”lr:ﬂ- :n: ead af S:'::;il.::uc::.i: 1sspe §¥5 LockReg() to Iock pm Onzel Ihl-j
CICMES e Dded: Ox3
CLibeary 1 #* Configurs DAST and s=r DART Bamdrace < fer(4e0) 40680
CILsar k1| TKRT_Open {TART, 11510052 #¥delay_loop k.
£ Owtput 1= Dxlet Oud
78 pEINLE(™ LB T Oxied: Omd
k] pEinCE ™) Mini%E Topale 1D Sample E~ir Ddes: G
e DELALE [ M St ] Owlee: Owd
ki ]
(13 Fe3EE Fi.5 e cwtpot mods o/ ' Ox3oe: Onk
:: GETO_Serdsse (Fl, BITS, GFIC_MOCE_DUTFUTH Y IR
{
E10] wnilefl) |
a4 P‘}!.r- 1] BB LT
= e TG
:: { AL 1 L'J.Fr_;w:uﬂli]—.‘[
] [T
et L] Ox3E: 00
a1 Ox3fs: Oxd
B s T COFYRTOET J0EY Kirwoton Tecksology Comp. #e) Dx3fs UHE_'
s : Rl s

Mitaages Fil Ling

Buiding eonfguatinn: GFIO_LED - Dabeg

Uptatng budd hag

Conbgureton s uprto-goma

Enter Debug mode interface
*E
5. £ Execute the program
6. The I/O LED on the NuTiny-EVB-Mini58 board will be toggled on.
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5 NUTINY-EVB-MINI58 SCHEMATIC

5.1 Nu-Link-Me Schematic
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5.2 SDK Circuit Schematic
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5.3 NuTiny-SDK-MINI58 Schematic
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5.4 GPIO for 48 pin Schematic
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6 DOWNLOADING NUMICRO® RELATED FILES FROM NUVOTON WEBSITE

6.1 Downloading NuMicro® Keil pVision® IDE Driver

Step1 | Visit the Nuvoton NuMicro® website: http://www.nuvoton.com/NuMicro.
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2-1. Move to “Support”

NnuvoTonN

Search n Parametric Search

News | Events | CSR | Human Resources | Investors | Contact Us | Nuvoton Partner

-. Products (o) Applications 1 = Suppo ! i Foundry Service | 4] Buy yNuvoton = About Nuvoton
< 1 33
v & - B

Learnin
Home > Products > Microcontrollers > ARM Corte g

Product Related Information

lrl_Ioi)l_& Software : * 27: 0

ARM Cortex™-M0 MCUs

AU9110 Audio Series
M051 Base Si

NiIMicro M4 MCL

NUC472

m win: Ethernet MAC : L
D) (AU9120°] M
hanotzof oo J wucaso S
(Nanot10

2-2. Click here to enter
Tool & Software
Step2 NUC140/240 Connectivity Series
Nano100/102 Base Series

Online Training
Nano110/112 LCD Series

NUC140
Forum
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Nano130 Advanced Series Nano100 NUC130 FAQ

84K

Boiilats :gg: gg Featured Products
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Data Sheet (24) Nano 112 O miNis4FDE
Development Tool (32) 16K e © NANO130KE3BN
Online Training (14) * Deve|°p|n
Product Brief (22) p Featured Videos
Software (24 L4
@4) Industrial Low usB Automotive Audio

Technical Reference Manual (14) Control Power A A A

User Guide (51)

Featured Applications

As one of the leading Microcontroller (MCU) companies in the world, Nuvoton provides the state-
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Register | Login Language ¥
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Step3 Product Related Information
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File name Description Version Date
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Revision History MuMicro Family Devices.

i.ls Nu-Link Driver for IAR EWARM This driver is to support Nu-Link to work under
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@ User Feedback T TOP

Step5 | Download the NuMicro® Keil puVision® IDE driver.
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6.2 Downloading NuMicro® IAR EWARM Driver
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Step5 | Download the NuMicro® IAR EWARM driver.
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6.3 Downloading NuMicro® Mini58 Series BSP Software Library

Step | Visit the Nuvoton NuMicro® website: http://www.nuvoton.com/NuMicro.
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SteP | pownload the NuMicro® Mini58 Series CMSIS BSP.
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7 REVISION HISTORY

Date Revision Description

2015.07.08 1.00 1. Preliminary version.
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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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