ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



NUVOTON NUC121/125
=

ARM°® Cortex®-M0
32-bit Microcontroller

NuMicro® Family
NuTiny-SDK-NUC121
NuTiny-SDK-NUC125

User Manual

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based system
design. Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

www.nuvoton.com

Feb 15, 2017 Page 1 of 41 Rev 1.00


http://www.nuvoton.com/

NUVOTON NUC121/125
=

Table of Contents

1 OVERVIEW Lottt e st s st s s s s s e s e s s e s s e s s n e sann e saneennes 4
1.1 General DeSCriPHON .uuui i e 4
1.2 Key Features Support Table ... e e 5

2 INTRODUCTION TO NuTiny-SDK-NUCT21 ..ciiiiiiiiiiiiiiee s rnaeesnnnneeans 6
2.1 NuTiny-SDK-NUC121 (PCB BOArd) .....eiueiiuiiiiinieiiieiiieriensnnesnsessssssnnesnssnens 6
2.2 Virtual COM Port Switch DeSCHIPLON ...vviviiiii i e e 6
2.3 NuTiny-SDK-NUC121 Power Setting and Connector.........ovvviiiiiiiiiiiiiiiiinnnans 7

2.3.1 POWET SEHING 1ttt 7
P2 T2 1= o TU o ©o] o s 1= o1 (o P 7
2 T T U 1S 1 N o o =T o (o 7
2 T ¢ (] o [T [ @ o] g 0= 2 o 7
2.35 RESE BUON 1.ttt e 7
P2 TG T o 1Y G 0o o =T (o) P 7
2.3.7  Virtual COM Port Function SWItCh ........iiviiiiiiiiii e 8
2.3.8  Crystal SEIECHON 1. uvieiii it a s 8
2.4 Pin Assignment for Extended ConNeCIOr .......ovviiiiiiiiiiiii i 9
2.5 NuTiny-SDK-NUC121 PCB Placement ......ccevviiiiiiiiiiiri e e 11

3 INTRODUCTION TO NuTiny-SDK-NUGCT25 ... e 12
3.1 NuTiny-SDK-NUC125 (PCB B0Oard) ....uvvueirusiniiiieiiieiiininsnsesisssnssnesnnesnnesaes 12
3.2 Virtual COM Port Switch DeSCrPtioN ...uueieiiiiiiiiiiie i 12
3.3 NuTiny-SDK-NUC125 Power Setting and Connector........covcvviiiiiiiiniiiiiiie e 13

3.3.1 PO SBHING 1.ttt 13
3.3.2 R Lo TR 11 (<1110 o 13
3.3.83  DebUG CONNECION vttt 13
RO I S U1 7= 0o o =Y o (o 14
G TR N =4 (] o [T [ @ o] o =T 1 o 14
3.3.6 RESET BULION 1.ttt e 14
3.3.7 1T G @0 1 =T o (o 14
3.3.8  Virtual COM Port FUNCtion SWILCh ......ciiiiiii e 14
3.3.9  Crystal SeIECHON 1 uviiti i e 14
3.4 Pin Assignment for Extended ConnNector ........oviiiiiiiiiiiiiii i 15
3.5 NuTiny-SDK-NUC125 PCB Placement ......cvviiiiiiiii i eae e 17
4 HOW TO START NuTiny-SDK-NUC121/125 ON THE KEIL uVision® IDE ............. 18

Feb 15, 2017 Page 2 of 41 Rev 1.00



NUVOTON NUC121/125
=

4.1 Downloading and Installing Keil pVision® IDE SOftWare .........uveeveereerieerieeseesnenens 18
4.2 Downloading and Installing Nuvoton Nu-Link Driver ........c.oooviiiiiiiiiiin e 18
4.3 L F= L0 12 1T~ ] o 18
4.4 EXample Program......ccoiiiiiiir s e 18
5 HOW TO START NuTiny-SDK-NUC121/125 ON THE IAR EMBEDDED
WORKBEN CH . ..t i e e e e e e s e e s a e e e e e aannnnees 22
5.1 Downloading and Installing IAR Embedded Workbench Software ............ccovcvvvinnenn. 22
5.2 Downloading and Installing Nuvoton Nu-Link Driver.........cccoviiiiiiiiic e 22
5.3 HardWare SetUD .. .uuei i 22
5.4 EXample Program. ... e 22
6 ] O o | =Y N (03 P 26
6.1 NUTINY-SDK-NUGCT 2T ettt e e e e e e n e e aneaneaneanenss 26
6.1.1 NU-LINK-ME& SCHEMALIC ...t ttitetisetiii i e e e e e a s e e aneaaneaaneannes 26
6.1.2  SDK Circuit SChemMatiC...uvuviuiiriiiiiiii e 27
6.1.3  NUTiny-EVB-NUCT21 SChematiC ...uvieiiiieiiiiiiiiiiiiiesi st sasasnasasssnassnees 28
6.1.4  GPIO for 64 Pin SChEMALIC . ... e vttt et e s s s s asareanees 29
6.2 NUTINY-SDK-NUGCT 25 . et e e ae e 30
6.2.1 NU-LINK-Me SChemMatiC....uuieiieiiiiiiiiiiii e as 30
6.2.2  SDK CirCUit SChEMALIC .. vt itetititittit i a et r e a e e e ea e e aneaaneaanes 31
6.2.3  NUTINy-EVB-NUCT25 SChematiC ...uviueieiiiiitiiiiiiiiiini s et r s e e s esnasnasanennees 32
6.2.4  GPIO for 64 pin SChemMAtiC ... .vvuiiuiitiiiiiiii e 33
7 DOWNLOADING NUMICRO® RELATED FILES FROM NUVOTON WEBSITE....... 34
7.1 Downloading NuMicro® Keil pVision® IDE DIIVET .....uuueeeieeriineeeeeiiineeeeeeninaeeee 34
7.2 Downloading NuMicro® IAR EWARM DFVEF .....cuvuiirneiteiteiiieeieereesessneesnessnens 36
7.3 Downloading NuMicro® NUC121/125 Series BSP Software Library.........c...eevvnevnnens 38
8 REVISION HISTORY ..t s r et e s s e e s s ane e s sanne e s sannne s snnnees 40

Feb 15, 2017 Page 3 of 41 Rev 1.00



NUVOTON NUC121/125
=

1 OVERVIEW

NuTiny-SDK-NUC121 and NuTiny-SDK-NUC125 are the specific development tools for NuMicro®
NUC121/125 series. The NuTiny-SDK-NUC121 and NuTiny-SDK-NUC125 can be used to
develop and verify the application program easily.

NuTiny-SDK-NUC121

The NuTiny-SDK-NUC121 includes the two portions. One is NuTiny-EVB-NUC121 and the other
is Nu-Link-Me. NuTiny-EVB-NUC121 is the evaluation board and Nu-Link-Me is its Debug
Adaptor. Thus, user does not need other additional ICE or debug equipment.

NuTiny-SDK-NUC125

The NuTiny-SDK-NUC125 includes the two portions. One is NuTiny-EVB-NUC125 and the other
is Nu-Link-Me. NuTiny-EVB-NUC125 is the evaluation board and Nu-Link-Me is its Debug
Adaptor. Thus, user does not need other additional ICE or debug equipment.

Difference Between NuTiny-SDK-NUC121 and NuTiny-SDK-NUC125

The NuTiny-SDK-NUC125 has an independent power input pin Vppio. The Vppio supports GPIO
(PA.10, PA.11, PB.4 ~ PB.7, PB.12 ~ PB.14 and PD.8 ~ 11) which belongs to Vppo power
domain to work under another operating voltage from 1.8V to 5.5V. The Vppo is defaulted to
being connected with Vpp. User can remove resistor R17 and supply external power for Vppio.

1.1 General Description

The NuMicro® NUC121/125 series is a 32-bit Cortex®-MO microcontroller with USB 2.0 Full-speed
device, a 12-bit ADC and 4 sets of 6-channel BPWM. The NUC121/125 series provides the high
50 MHz operating speed, 8 Kbytes SRAM, 8 USB endpoints and 24 channels of BPWM, which
make it powerful in USB communication and data processing. The NUC121/125 series is ideal for
industrial control, consumer electronics, and communication system applications such as printers,
touch panel, gaming keyboard, gaming joystick, USB audio, PC peripherals, and alarm systems.

The NUC121/125 series runs up to 50 MHz and supports 32-bit multiplier, structure NVIC (Nested
Vector Interrupt Control), dual-channel APB and PDMA (Peripheral Direct Memory Access) with
CRC function. Besides, the NUC121/125 series is equipped with 32 Kbytes Flash memory, 8
Kbytes SRAM, and 4 Kbytes loader ROM for the ISP. It operates at a wide voltage range of 2.5V
~ 5.5V and temperature range of -40°C ~ +105°C. It is also equipped with plenty of peripheral
devices, such as 8-channel 12-bit ADC, USCI, UART, SPI, I°C, I°S, USB 2.0 FS device, and
offers low-voltage reset and Brown-out detection, PWM (Pulse-width Modulation), capture and
compare features, four sets of 32-bit timers, Watchdog Timer, and internal RC oscillator. All these
peripherals have been incorporated into the NUC121/125 series to reduce component count,
board space and system cost.

Additionally, the NUC121/125 series is equipped with ISP (In-System Programming), IAP (In-
Application-Programming) and ICP (In-Circuit Programming) functions, which allows the user to
update the program under software control through the on-chip connectivity interface, such as
SWD, UART and USB. Also all series support SPROM. Moreover, the NUC125 support Voltage
Adjustable Interface with individual I/O (1.8V-5.5V) for saving additional cost on adjusting the
interface voltage difference of peripheral components.
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1.2 Key Features Support Table
* USClI can be set to UART, I°C or SPI.

Product Line USBD | USCI | UART Ic SPI/ I’S Timer BPWM ADC
NUC121 1 1 1 2 1 4 24 12
NUC125 1 1 1 2 1 4 23 11

Table 1.2-1 Key Features Support Table

The NuMicro® NUC121/125 series is suitable for a wide range of applications such as:
USB Keyboard / Mouse

Gaming - Joystick

Industrial Automation

Home Automation

VR peripheral application

USB audio

Alarm system
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2 INTRODUCTION TO NUTINY-SDK-NUC121

NuTiny-SDK-NUC121 uses the NUC121SC2AE as the target microcontroller. Figure 2.1-1 shows
the NuTiny-SDK-NUC121 for the NUC121 series, wherein the left portion is called NuTiny-EVB-
NUC121 and the right portion is a Debug Adaptor called Nu-Link-Me.

NuTiny-EVB-NUC121

The NuTiny-EVB-NUC121 is similar to other development boards. It can be used to develop and
verify applications to emulate the real behavior. The on-board chip covers NUC121 series
features. The NuTiny-EVB-NUC121 can be a real system controller to design user’s target
systems.

Nu-Link-Me
® 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.

®  Virtual COM Port

The Nu-Link-Me also supports virtual COM port function. The Nu-Link-Me can be used as a USB
to UART virtual COM port, which connects to on-board NUC121SC2AE UARTO. Virtual COM port
function is defaulted to off. User can turn on all of the positions of switch to enable it.

2.1 NuTiny-SDK-NUC121 (PCB Board)

Voo ® 5 T :
“2Ue ol |
Reset Key ' 4
(SW1)

O € g P8 . = Y 4 -
e : \4 Sl == . T 1
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GND OOO
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Extended Connector Virtual COM Port
(JP5, JP8) Function Switch
A (SW2)

Extended Connector Target Chip ICE Controller VCC : 3.3V or 5V
(JP6, JP7) (JPR1)

Figure 2.1-1 NuTiny-SDK-NUC121 (PCB Board)

2.2 Virtual COM Port Switch Description

The switch in Nu-Link-Me, SW2, 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 NUC121SC2AE UARTO. To use this function, user needs
to install “WVCOM Diriver” at first. User can get “VCOM Driver” from NuMicroDVD in the folder
“Software Utilities”.
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2.3 NuTiny-SDK-NUC121 Power Setting and Connector

2.3.1

Power Setting

® J2:Vpp Voltage connecter in NuTiny-EVB-NUC121
® J3: USB port in NuTiny-EVB-NUC121
® J5: USB port in Nu-Link-Me

J3 USB Port J5 ICE USB Port MCU Voltage
Select 3.3V
Model 1 DC 3.3V Output X Connect to PC DC 3.3V
(default)
Model 2 Select 5V DC 5V Output X Connect to PC DC 5V
Model 3 | Select 3.3V or 5V | DC 5V Output Connect to PC Connect to PC DC 5V
Model 4* X DC 5V Output Connect to PC X DC 5V
Model 5 | Select 3.3V or5v | DC 2i5V ~ 5.5V X Connect to PC Voltage by J2
nput input
Model 6* X DC 2.5V ~ 5.5V X X Voltgge by J2
Input input
X: Unused

Note *: Need to separate NuTiny-EVB-NUC121 and Nu-Link-Me.

2.3.2 Debug Connector
® JP4: Connector in target board (NuTiny-EVB-NUC121) for connecting with Nuvoton ICE
adaptor (Nu-Link-Me)
® JP2: Connector in ICE adaptor (Nu-Link-Me) for connecting with a target board (NuTiny-
EVB-NUC121)
2.3.3 USB Connector
® J3: Micro USB Connector in NuTiny-EVB-NUC121 for application use
® J5: Micro USB Connector in Nu-Link-Me connected to a PC USB port
2.3.4 Extended Connector
® JP5, JP6, JP7 and JP8: Show all chip pins in NuTiny-EVB-NUC121
2.3.5 Reset Button
® SW1: Reset button in NuTiny-EVB-NUC121
2.3.6 Power Connector
® J2: Vpp connector in NuTiny-EVB-NUC121
® J4: GND connector in NuTiny-EVB-NUC121
Feb 15, 2017 Page 7 of 41 Rev 1.00
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2.3.7 Virtual COM Port Function Switch

® SW2: Switch ON/OFF to enable or disable Nu-Link-Me virtual COM port function.

Functon - 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

2.3.8 Crystal Selection

® X1: Used for 4 ~ 24 MHz crystal
® X2: Used for 32.768 kHz crystal

Crystal Selection

Crystal-less
X X NC NC NC NC
(default)
4 ~ 24 MHz \" X 0Q 0Q NC NC
32.768 kHz X \ NC NC 0Q 0Q
X: Unused
V: Used
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2.4 Pin Assignment for Extended Connector

The NuTiny-EVB-NUC121 provides NUC121SC2AE on board and the extended connector for
LQFP-64 pin. Table 2.4-1 is the pin assignment for NUC121SC2AE.

Pin Function Pin Function

PB.14, INTO, UARTO_nRTS, ADC_CH9,

01 | BPWM1_CHo, SPI0_SS 19 | USB_D-
02 PB.13, ADC_CH10, USCI0_CTL1 20 USB D+
03 PB.12, CLKO, ADC_CH11, USCI0O_CTLO 21 PB.0, UARTO_RXD, PWM1_CHO
PA.11,12C1_SCL, BPWMO0_CH5, TMO,
PA.10, 12C1_SDA, BPWMO0_CH4,
05 PWMO0_BRAKEO, USCIO_DAT1 23 PB.2, UARTO_nRTS, TM2_EXT, PWM1_CH2
06 PD.8, USCI0O_DATO 24 PB.3, UARTO _nCTS, TM3_EXT, PWM1_CH3
PC.5, UARTO_TXD, PWM1_CH5,
07 PD.9, PWMO_BRAKEH1 25 USCIO_DATO
PC.4, UARTO_RXD, SPI0_I2SMCLK,
08 PD.10, CLKO, BPWMO0_CH5 26 PWM1_CH4, USCIO_DAT1
09 PD.11, INT1, BPWMO_CH4 27 PC.3, SPI0O_MOSI, 12C1_SDA, PWM1_CH3,

UARTO_nRTS, USCI0_DATO

PB.4, BPWMO0_CH3, TM2_EXT, USCIO_CTLO, PC.2, SPI0O_MISO, 12C1_SCL, PWM1_CH2,

101 Usclo_DATO 28 | UARTO_nCTS, USCIO_DAT1
.4 | PB.5, BPWMO_CH2, T3, USCIO_CLK, sg | PC.1, SPIO_CLK, PWM1_CH1, UARTO_TXD,
USCI0_DAT1 USCI0_CTLO
.5 | PB.6, BPWMO_CH1, USCIO_DATO, 50 | PC.0. SPI0_SS, PWM1_CHO, TM2,
USCI0_CTL1 UARTO_RXD, USCI0_CLK
PB.7. BPWMO_CHO, USCI0_DATH,
13| Uacio omto 31 | PB.10, TM2, SPI0_I2SMCLK, PWMO0_CH5
14 | LDO_CAP 32 | PB.9, TM1, SPIO_I2SMCLK, PWMO0_CH4
PE.2, INT1, TMO_EXT, 12C0_SCL.
151 Voo 33 | ysclo_cTL1
16 | Ves 34 | PC.13, PWMO_GCH3, CLKO, INTO, 12C0_SDA
PC.12, PWMO0_CH2, SPI0_I2SMCLK, GLKO,
17| USB_VBUS 35 | |NTO, 12c0_SCL, USCI0_CTL1
1 | use vbDas caP s | PC-11, SPIO_MOSI, PWMO_CH1, TM1,

12C0_SDA, USCIO_DATO
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PC.10, SPI0_MISO, PWMO_CHO,

PD.2, ADC_CH2, TM3, UARTO_TXD,

37 | usclo_DAT1 51 | Usclo_DAT1, SPI0_MISO
PD.3, ADC_CH3, TM1_EXT, UARTO_nCTS,

38 | PE.1, STADC, CLKO, TM3, USCI0_DATH 52 | USclo DATO, P10, NOS

a9 | PC.9, SPI0_CLK, PWMO_CHs, 53 | PD-4, ADC_CH4, BPWM1_CHS,
PWMO0_BRAKE1, USCIO_CLK UARTO nRTS, USCIO_CTLO, SPI0_SS
PC.8, STADC, SPI0_SS, PWMO_CH4.

40| pyivi BRAKED USCIS oL 54 | PD.5, ADC_CH5, BPWM1{ CH4
PA.15, PWMO_CHS3, SPI_I2SMCLK, CLKO,

| pwint BRAKET UARTO AT 55 | PB.15, INT1, TMO_EXT, BPWM1_CH5
PE.O, INTO, CLKO, PWMO_CH3, TM1_EXT,

2 | Usclo DATG 56 | PF.0, XT_OUT, BPWM1_CH3, TM3

43 | PA.14, PWMO_CH2, UARTO_nCTS, 57 | PF.1, XT_IN, BPWM1{_CH2, TM1_EXT

PWMO_BRAKEO

44 PA.13, PWMO_CH1, I12C1_SDA, UARTO_TXD 58 nRESET

45 PA.12, PWMO_CHO, 12C1_SCL, UARTO0_RXD 59 Vss

PF.4, ICE_DAT, 12C0_SDA, UARTO_TXD,

4 | pwMo_CH3 60 | Voo

47 | PF.5, ICE_GLK, 12C0_SCL, UARTO_RXD 61 EEV%AI/I?EEBQT’ 12C0_SDA, ADC_CHS,
48 | AVgg e |PES l\LI?EEﬁléK 12C0_SCL, ADC_CH?,
o EEESITTT | e

50 |21, ADC CH1, TMO_EXT, UARTO_RXD, 64 | PB.8, TMO, ADC_CH8, BPWM1_CH1

USCIO0_CLK, SPI0_CLK

Table 2.4-1 Pin Assignment for NUC121SC2AE
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2.5 NuTiny-SDK-NUC121 PCB Placement
Refer to Figure 2.5-1 for the NuTiny-SDK-NUC121 PCB placements.

Note: The red parts are used for procedure, not in real board

Figure 2.5-1 NuTiny-SDK-NUC121 PCB Placement
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3 INTRODUCTION TO NUTINY-SDK-NUC125

NuTiny-SDK-NUC125 uses the NUC125SC2AE as the target microcontroller. Figure 3.1-1 shows
the NuTiny-SDK-NUC125 for the NUC125 series, the left portion is called NuTiny-EVB-NUC125
and the right portion is Debug Adaptor called Nu-Link-Me.

NuTiny-EVB-NUC125

The NuTiny-EVB-NUC125 is similar to other development boards. It can be used to develop and
verify applications to emulate the real behavior. The on-board chip covers NUC125 series
features. The NuTiny-EVB-NUC125 can be a real system controller to design user’s target
systems.

Nu-Link-Me
® 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’
detail. These two documents will be stored in the local hard disk when user installs each driver.

®  Virtual COM Port

The Nu-Link-Me also supports virtual COM port function. The Nu-Link-Me can be used as a USB
to UART virtual COM port, which connects to on-board NUC125SC2AE UARTO. Virtual COM port
function is defaulted to off. User can turn on all of the positions of switch to enable it.

3.1 NuTiny-SDK-NUC125 (PCB Board)

Extended Connector Vopio Selection Virtual COM Port
(JP5, JP8) (JP10 ~ R17) Function Switch
A (SW2)

(Sw1)

'b T | ICE Controller
o—y-USB Connector
- | (95

3B Connector
(J3)

o :
s~ NuTiny-SDK-NUC125 vio 3
4

2 s -

NDys 16~ 26 28 30 32 34 36 38 40 42 44 46 48

GND @@@@@O@@OOOOO

W)\ |3 o] |E ) ogoﬂoooo..o
_—,-_'7'

Extended Connector Target Chip ICE Controller VCC : 3.3V or 5V
(JP6, JP7) (JPR1)

Figure 3.1-1 NuTiny-SDK-NUC125 (PCB Board)

3.2 Virtual COM Port Switch Description

The switch in Nu-Link-Me, SW2, 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 NUC125SC2AE UARTO. To use this function, user needs
to install “WVCOM Diriver” at first. User can get “VCOM Driver” from NuMicroDVD in the folder
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“Software Utilities”.

3.3 NuTiny-SDK-NUC125 Power Setting and Connector
3.3.1 Power Setting

® J2:Vpp Voltage connecter in NuTiny-EVB-NUC125
® J3: USB port in NuTiny-EVB-NUC125
® J5: USB port in Nu-Link-Me

J3 USB port J5 ICE USB port MCU Voltage
Select 3.3V
Model 1 DC 3.3V Output X Connect to PC DC 3.3V
(default)
Model 2 Select 5V DC 5V Output X Connect to PC DC 5V
Model 3 | Select 3.3V or 5V | DC 5V Output Connect to PC Connect to PC DC 5V
Model 4* X DC 5V Output Connect to PC X DC 5V
Model 5 | Select 3.3V or5v | DC 2i5V ~ 5.5V X Connect to PC Voltage by J2
nput input
Model 6* X DC 2.5V ~ 5.5V X X Voltgge by J2
Input input
X: Unused

Note *: Need to separate NuTiny-EVB-NUC125 and Nu-Link-Me

3.3.2 Vppo Selection
® R17:0Q resistor, to connect Vppo with Vpp
® JP10: User can input external power from 1.8V ~ 5.5V to Vpp,o for Vppio power domain
Vopio Input ‘ R17 JP10 Description
VDD .
0Q X Vppio power domain is the same as Vpp
(default)
External Power X Vppio side connects to | Vppio power domain is based on external
(1.8V ~ 5.5V) external power power (from 1.8V ~ 5.5V)
X: Unused

Note: PA.10, PA.11, PB.4 ~ PB.7, PB.12 ~ PB.14 and PD.8 ~ 11 belong to Vppio power domain

3.3.3 Debug Connector

® JP4: Connector in target board (NuTiny-EVB-NUC125) for connecting with Nuvoton ICE
adaptor (Nu-Link-Me)

® JP2: Connector in ICE adaptor (Nu-Link-Me) for connecting with a target board (NuTiny-
EVB-NUC125)

Rev 1.00
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3.3.4 USB Connector

® J3: Micro USB Connector in NuTiny-EVB-NUC125 for application use
® J5: Micro USB Connector in Nu-Link-Me connected to a PC USB port

3.3.5 Extended Connector

® JP5, JP6, JP7 and JP8: Show all chip pins in NuTiny-EVB-NUC125
3.3.6 Reset Button

® SW1: Reset button in NuTiny-EVB-NUC125
3.3.7 Power Connector

® J2: Vpp connector in NuTiny-EVB-NUC125
® J4: GND connector in NuTiny-EVB-NUC125

3.3.8 Virtual COM Port Function Switch

® SW2: Switch ON/OFF to enable or disable Nu-Link-Me virtual COM port function.

Switch
Function Description
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

3.3.9 Crystal Selection

® X1:Used for 4 ~ 24 MHz crystal
® X2: Used for 32.768 kHz crystal

Crystal Selection

Crystal-less
X X NC NC NC NC
(default)
4 ~ 24 MHz \ X 0Q 0Q NC NC
32.768 kHz X v NC NC 0Q 0Q
X: Unused
V: Used
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3.4 Pin Assignment for Extended Connector
The NuTiny-EVB-NUC125 provides NUC125SC2AE on board and the extended connector for

LQFP-64 pin. Table 3.4-1 is the pin assignment for NUC125SC2AE.

Pin Function Pin Function
PB.14, INTO, UARTO_nRTS, ADC_CH9,
0T | BPWM1_CHO, SPI0_SS 19| USB_D-
02 PB.13, ADC_CH10, USCI0_CTL1 20 USB D+
03 PB.12, CLKO, ADC_CH11, USCI0O_CTLO 21 PB.0, UARTO_RXD, PWM1_CHO
PA.11,12C1_SCL, BPWMO0_CH5, TMO,
PA.10, 12C1_SDA, BPWMO0_CH4,
05 PWMO_BRAKEO, USCIO_DAT1 23 PB.2, UARTO_nRTS, TM2_EXT, PWM1_CH2
06 PD.8, USCI0O_DATO 24 PB.3, UARTO _nCTS, TM3_EXT, PWM1_CH3
PC.5, UARTO_TXD, PWM1_CH5,
07 PD.9, PWMO_BRAKEH1 25 USCI0_DATO
PC.4, UARTO_RXD, SPI0_I2SMCLK,
08 PD.10, CLKO, BPWMO0_CH5 26 PWM1_CH4, USCIO_DAT1
PC.3, SPI0O_MOSI, 12C1_SDA, PWM1_CH3,
09 PD.11, INT1, BPWMO_CH4 27 UARTO_nRTS, USCIO_DATO
10 PB.4, BPWMO_CHS3, TM2_EXT, USCI0O_CTLO, o8 PC.2, SPI0_MISO, 12C1_SCL, PWM1_CH2,
USCIO_DATO UARTO_nCTS, USCI0O_DATH1
11 PB.5, BPWMO0_CH2, TM3, USCI0_CLK, o9 PC.1, SPI0_CLK, PWM1_CH1, UARTO_TXD,
USCI0_DATH1 USCIO_CTLO
12 PB.6, BPWMO_CH1, USCI0O_DATO, 30 PC.0, SPI0O_SS, PWM1_CHO, TM2,
USCIO_CTL1 UARTO_RXD, USCI0_CLK
PB.7, BPWMO_CHO, USCI0O_DATH1,
13 USCI0_CTLO 31 PB.10, TM2, SPI0_I2SMCLK, PWMO0_CH5
14 LDO_CAP 32 PB.9, TM1, SPI0_I2SMCLK, PWMO0_CH4
PE.2, INT1, TMO_EXT, 12C0_SCL,
15| Voo 33 | usclo_CTL1
16 Vss 34 PC.13, PWMO_CH3, CLKO, INTO, 12C0_SDA
PC.12, PWMO_CH2, SPI0_I12SMCLK, CLKO,
17 | USB_VBUS 35 | |NTO, 12c0_SCL, USCI0_CTL1
PC.11, SPIO_MOSI, PWMO_CH1, TM1,
18 | USB_VDD33_CAP 36 | 12c0_SDA, USCIO_DATO
Feb 15, 2017 Page 15 of 41 Rev 1.00




NUVOTON NUC121/125
=

PC.10, SPI0_MISO, PWMO_CHO,

PD.2, ADC_CH2, TM3, UARTO_TXD,

37 | usclo_DAT1 51 | Usclo_DAT1, SPI0_MISO
PD.3, ADC_CH3, TM1_EXT, UARTO_nCTS,

38 | PE.1, STADC, CLKO, TM3, USCI0_DATH 52 | USclo DATO, P10, NOS

a9 | PC.9, SPI0_CLK, PWMO_CHs, 53 | PD-4, ADC_CH4, BPWM1_CHS,
PWMO0_BRAKE1, USCIO_CLK UARTO nRTS, USCIO_CTLO, SPI0_SS
PC.8, STADC, SPI0_SS, PWMO_CH4.

40| pyivi BRAKED USCIS oL 54 | PD.5, ADC_CH5, BPWM1{ CH4
PA.15, PWMO_CHS3, SPI_I2SMCLK, CLKO,

| pwint BRAKET UARTO AT 55 | PB.15, INT1, TMO_EXT, BPWM1_CH5
PE.O, INTO, CLKO, PWMO_CH3, TM1_EXT,

2 | Usclo DATG 56 | PF.0, XT_OUT, BPWM1_CH3, TM3

43 | PA.14, PWMO_CH2, UARTO_nCTS, 57 | PF.1, XT_IN, BPWM1{_CH2, TM1_EXT

PWMO_BRAKEO

44 PA.13, PWMO_CH1, I12C1_SDA, UARTO_TXD 58 nRESET

45 PA.12, PWMO_CHO, 12C1_SCL, UARTO0_RXD 59 Vss

PF.4, ICE_DAT, 12C0_SDA, UARTO_TXD,

4 | pwMo_CH3 60 | Voo

47 | PF.5, ICE_GLK, 12C0_SCL, UARTO_RXD 61 EEV%AI/I?EEBQT’ 12C0_SDA, ADC_CHS,
48 | AVgg o |PE3 l\l/ﬁifaﬁléK 12C0_SCL, ADC_CH?,
e

5o | PD.1, ADC_CH1, TMO_EXT, UARTO_RXD, 6t | Voo

USCIO0_CLK, SPI0_CLK

Table 3.4-1 Pin Assignment for NUC125SC2AE
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3.5 NuTiny-SDK-NUC125 PCB Placement
Refer to Figure 3.5-1 for the NuTiny-SDK-NUC121 PCB placements.

Iﬁ

2
c. Illlllllllll

Note: The red parts are used for procedure, not in real board

Figure 3.5-1 NuTiny-SDK-NUC125 PCB Placement
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4 HOW TO START NUTINY-SDK-NUC121/125 ON THE KEIL UVISION® IDE
4.1 Downloading and Installing Keil uVision® IDE Software

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

4.2 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 7.1 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.

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

Figure 4.3-1 NuTiny-SDK-NUC121/125 Hardware Setup

4.4 Example Program

This example demonstrates downloading and debugging an application on a NuTiny-SDK-
NUC121/125 board. The example file can be downloaded from Nuvoton NuMicro® website and
found in the directory list shown in Figure 4.4-1.
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Directory

Search KEIL 2 |

@uv| . % SampleCode » MNuTiny-SDK-NUC121 125 » LED_Toggle » KEIL - |$,

File. Edit View Tools Help
Organize » Include in library » Share with « New folder = = [ @

| NUCL21_Series_BSP_CMSIS. V3.00.002 .

. Document
.. Library e
M
N

. SampleCode

. Hard_Fault_Sample
L MuTiny-5DK-MUC121 125
. LED_Toggle
I IAR
) KEIL
. RegBased
. Semihost
| StdDriver

. Template =

A LED_Toggle.uvop LED_Teggle.uvpr Mu_Link_Driver.in
t oj i

l 3 items
—
Figure 4.4-1 Example Directory

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

\NUC121_Series_ BSP_CMSIS_V3.xx.xxx\SampleCode\NuTiny-SDK-
NUC121_125\LED_Toggle\KEIL

2. Execute “LED_Toggle.uvproj”
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View Project Flash Debug Peripherals Tools SVCS  Window Help —
> 1 H ..._3 lﬁl =] 9-1 S Ml P ‘n a ‘&1 ? @&»— #él mz‘l-ﬂDtiassRequesk E[;E%A(ﬁ )y |

| %] LeD_Toagle

=% Propet: LED Toggle

=% LED Toggle
=0 CMsIS
..E User
E ] Library

‘Ee.[@e. OF. 0,7

Enter compile mode interface

3. b Compile
4, ¥ Download the program code to Flash

5. 4

Enter / Exit Debug mode

p
c
-
Z
<
7
O
i
z
c
9
N
=
N
a1
C
B
m
T
<
>
p
c
>
—
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File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NEdHd|s B[ ~|ec|p le Ul [ @ o coseque R #|[@] @ O & @R S
sEkl eve o OREE DWW %
Praject a Disassembly
=% Moject LED_ Toggle | ig9: CLK_EnableXtalRC(CLK PWRCTL HIRCEN Msk):
= &5 LED Toggl =
Ll e = =1 £+ /* Wait for HIRC clock ready */
& l;J CMSIS E{}OxOOOOOlDE 2004 MCWVS r0,#¥0x04
ED User  0x000001E0 FOOOFB60 BL.W CLE EnableXtalRC (0x000008R4)
@ O Library 22: CLK WaitClockReady (CLK STATUS HIRCSTE Msk):;
23

1l

_}m | ] startup_NUCI2Ls |

8 = lude "=stdio.h™
5 ¥ lude "NDC121.hR"™
i
11 wvoid 5Y5_ Init (void)
12 [¢
13
14 i
15 f* Imit System Clock
i6 "
= 35
18 /* Emable HIRC clock (Intermal RC 48MHz) */
B> 19 || CLK_EnableXtalRC(CLK_PWRCTL HIRCEN Msk):
20
21 /* Wait for HIRC clock ready */
22 CLE WaitClockReady (CLE_STATUS HIRCSTE Msk):
23
24 /* Select HCLE clock source as HIRC and HCLK clock divider as 1 */
25 CLE SetHCLK(CLE CLESELO HCLESEL HIRC, CLE CLEDIVO HCLE(1)):

Enter Debug mode interface

6. Execute the program
7. The I/O LED on the NuTiny-EVB-NUC121/125 board will be toggled on.
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5 HOW TO START NUTINY-SDK-NUC121/125 ON THE IAR EMBEDDED
WORKBENCH

5.1 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.

5.2 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 7.2 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.

5.3 Hardware Setup
The hardware setup is shown as Figure 5.3-1.

Figure 5.3-1 NuTiny-SDK-NUC121/125 Hardware Setup

5.4 Example Program

This example demonstrates downloading and debugging an application on a NuTiny-SDK-
NUC121/125 board. The example file can be downloaded from Nuvoton NuMicro® website and

found in the directory list shown in Figure 5.4-1.

Feb 15, 2017 Page 22 of 41 Rev 1.00


http://www.iar.com/
http://www.nuvoton.com/NuMicro

NnNUvoToN NUC121/125
=

Directory
ESRET™==)
@uv| | « SampleCode » NuTiny-SDK-NUC121125 » LED Toggle » IAR v|«',|| Search IAR ol
File Edit View Tools Help
Qrganize v Include in library « Share with - MNew folder = » [0 @
4 NUC121_Series_BSP_TMSIS_V3.00.002 &

.. Document ;. )

0 Library ys}

4 | SampleCode

1. Hard_Fault_Sample - i 1
4 | MuTiny-5DK-NUC121 125 [ LED_Toggle.ewd LED_Toggle.ewp LED_Toggle.eww
4 | LED Toggle
| 18R
LKL
1. RegBased
1. Semihost
o StdDriver

LED _Toggleicf
1) Temnplate

4 items

Figure 5.4-1 Example Directory

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

\NUC121_Series_BSP_CMSIS_V3.xx.xxx\SampleCode\NuTiny-SDK-
NUC121_125\LED_Toggle\IAR

2. Execute “LED_Toggle.eww”
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File Edit View Project MNu-Link Tools Window Help

NP S R o -4 Y E e e e a o R sl
‘Workspace *

Release -

Files & oy
B ([FLED_Toggl... v
FECIcMsIs

b= CaLibrany

@3 User

L@ 3 0utput

| LED_Toggle

Ready

Enter compile mode interface

noa
3. 4% Compile and make

4. -"—-"" Download the program code to Flash and Enter Debug mode

p
c
-
Z
<
7
O
A
z
c
9
N
=
N
a1
C
B
m
T
<
>
p
c
>
—
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NUC121/125

File Edit View Project Debug Disassembly Mu-link Tools Window Help
Dwd@ & f2alo o A YR uE @ @5 [BENE S| oD
82 s E o] X
Workspace 5xm| 0 v x Di =
[Helease hd 50 e — Goto -
Files b 1 St 4% Beset Uanld ity i Disassembly -
b 52 5Y5_ResetModule (UARTO_RST): - 3
B (FLED_Toggl... « 53 SwvatenCoreCloc—
FE oSS 54 /* Configure UARTO and set UARTO baud rate =/ Oxc?2: Oxf
= (3 Library 55 UART Open (UARTO, 115200); SYS—»GFE_MFPL
@ User 56 -} Oxc76: Omd
L@ [ Output 57 Dmc?8: Oxé
58 wvoid delay loop(veid) Oxc?a: 0O=2
59 [ | (zc?o: O0=d
&0 __I0 uint32 t j; Oxc?e: 0Ox2
&1 O=cB0: 0O=xd
62 600007 J+4) 7 DB (sh
&3 §<E0000; J++) 3 S¥S—»GFB _MFPL
&4 600005 J++) . Jxogd: Omb
:2 i 600007 J++) 2 Oxc86: Ox2
! 0ec88: Oxd
| P i E: OzcBa: 0=x2
69 /* Main Function Dxc8o: Oxd
70 /¥ (zc8e: 0O=6
2 71 |nt32_t main(void) +
72 I 0=c90: 0=k
73 /* Unlock protected registers */ O0=c92: 0=0
74 S¥5_UnlockReg(): intiZ t main(void)
75 1
76 J* Init System, peripheral clock and multi-function I/0 */ main:
77 55 Init{); e, -
LED_Toggle 5 |—“ r =zl | 3
Enter Debug mode interface
b
5. & Execute the program
6. The I/O LED on the NuTiny-EVB-NUC121/125 board will be toggled on.
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