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1 OVERVIEW

NuTiny-EVB-NM1120(NT-NM1120E) is the specific development tool for NuMicro® NM1120
series. Users can use NuTiny-EVB-NM1120 to develop and verify the application program easily.

The ARM® Cortex®-MO core within NuMicro® NM1120 series can run up to 48 MHz and offers
29.5K-bytes embedded program flash, size configurable Data Flash (shared with program flash),
2K-bytes Flash for the ISP, 1.5K-byte SPROM for security, and 4K-byte SRAM. Plentiful system
level peripheral functions, such as I/0 Port, Timer, UART, SPI, I12.C, PWM, ADC, Watchdog Timer,
Analog Comparator and Brown-out Detector, have been incorporated into the NM1120 series in
order to reduce component count, board space and system cost. These useful functions make the
NM1120 series powerful for a wide range of motor driver applications.
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2 NUTINY-EVB-NM1120 INTRODUCTION

NuTiny-EVB-NM1120 uses the NM1120EC1AE as the target microcontroller. Figure 2-1 is
NuTiny-EVB-NM1120 for NM1120 series, the left portion is called NuTiny-EVB-NM1120 and the
right portion is Debug Adaptor called Nu-Link-Me.

NuTiny-EVB-NM1120 is similar to other development boards. Users can use it to develop and
verify applications to emulate the real behavior. The on board chip covers NM1120 series
features. The NuTiny-EVB-NM1120 can be a real system controller to design users’ target
systems, supports usb high speed interface, audio headphone out, audio line in and sdcad slot.

Nu-Link-Me is a Debug Adaptor. The Nu-Link-Me Debug Adaptor connects your PC's USB port to
your target system (via Serial Wired Debug Port) and allows you to program and debug
embedded programs on the target hardware. The Nu-Link-Me V3.0 also supports VCOM function,
which gives users more flexibility when debug. 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
the user installs each driver. To use Nu-Link-Me 3.0 VCOM function, please refer to Chapter 5.

. [CE Controller
VDD | [| QFP-100 pin Extended Connector USB Connector
(42) (JP5) Enable (ICE J1)

2 »O0O0000U000000 oM ’:_Hink-MeV&O A

) 5‘; NUTiny=-SDK~NM1120 V1.1

Reset Botton 14®) -
' L
(SW1) 4 L ST {!’" FT‘]
| N I I

A, PR, VR
= =9 ] amor 4

1 (g ) . Y s
m \:’l POWER1 [

. VCC:
TSSOP-28 pin Extended Connector| [ Target Chip | [ICE Controller] 3.3V or 5V

(J4) (JP6) (JPR1)

Figure 2-1 NuTiny-EVB-NM1120 (PCB Board)

Apr 16, 2018 Page 5 of 22 Rev 1.00



NUVOTON NM1120
=

2.1 NuTiny -EVB-NM1120 Jumper Description
2.1.1 Power Setting

® J1: USB portin Nu-Link-Me
® J2: VDD Voltage connecter in NuTiny-EVB-NM1120

Model JPR1 .~ J1 USB port J2 VDD MCU Voltage
Model 1 Select VCC33 Connectto PC | DC 3.3V output DC 3.3V
(default)
Model 2 X X DC25V~55V Volte_\ge by J2
Input input
X: Unused.

2.1.2 Debug Connector

® JP4: Connector in target board (NuTiny-EVB-NM1120) for connecting with Nuvoton ICE
adaptor (Nu-Link-Me V3.0)

® JP2: Connector in ICE adaptor (Nu-Link-Me V3.0) for connecting with a target board (for
example NuTiny-EVB-NM1120)

2.1.3 USB Connector

® J1: Mini USB Connector in Nu-Link-Me V3.0 connected to a PC USB port

2.1.4 Extended Connector

® JP5, JP6: Show all chip pins in NuTiny-EVB-NM1120

2.1.5 Reset Button

® SW1: Reset button in NuTiny-EVB-NM1120

2.1.6 Power Connector

® J2: VDD connector in NuTiny-EVB-NM1120
® J4:VSS connector in NuTiny-EVB-NM1120

2.1.7 VCOM Enable

® SW3: VCOM function enable for NuTiny-EVB-NM1120. Switch SW2 on before power on to
enable VCOM function. SW2 connects pin 31(P3.0/RXD) and pin 32(P3.1/TXD) in NuTiny-
EVB-NM1120 with pin 19 (PD.5/TXD) and pin 2(PD.6/RXD) in Nuvoton ICE adaptor (Nu-
Link-Me V3.0). SW2 connects pin 29(VCOM) in Nuvoton ICE adaptor (Nu-Link-Me V3.0) to
GND to enable VCOM function.

Apr 16, 2018 Page 6 of 22 Rev 1.00



Switch Pin

NnNUVOTOoN

Function

UARTO Mode VCOM Mode

NM1120

Number Name
1 ICE_TX Off on
2 ICE_RX Off On
3 VCOM_EN Off On
4 X X X
X: Unused.
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2.2 Pin Assignment for Extended Connector

NuTiny-EVB-NM1120 provides NM1120VE3AE on board and the extended connector for (JP5,
JP6) for TSSOP28-pin. Table 2-1 is the pin assignment for NM1120.

Pin No ‘ Pin Name

01 VDD

02 PD6, UARTO_RXD

03 PB0,ADCO_CHO0,ACMPO_P0,CAP_PO

04 PB1,ADCO_CH1,ACMPO_P1,ECAP_P1

05 PB2, ADCO_CH2, BPWM_CH1, ACMPO_P2, ECAP_P2

06 PB4,ADC1_CHO,ACMPO_N, TM1

07 PC1, ADCO_CH4, STADC, ACMPO_P3, ACMP1_P1, SPI0_MOSI, SPI1_MISO

08 RESET

09 PB3,ACMP1_N,PGA_I, TMO

10 PC2,ADC1_CH2,BRAKE, CCAP_P1, I12C1_SDA, SPI0_MISO, SPI1_MOSI, UART1_RXD
11 PD2,ICE_DAT,ADC1_CH1,CCAP_P0,12C0_SDA, SPI0_MOSI, SPI1_MISO, UARTO_RXD
12 PD3, BPWM_CH1, UART1_TXD

13 NC

14 NC

15 PCO0,ADCO_CH3,BPWM_CHO,ACMP1_P0,I2C1_SCL, SPI0_SS, SPI1_CLK, UART1_TXD
16 PD4, BPWM_CHO, UART1_RXD

17 PD1, ICE_CLK, ACMP1_P2, 12C0_SCL, SPI0_CLK, SPI1_SS, UARTO_TXD

18 PC3,ACMP1_O,PGA_O, SPI0_CLK, SPI1_SS

19 PD5, UARTO_TXD

20 PAS5, XT_OUT, EPWM_CHS5, ACMP0_O

21 PA4, XT_IN, EPWM_CH4

22 PA3, EPWM_CHS3, [2C0_SCL, SPI0_CLK, SPI1_SS, UARTO_TXD

23 PA2, EPWM_CH2, [2C0_SDA, SPI0_MOSI, SPI1_MISO, UARTO_RXD

24 PA1, EPWM_CH1, I2C1_SDA, SPI0_MISO, SPI1_MOSI, UART1_RXD

25 PAO, CLKO, EPWM_CHO, 12C1_SCL, SPI0_SS, SPI1_CLK, UART1_TXD

26 PC4, ECAP_P3

27 LDO_CAP

28 VSS

Table 2-1 Pin Assignment for NM1120
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3 HOW TO START NUTINY-EVB-NM1120 ON THE KEIL MVISION® IDE

3.1 Keil uVision® IDE Software Download and Install

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

3.2 Nuvoton Nu-Link Driver Download and Install

Please visit the Nuvoton company NuMicro® website (http://www.nuvoton.com/NuMicro ) to
download “NuMicro® Keil pVision® IDE driver” file. When the Nu-Link driver has been well
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.

oo e Y fed -}

Figure 3-1 NuTiny-EVB-NM1120 Hardware Setup
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3.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-
EVB-NM1120 board. It can be found on Figure 3-2 list directory and downloaded from Nuvoton
NuMicro® website.

C:\ Nuvoton\BSP Library\NM1120BSP\SampleCode

Director ;
y \StdDrivenSYS\KEIL
™ <« NMI1120_BSP_CMSIS_V3.00001 » SampleCode » StdDriver » EADC TimerTrigger » Keil v | O Search Keil
~ MM1120_BSP_CMSIS_V3.00.001 2 Name Date modified Type Size
Document EADC_TimerTrigger.uvproj 2017/5/5 T 07:29  Eisiond Project 18 KB
Library £ Nu_Link_Driver.ini 2017/5/5 T4F07:20  Configuration sett... 9KB
v SampleCode
Hard_Fault_Sample
. Semihost
Project emines
. ~ StdDriver
File
ACMP

BPWM_DeadZone
BPWM_DoubleBuffer

EADC _Ind25H

EADC IndSimple

EADC IndSimple BandGap
EADC IndSimple_TempSensor

Figure 3-2 Example Directory

This sample code will show some functions about system manager controller and clock controller.

] Start uVision® ] Q Start debug mode
When using the debugger commands,
you may:

B Project— Open L 4 |°qz T |Review variables in the watch

Open the SYS.uvproj project file window
[ .
o L 4 Single step through code
| Project — Build

Compile and link the SYS application CHm
P PP & 75T Reset the device
LafD

[ | ¥ Flash — Download

Program the application code into on-chip ¢

Flash ROM Run the application
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4 HOW TO START NUTINY -EVB-NM1120 ON THE IAR EMBEDDED
WORKBENCH

4.1 |AR Embedded Workbench Software Download and Install

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

4.2 Nuvoton Nu-Link Driver Download and Install

Please visit the Nuvoton company NuMicro® website (http://www.nuvoton.com/NuMicro ) to
download the “NuMicro® IAR EWARM Driver” file. When the Nu-Link driver has been well
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 4-1.

Figure 4-1 NuTiny-EVB-NM1120 Hardware Setup
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4.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-
EVB-NM1120 board. It can be found on Figure 4-2 list directory and downloaded from Nuvoton
NuMicro® website.

Directory C:\ Nuvoton\BSP Library\NM1120BSP\SampleCode
\StdDriver\SYS\IAR
<« NMI1120_B5SP_CMSIS_V3.00.001 » SampleCode » StdDriver > EADC TimerTrigger » IAR v O Search [AR
NMI1120_BSP_CMSIS_V3.00.001 ~ Name Date modified Type Size
Document [ ] EADC_TimerTrigger.ewd 2017/8/21 T 03.. EWD File 24 KB
Library [] EADC TimerTrigger.ewp 2017/8/21 T4 03.. EWP File 26 KB
SampleCode |_'| EADC _TimerTrigger.eww 2017/5/5 T 07:29  EWW File 1KB
PI’OjECt Hard_Fault_Sample | | EADC TimerTrigger.icf 2017/5/5 T2 07:29 ICF File 2KB
File Semihost
StdDriver
ACMP
BPWM_DeadZone
BPWM_DoubleBuffer
EADC_Ind25H
EADC IndSimple

Figure 4-2 Example Directory

This sample code will show some functions about system manager controller and clock controller.

u ﬁswrt IAR Embedded Workbench | & Project — Download and Debug

Program the application code into on-chip
Flash ROM
B File-Open-Workspace

Open the SYS.eww workspace file [ ] Ee"SingIe step through code

.‘_
B < Resetthe device
oo

i Project - Make
Compile and link the SYS application

Apr 16, 2018
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5 STARTING TO USE NU-LINK-ME 3.0 VCOM FUNCTION

5.1 Downloading and Installing VCOM Driver

Please connect to Nuvoton NuMicro® website (http://www.nuvoton.com/NuMicro) to download the
“NuMicro® ICP Programming Tool” file. After the ICP Programming Tool driver is downloaded,
please unzip the file and execute the “ICP Programming Tool.exe”. Simply follow the installation
and optional steps to install ICP Programming Tool and Nu-Link USB Driver, which included

VCOM driver.

ﬁ_%! Setup - MuMicro ICP Programming Tool L | Ll — ]

Completing the NuMicro ICP
Programming Tool Setup Wizard

Setup has finished installing MuMicro ICP Programming Tool an
your computer, The application may be launched by selecting
the installed icons.

Click Finish to exit Setup,

Install Nu-Link USE Driver 1.2 (optional)i

www, nuvoton-mi. com Finish

Figure 5-1 Optional Step after ICP Programming Tool Installation

P

+-| Windows Security -

Would you like to install this device software?

Mame: Muvoton Co,, Ltd. Ports (COM 8L LPT)
# Publisher: Nuvoton Technology Corporation

Don't Install

O Always trust software from "Nuvoton Technology Install
Corporaticn”.

@ You should only install driver software from publishers you trust. How can [ decide which device
software is safe to install?

=

Figure 5-2 Install Nuvoton COM&LPT Driver
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-
[57] Windows Security S — - “:‘ﬂ

Would you like to install this device software?

Mame: Muvoton Universal Serial Bus controllers
= Publisher: Nuvoton Technology Corporation

[T Always trust software from "Nuveoton Technology Install ] [ Don't Install ]
Corporaticn”.

|| ':g' You should only install driver software from publishers you trust. How can [ decide which device
software is safe to install?

Figure 5-3 Install Nuvoton Universal Serial Bus Controllers

5.2 VCOM Mode Setting on NuTiny-EVB-NM1120

Before the NuTiny-EVB-NM1120 is connected to the PC, please enable SW2 VCOM function by
switching on SW2. The NuTiny-EVB-NM1120 transmits through UARTO to VCOM to send out
data. Switch SW2 off when using UARTO function without VCOM function.

5.3 Setup on the Development Tool
The example is demonstrated on the Keil uVision® IDE.

5.3.1 Check the Using UART on the Keil pVision® IDE

Please open the project and find system_NM1120.h to check the using UART in DEBUG_PORT,
which has to be the same as the using UART in the NuTiny-EVB-NM1120.

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

NS E&@| ¢ =@ | | ® | = = s | @ eoo VR e c&|B-| N
) i | 98| basic A RS
roject Ll * | [cs] system_NM1120.h
|_:_||_—j system_MM1120.c - 17 #endif
.. [a] stdint.h 18 | /*
NM1120.h 18 | /* Macro Definition
[ core_cm.h 20 I
21
core_cmlnstr.h . - N
_ h 22 | /#* Using UARTOD or UART1 #*/

[ cmsis_armee. 23 | #define DEBUG_PORT  UURRTO
<[] core_emFunch 24 | //#define DEBUG PORT  UUART1
- [1] system_NM1120.h 25
sys.h
ACMP.h
[ eadeh =
FMC.h /*1< External Crystal Clock Freguency: 4MHz~2{
ioh /*1< External Crystal Clock Freguency: 32.768]

EIEWi\dh /*1< External Crystal Clock Freguency, could ]
b /*1'< Internal 48M RC Oscillator Fregquency */
EPWM.h /#*1< Internal 10K RC Oscillator Frequency */
1 TIMFR b

Figure 5-4 The Using UART on Keil uVision® IDE
5.3.2 Check the Target Device and Debug Setting

The target device has to be the same as the setting in Debug. Please click “Target Option” to
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open the Option windows, and find the setting in “Device”, “Debug”, and “Utilities” page. Please
follow the steps below to check the setting.

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

IR Y | | o | = iE J= 4z | @ o0 v &
2@ | B vase MRS
Project L x | system_NM1120.h
= stem_NMllEU.c % Options for Target 'basic’
----- stdint.h
..... NM1120.h Targetl Output | Listing | User | C/C++ | Asm | Linker | Debug | Utilties |
----- core_cmi.h
..... core_cmlnstr.h INuMicro Cortex-M Database ;I
----- crsis_armec.h
_____ core_cmFunch Wendor: Nuvoton
_____ system MM1120.h Device: NM1120ECTAE
Step 1 | sys.h Toolset: ARM
----- ACMP.h
----- eadc.h Search: I
----- FMC.h
_____ gpioh £ NMLL00KAAE ;I Part number: NM1120EC1AE
_____ EPWM.h £1 NMIL00XBAE CPU Core:
_____ BPWM.h £1 NML120DBOAE ARM 32bit Corteor-MO
..... TIMER.h £3 MM1120DC1AE Memories:
----- WDTh £1 NM1120EBOAE :fp“:ﬁ;:h“_ ok
----- clich - ISP Flash: 2K
..... pgahh T NML - Diata Fash: 0~32K
""" Eeap . £1 NML120FCLAE Features:
----- usci_uart. - 140 up to 22
..... |—j hdiv.h % NM1120TBOAE - Timer: &x32bit
KA Options for Target 'basic' x

Devicel Targetl Output I IJstingI User I CJ'CH-I Asm I Linker Lkilities I

" Use Simulator Settings | ™ |se: INumtgn Mu-Link Debugger vli Settings il

¥ Limit Speed to Real-Time
Debug b4

v Load Application at Startup ¥ F . _
Intizlization File: ~ MuLink — Chip Select

I Driver Version: |B725r Chip Type: INM1 120 vl
= o ICE Wersion: I - Reset Optiong————————————
Step 2 e ) e — T —
B I -
v Watch Windows & Peformance An EvICE Ay ennect: JNomal

¥ Memory Display I System Vi Device ID: I Fesst: IAutudetect vl
Port: ISW j’ —Download Options——————————
CPU DLL: Parameter:

ISF\R MCM3.0DLL I Max Clack: I'IMHZ vI [~ “erify Memory Code

]

Restore Debug Session Settings

Supporting Forum

EM: http: A fforum niuvaton. comys
SC: http: Ay nsaton-meu.camdforum. php

Cancel 0K

Dialog DLL: Parameter:
|DAHMCM1.DLL |

“1 9 —

Apr 16, 2018 Page 15 of 22 Rev 1.00



NnNUvoToN NM1120

[

i — — — ~
L/ Options for Target 'SYS' u
13 9

Device I Target I Outputl Listing I User I C."CHI Bam I Linkerl Debug  Ltilities |

—Configure Fash Menu Command
* |Jse Target Driver for Flash Programming [ Use Debug Driver

INuvoton Mu-Link Debugger LI Settings ¥ Update Tanget before Debugging
it Fie: | e |

" |se Extemal Tool for Flash Programming

Command :I _I

Step 3 .ﬂrguments:l
[T Run Independent

ok || cance || Defauts | Help

5.3.3 Build and Download Code to NuTiny-EVB-NM1120
Please build the project and download code to NuTiny-EVB-NM1120.
5.3.4 Open the Serial Port Terminal

User can use serial port terminal, PuTTY for example, to print out debug message.

ﬁ PuTTY Configuration : M

Category:

& S_ession | Basic options for your PuTTY session |

g TE"" Lpg|g|ing Specify the destination you want to connect to
?T(I;:board Serial line Speed
- Bel Com3g| 115200
- Features Connection type:

=1 Window ()Raw () Telnet () Rlogin ) SSH @ Serial
g::ﬁ:::jz:e Load, save or delete 3 stored session

I ... Translation Saved Sessions |
- Selection
- Colours ’
Default Settings Load

[=)- Connection

- Rlogin
[H- 55H
- Senal Close window on exdt:
() Aways () Never @) Only on clean exit
|
About ] l Help ] [ Cpen ] ’ Cancel

Figure 5-5 Set Baud Rate
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5.3.5 Reset Chip

After pushing the reset button, the chip will reprogram application and print out debug message.

#P COM38 - PuTTY Lo o0 S |

Figure 5-6 Serial Port Terminal Windows

Notice: Please switch SW2 on before the NuTiny-EVB-NM1120 connects to the PC. When the
NuTiny-EVB-NM1120 connects to the PC with SW2 switch on, PC will detect VCOM as a USB
device and the detection will only be processed once. VCOM will not function if switch on SW2

after the connection.
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6 NUTINY-EVB-NM1120 SCHEMATIC

6.1 NuTiny-EVB-NM1120 PCB Placemen (TOP)
Users can refer to Figure 6-1 for the NuTiny-EVB-NM1120 PCB placements.

15 13 12 e -V 2 I L n 1Y 4 g 2 1 .
o o)” Jp5|0000000000000l||'#L'""'MGW-O i e
1 . [ I8 .
o NuTiny-SDK-NM1120 V1.1 ' = sOOOON {mo =
nom s = =
w|:| 9 Dy g wml%i%?@z@ ——
; . SEE mem
O] % g E Ee|, (m = Bk
B Hsw w ' - = i)
o4 : ' -= an
ﬁlGle A LTI . R3 El
) Rl v [ Mo 2 LR o T, ¥ e
\ e o /SI5
s ok g T
ey ~eeeeeeeeecceonm &l * @D g slill oz
15 16 17 18 19 20 21 22 23 24 o5 o8 o7 oA

Figure 6-1 NuTiny-EVB-NM1120 PCB Placement

6.2 NuTiny-EVB-NM1120 PCB Placemen (Bottom)
Users can refer to Figure 6-1 for the NuTiny-EVB-NM1120 PCB placements.

Y i} [
o0 088066b0b6660m,
ne %§§§§§§§§§§§§§= 'YXX)
JALD30ST PMU ey
V. o=
NnoTovun e e o
o0 e
A0 Dl lleo A0 D e
T30 e o] |55 u
[a[%[5] .I
o - M @ - o . 2oV
o0 8838835883888 8, m°°-”°;°V“”-WWW.MM 3N
me TIXIXYXTXTXTY I moo.notovun®oroiMu
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Figure 6-2 NuTiny-EVB-NM1120 PCB Placement
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6.3 Nu-Link-Me V3.0 Schematic
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6.4 NuTiny-EVB-NM1120 Schematic
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7 REVISION HISTORY

Date Revision Description

2018.04.16 1.00 1. Initially issued.
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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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