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1 OVERVIEW

Nu-LB-NM18101Y is the combination of (Nu-LVMDM-MOS_NM18101Y) and (NuTiny-EVB-
NM18101Y). The board is also for NM18101Y developing. User can develop/emulate their project
on it.

The Nuvoton Low Voltage Motor Development Module using MOSFET power stage (Nu-LVMDM-
MOS-NM18101Y) (NL-NM18101Y) is used to accelerate product development by providing
ready-to-run hardware and a comprehensive Motor Development Adapter (NuTiny-EVB-
NM18101Y)( NT-NM18101Y).

NuTiny-EVB-NM18101Y(NT-NM18101Y) is the specific development tool for NuMicro
NM18101Y series. Users can use NuTiny-EVB-NM18101Y to develop and verify the application
program easily.

NuTiny-EVB-NM18101Y includes two portions. One is NuTiny-EVB-NM18101Y and the other is
Nu-Link-Me. NuTiny-EVB-NM18101Y is the evaluation board and Nu-Link-Me is its Debug
Adaptor. Thus, users do not need other additional ICE or debug equipment.

®

The ARM® Cortex®-MO0 core within NuMicro® NM18101Y series can run up to 48 MHz and offers
29.5K-bytes embedded program flash, size configurable Data Flash (shared with program flash),
2K-byte flash for the ISP, 1.5K-byte SPROM for security, and 4K-byte SRAM. Plentiful system
level peripheral functions, such as I/O Port, Timer, UART, SPI, 12C, PWM, ADC, Watchdog Timer,
Analog Comparator and Brown-out Detector, have been incorporated into the NM18101Y series
in order to reduce component count, board space and system cost. These useful functions make
the NM18101Y series powerful for a wide range of motor driver applications

—r r. e f. L&
......

8/QTI2T .2

Sy~ LUMDM- N SIe

Figure 1-1 NuTiny-EVB-NM18101Y & Nu-LVMDM-MOS(NM18101Y) (PCB Board)
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2 FEATURES

The key features of this board include the following:
€  Motor Control interfaces
- DC input 8V~48V.
- Hall sensors interface for sensored motor control (J1)
- Phase voltage feedback for sensorless BLDC operation
- DC bus voltage sense for over-voltage control
—  Over-current protection
- Phase current sense resistor for one / two shunt vector control
€ Motor Application function
- Sine Wave / Square Wave choose
- 1R or 2R Phase current detector
- Hall & Bemf choose

€ Input/Output Control Switches
—  One LED indicators for debugging purposes LED3 (PD4)
— 50 KQ VR (JP5)
- SMD switch for configuration purposes (SW3)

4 Communication Ports

- UART communication via USB (J11)

€  Power Supply Connectors
- Auxiliary Power Tab Fast-On connectors (J4(Vin) and TP14(GND)) for the controller and
power stage
- Dedicated power connector (J6) for the controller and power stage
€ Programming Connectors
- Nu-Link connector for NuTiny-EVB-NM18101Y (JP4)
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3 NUTINY-EVB-NM18101Y INTRODUCTION

NuTiny-EVB-NM18101Y uses the NM18101Y as the target microcontroller. Figure 3-1 is NuTiny-
EVB-NM18101Y for NM18101Y series, the left portion is called NuTiny-EVB-NM18101Y and the
right portion is Debug Adaptor called Nu-Link-Me.

NuTiny-EVB-NM18101Y 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 NM18101Y series
features. The NuTiny-EVB-NM18101Y 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 I1AR 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 8.

‘ ICE Controller USB Connector (ICE J1) ‘
QFN-33 pin Reset Botton | [Power LED 1
Extended Connector (JP8) /O LED VCOM Enable

........

QFN-33 pin | Target Chip|  [ICE Controller][VCC:3.3V or 5V
Extended Connector (JP7) (JPR1)

Figure 3-1 NuTiny-EVB-NM18101Y (PCB Board)
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3.1 NuTiny-EVB-NM18101Y Pin Assignment for Extended Connector

NuTiny-EVB-NM18101Y use QFN33, provides extended connector for (JP7 and JP8). Table 3-1
NuTiny -EVB-NM18101Y IO Extended Connector

() The extended connector the same with Nu-LVMDM-MOS-NM18101Y.

Pin No 7 Port 7 Pin Function (JP8) { Pin No { Port 7 Pin Function (JP7)
01 VIN 30 WB
02 PB.0 | ADCO_CHO,ACMPO_PO,ECAP | 29 WHO
_PO
03 PB.1 | ADCO_CH1,ACMPO_P1,ECAP | 28 w
_P1
04 PB.2 | ADCO_CH2,BPWM_CH1,ACM | 27 WLO
PO_P2,ECAO_P2
05 PB.4 | ADC1_CHO,ACMPO_N,TM1 26 VB
06 PC.1 | ADCO_CH4,STADC,ACMPO_P | 25 VHO
3,ACMP1_P1,SPI0_MOSI,SPI
1_MISO
07 24 V
08 PB.3 | ACMP1_N,PGA_I,TMO 23 VLO
09 PC.2 | ADC1_CH2,BRAKE,CCAP_P1 | 22 UB

,12C1_SDA,SPI0_MISO,SPI1_
MOSI,UART1_RXD

10 PD.2 | ICE_DAT,ADC1_CH1,CCAP_ |21 UHO
P0,12C0_SDA,SPI0_MOSI,SPI
1_MISO,UARTO_RXD

11 PD.3 | BPWM_CH1,UART1_TXD 20 U

12 PC.3 | ACMP1_O,PGA_O,SPI0_CLK, | 19 ULO
SPI1_SS

13 PC.0 | ADCO_CH3,BPWM_CHO,ACM | 18 PD.6 | UARTO_RXD

P1_P0,I2C1_SCL,SPI0_SS,SP
I1_CLK,UART1_TXD

14 PD.4 | BPWM_CHO,UART1_RXD 17 PD.5 | UARTO_TXD

15 VSS 16 PD.1 | ICE_CLK,ACMP1_P2,12C0_SCL,SPI
0_CLK,SPI1_SS,UART_TXD

Table 3-1 NuTiny -EVB-NM18101Y IO Extended Connector
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3.2 NuTiny-EVB-NM18101Y Connector Description
3.2.1 Power Connector

® +15V: from Nu-LVMDM-MOS-NM18101Y (J24: Pin 11), or only use NuTiny-NM18101Y,
from TP1 connect power supplier.

® +5V: from Nu-LVMDM-MOS-NM18101Y (J23: Pin 1), or connect to NM18101Y LDO5V.
(NuTiny-NM18101Y J8 can switch +5V power sourse for VDD)

3.2.2 Debug Connector

® JP4: Connector in target board (NuTiny-EVB-NM18101Y) 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-NM18101Y)

3.2.3 USB Connector
® J1: Mini USB Connector in Nu-Link-Me V3.0 connected to a PC USB port
3.2.4 Extended Connector
® J2,J3: Show all chip pins in NuTiny-EVB-NM18101Y
3.2.5 Reset Button
® SW4: Reset button in NuTiny-EVB-NM18101Y
3.2.6 VCOM Enable

SWa3: VCOM function enable for NuTiny-EVB-NM18101Y. Switch SW3 on before power on
to enable VCOM function. SW3 connects pin 13(PD2/RXD) and pin 17(PCO/TXD) in
NuTiny-EVB-NM18101Y with pin 22(PB.1/TXD) and pin 21(PB.0/RXD) in Nuvoton ICE
adaptor (Nu-Link-Me V3.0). SW3 connects pin 29(VCOM) in Nuvoton ICE adaptor (Nu-
Link-Me V3.0) to GND to enable VCOM function.

Switch Pin Function UARTO Mode VCOM Mode
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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4 NU-LVMDM-MOS-NM18101Y INTRODUCTION

Low-voltage motor drive module (Nu-LVMDM-MOS-NM18101Y) provides users with motor-
related applications. It is recommended to use DC8V~DC48V. This module includes DC8V~D48V
conversion 5V circuit. Current detection supports single resistance sampling. The two-phase
current sampling uses an external OP amplification signal, and the phase voltage sampling
supports the detection of a sine wave, a square wave, and a Hall sensor. The external control
commands are available with VR variable resistors and VSP external PWM input signals.
Communication interface provides UART interface

Function pin (J2) Dfdzgtv!t:r

PPM/VR - .‘F,i:c;.xﬁxxx_
Switch (JP6) "

PPM Input|
(JP7)

VR speed
control

& |[ . as/e7/22 1.2

18Ny - L VMDM- NM18181

Function pin (J3)

‘ Hall sensor in put (J1)

Figure 4-1 Nu-LVMDM-MOS(NM18101Y) (PCB Board)
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4.1 Nu-LVMDM-MOS(NM18101Y) Pin Assignment for Extended Connector
Nu-LVMDM-(NM18101Y) , provides extended connector for (J23 k& J24) .

Pin No Port Pin Function (J23) ‘ Pin No ‘ Port Pin Function (J24)
01 VIN 30 WB

02 PB.0 | Bemf U 29 WHO

03 PB.1 | Bemf_V 28 w

04 PB.2 | Bemf W 27 WLO

05 PB.4 | PB.4 26 VB

06 PC.1 | PC.1,0CP 25 VHO

07 NC |NC 24 v

08 PB.3 | PB.3,PGAI 23 VLO

09 PC.2 | PC2,Speed_Command 22 UuB

10 PD.2 | PD2 21 UHO

11 PD.3 | PD3 20 U

12 PC.3 | PC3,PGAO 19 ULO

13 PC.0 | PCO 18 PD.6 | UARTO_RXD
14 PD.4 | PD4,LED 17 PD.5 | UARTO_TXD
15 GND 16 PD.1 | PD1

Figure 4-2 Nu-LVMDM-(NM18101Y) extended connector
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4.2 Nu-LVMDM-MOS(NM18101Y) connect Description
4.2.1 Power connect

® J6: connector DC power (DC 110V~310V)
® DC power connect to Vin(J4,TP4) and GND(J5,TP6,TP14)
® L DO5V can use VIN conversion to 5V for Hall sensor

4.2.2 10 connect

® J16 and J17: Nu-LVMDM-MOS(NM18101Y) Extended Connector
4.2.3 10 Switch

® SWa3: support PD2 and PD3 use pull high 10K or short to GND
4.2.4 Hall connect

® J1: connect to Motor Hall sensor line
425 VR and VPS input speed command

® JP6: use Jumper to Switch (VR or VPS) input speed command
4.2.6 USRT Connecter

® J11: UART connect
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5 NU-LVMDM-MOS(NM18101Y) APPLICATION CIRCUIT

5.1 Hall Sensor Description

If want use “Hall sensor”, the function switching resistor R21, R23, R25 need use 0Q connect to Bemf
signal line Bemf_(U,V,W), and R155,R158,R42,R156,R159,R44,R157,R160,R43 need remove, If
want use “Bemf detection”, R21, R23, R25 need remove, and R155,R158,R156,R159, R157,R160,
need use OR, Follow the configuration to avoid conflicts.

+5TV
J1 T
R18
5V 1 R17 > 4.7K Hall Sensor onily
GN 24||| R19> 4.7
W 3___HU 2 4.7 : WO : 0 iBemf U
4 AV 0 . R BemT_Y
7 5w ] wo ==z 1 R%m
1000 —C1
10002220
HEADER 5(180/:421) 1000P

Hall Sensor

Figure 5-1 Hall sensor circuit

5.2 Input command switching from VR and PPM

JP6 can switch the speed command sourse, VR(JP5) use 50K variable resistor adjusts 0~5V as an
input command or PPM (JP7) as an external command PWM signal as a speed command.

T L T Tk T L e T LT |

o\
Q JP5 JP6
A 1 1 Speed 1
Speed _ d i i MCU_PPM - )
| c b1 VSP D:
3 . 3
0.1u VRI50K § g VR/PPM

VSP R81 .0 . RB1 . 1K D
NoG— 2
R62 c28
30K — 93
1000p PPM

Figure 5-2 choose speed commeand
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5.3 Choose DC bus detection voltage divider resistor

When changing the input voltage source, Please calculate that the divided DCV cannot exceed the
limit of MUC 10. Example: VIN 24V divided voltage to 3.63V, if VIN up to 48V and not modify divider
resistor, then the voltage is 7.27V and has exceeded the 10 usage range of the MCU. Therefore, if you
choose 48V input voltage "R77" need to use at least 91K ohms.

Vin
o

VD
RGS/\ 0 C

Figure 5-3 Choose DC bus detection voltage divider resistor

Vin (V) R56(K) R66(K)
48 150 10
24 330 10

5.4 Select phase voltage feedback mode

Nu-LVMDM-MOS(NM18101Y) provide a variety of phase voltage detection methods, user can replace
or remove resistors to change phase voltage feedback mode. please refer Table 5-1

‘ RO RI0 RI11 RI3 ‘ R14  C5 Ccé
Mode1l:
) ; \ X X Vv Vv Vv X
Sine wave Bemf detection
Mode2:
; \ \ Vv X Vv Vv \%
Square wave Bemf detection
Mode3:
X X X X X X X
Hall sensor

Table 5-1 Select phase voltage feedback mode

Vi
o]

13
UHO R3 100 E MTDO7N04J3(NMOS)
{ RS Connecter Sine wawe only
10K R (0]
< U RAN
[ U_Point RY A 56K o &QNlK RlJ\/\/\O Bemf U
R14 C6
|i Q14 Q 10K —=—C5 0.01u
ULO Rl,"\/\ 100 , o | MTDO7N04J3(NMOS) |, TlOOOP
_L
{ Ri6 — Square wawve only
< 10K
[ IRU

Figure 5-4 Select phase voltage feedback mode risister

May 08, 2019 Page 15 of 38 Rev 1.00



NUVOTON NM18101Y

 ee—

Please pay attention to the DC input voltage of the application before use, so as to adjust the voltage
divider of phase voltage detection to avoid higher voltage into the MCU.

Vin (V) R1(K) R2(K)
110 270 10
220 510 10
310 750 10

R1= R9,R28,R36

R2= R14,R31,R39

5.5 Select phase voltage feedback mode risister
Nu-LVMDM-MOS-NM18101Y Provide a variety of phase voltage detection methods, can be replaced
or removed as needed, Figure 5-2,

U ERRE R R VAHER R R ER WAH B BRI 7 ik

Tt & 5 & 7T & 5 & TL & 5 &

2{: |§" ': |§" g |§“ ': |§“ E |§" 'Z |3“

i = o i = o i = o
R9 \ \ R28 \% \ R36 \% \%
R13 \Y R63 \% R64 \Y
R14 \Y \Y R31 \% \Y R39 \Y \%
R10 \Y R29 \% R37 \%
R11 \Y R30 \Y R38 \%
R42 \Y R44 \% R43 \%
C5 \Y \Y C10 \% \Y C12 \Y \%
C6 \Y Cl1 \% C13 \%
R21 \% R23 \% R25 \%

Table 5-2 Select phase voltage feedback mode risister
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6 HOW TO START NU-MDA-NM1120 ON THE KEIL MVISION® IDE

6.1 Keil uVision® IDE Software Download and Install

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

6.2 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.

6.3 Hardware Setup
The hardware setup is shown as Figure 6-1

Figure 6-1 Nu-MDA-NM1120 Hardware Setup

6.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a Nu-
MDA-NM1120 board. It can be found on Figure 6-2 list directory and downloaded from Nuvoton
NuMicro® website.
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Director C:\ Nuvoton\BSP Library\NM1120BSP\SampleCode
y \StdDriven\SYS\KEIL
. v e W ===
- - a
@le | « SampleCode » StdDriver » SYS » KEIL [ #3 | Search ka1 3
Organize ~ Include in library ~ Share with MNew folder = O @
MO519B5P_CMSIS v3.00.001 = Name ’ Date modified Type Size
. D_“”"'E”t |4 Nu_Link_Driver.ini 2016/1/25 % 12:... Configuration sett... TKB|
. Library 2 — = 0
& S¥S.uvproj 2016/1/25 E*12:.. ¥Eisiond Project 17 KB
| SampleCode
. FreeRTOS ¥
| Hard_Fault_Sample ‘E |
| RegBased i |
H - f | Semihost
Project File P
. ACMP
. ACMP_Wakeup
. BPWM_Capture
. BPWM_DeadZone
. BPWM_DoubleBuffer
. EADC_ADINT Trigger
. EADC_PWM _Trigger
. EADC_ResultMonitor
EARC Simubtananchs T I | !
2 items
|
Figure 6-2 Example Directory
This sample code will show some functions about system manager controller and clock controller.
[ | Start uVision® m Q Start debug mode
When wusing the debugger commands,
you may:
.'.'_.' - i i .
B Project — Open 4 | "ﬂ |ReV|ew variables in the watch
Open the SYS.uvproj project file window
o
s L 4 Single step through code

| Project — Build

Compile and link the SYS application O
P PP & 5T Reset the device

LOAD
] ¥4 Flash — Download

Program the application code into on-chip

-
Flash ROM * Run the application

May 08, 2019 Page 18 of 38 Rev 1.00



NUVOTON NM18101Y
=

7 HOW TO START NUTINY -SDK-NM1120 ON THE IAR
EMBEDDED WORKBENCH

7.1 |1AR 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.

7.2 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.

7.3 Hardware Setup
The hardware setup is shown as Figure 7-1

Figure 7-1 Nu-MDA-NM1120 Hardware Setup

7.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a Nu-
MDA-NM1120 board. It can be found on Figure 7-2 list directory and downloaded from Nuvoton
NuMicro® website.
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Directory

C:\ Nuvoton\BSP Library\NM1120BSP\SampleCode

\StdDriver\SYS\IAR

=

= B ] |

&5 =[] « MOSISBSPCMSIS 300001 » SampleCod= » StdDriver » SVS v IAR

[ 49 ][ Search a7
:

3

Organize =

Include in library v Share with

GPIO_PowerDown m MName
HDIV

- Mew folder

Date modified Type

12C_EEPROM
12C_GCMode_Master
2C_GCMode Slave
2C_Master

] s¥S.ewd
] s¥S.ewp
] svS.emw
] svsiicf

2016/1/25 EF12....
2016/1/25 EF12....
2016/1/25 EF12....
2016/1/25 EF12....

EWD File
File
EWW File

ICF File

=~ 0l @
Size
35KB
26 KB
1KE
2KE

12C_Slave
2C_Wakeup_Master

| 12C_Wakeup_Slave
SPL Flash_With_FIFO
SPL Flash_Without_FIF
SPI Loopback
SPI_MasterFifoMade
SPLSDCard

SPL SlaveFifoMode
svs

TIMER_Capture

Project File

TIMER runtar

J 4 items

Figure 7-2 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 u &f‘Single step through code

—
B < Reset the device

oo
m  “*¥ project - Make

Compile and link the SYS application u

e
£-"Run the application

Rev 1.00

May 08, 2019 Page 20 of 38



NUVOTON NM18101Y

 ee—

8 STARTING TO USE NU-LINK-ME 3.0 VCOM FUNCTION

8.1 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 I. | Ll —" ]

Completing the NuMicro ICP
Programming Tool Setup Wizard

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

Click Finish to exit Setup,

Install Mu-Link USE Driver 1.2 (optional)

wwww, nuvoton-ma.com Finish

Figure 8-1 Optional Step after ICP Programming Tool Installation

P

+—] Windows Security -

Would you like to install this device software?

Mame: Muvoton Co., Ltd. Ports (COM & LPT)
= Publisher: Nuvoton Technology Corporation

[T Always trust software from "Nuveoton Technology Install Don't Install

Corporation”.

|4 You should only install driver software from publishers you trust. How can [ decide which device
software is safe to install?

Figure 8-2 Install Nuvoton COM&LPT Driver
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Figure 8-3 Install Nuvoton Universal Serial Bus Controllers

8.2 VCOM Mode Setting on Nu-MDA-NM1120

Before the Nu-MDA-NM1120 is connected to the PC, please enable SW3 VCOM function by
switching on SW3. The Nu-MDA-NM1120 transmits through UARTO to VCOM to send out data.
Switch SW3 off when using UARTO function without VCOM function.

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

8.3.1 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 Nu-MDA-NM1120.

ChMNuvotonhBSP LibrandAMO519B85P_CMSIS_v3.00.001%SampleCode\Std Driven\SYS\KEIL\SY S.uvproj - pVisiond - -
File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window Help
Nsda» -al | | @ mom M| = E e 5| @ 200000 =
(B ] 8 s ey
Project 7 B system_MO0519.h
=g SYS - 21
E-E5 CMSIS 22 | /* Using UARTO or UART1 */
- [#] system_M0519.c 23 | #define DEBUG PCRT  UARTO
----- stdint.h =
..... MOS19.h =
26 Define SYSCLE
----- core_cm(.h
2'? - e —————————— e ——————_———_—
i core_cminstr.h 28 | #define _ HXT (120000000L) /#1< External Crys
----- core_cmFunc.h 29 | #define  IXT (32TE8UL) /*1< External Crys
----- system_M0519.h | 30 | #define _ HIRC {22118400UL) J*1< Internal 22M
..... 5Y¥5.h 3 31 | #define _ LIRC {10000TL) /%< Internal 10K
_____ eade.h 32 | #define _ HSI {500000000L) /#*1< PLL default a
Mo e am E=1-1

Figure 8-4 The Using UART on Keil pVision® IDE
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8.3.2 Check the Target Device and Debug Setting
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The target device has to be the same as the setting in Debug. Please click “Target Option” to
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 Wiew Project Flash Debug Peripherals Tools SVCS  Window Help
NE A8 & &l | | ™ o7 o™ M| EE E G| @ RV EXal
3z 1| ¥§| epwM Deadzone d b B
Project n |
e - Options for Target 'EPWM_DeadZone'
B~ [#] main.c -
----- stdio.h argei | Outputl Listirlgl User I DCHI Asm I Linkerl Debugl Utili‘tiesl
..... Soft_HW.h
..... NM1120.h Database: |N|.|Micro Cortex-M Database ;I
----- core_cmi.h Verdor. Nuvo
..... Stdil"lt.h endar: uvaoton
_____ core_cminstr.h Device: NM1120ECT1AE
Step 1 | core_cmFunc.h Toolset: ARM
----- system_NM1120.h £ NANO13DKE3BN Part number: NM1120ECTAE
..... sys.h £ NANO13DSC2BN
..... ACMP.h il €] NANO130SD2BN e
..... eadc.h £ NANC1205D3BN
_____ FMC.h L4 NANO130SE3BN Memories:
IO O (11 | [ N £3 NMT1D0FAAE - SRAM: 4K
""" gpio £ NM1100FEAE - App Flash: 32K
..... EPWM.h - ISP Flash: 2K
A | £1 NM1100XAAE . Data Alash: 0~32K
----- €7 NMT100XBAE
""" TIMER.h e £ NM1120DB0AE s
..... WDT.h £ NM1120DC1AE - 1/0: up to 22
kh i - Timer; 4x32bit
----- c _UART: 2
,,,,, pgah €Z-£1 NM1120EC1AE - SPI- 1
""" ecap:h ' 1 ] P
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-
Options for Target 'EPWM_DeadZone' u

Device I Target I Output I Listing I User I C}'CHI Asm I Linker
" Use Simulator Settings | &+ Use: INuvoton MNu-Link Debugger i Settings i ,
v Limit Speedto F{eal—'ljme |1

Deb N
¥ Load Application at § . main()

Initizlization File: — Mu-Link, - Chip Select
g —

I Diriwer Y erzion: |5592l Chip Type: CIHM1120 =) Edit... |

Restore Debug Sessiol

¥ Breakpoints — Reset Options

Step 2 [¥ Watch Windows Device Family: IW Connect: Im
¥ M Displ
i DeviceID: | Reset  |HwWFRESET ~|

ICE Wersion:

CPUDLL: Param| Part: ISW LI — Download O ptians
ISﬁHMCMS'DLL I Max Clock: IBMHz vl [ Werity Memary Code

Supporting Faorum |

Dizlog DLL: Param| | e/ fwsvnas rvctonmil com Cancel Ok |
IDP«HMCNH.DLL | )
0K Cancel Defauts | Help
T — )
Options for Target 'SYS' — u
Device | Targetl Output | Ustingl User | C."Cﬂl Asm | Linker | Debug  Utilties |
—Corfigure Flazsh Menu Command
¥ |Jse Target Driver for Flash Programming [™ Use Debug Driver
INuvotnn Mu-Link Debugger j Settings ¥ Update Target before Debugging

it File: | J Edt.. |

" |se Extemal Tool for Flash Programming

Command:l _l

Step 3 ﬁrguments:l
[T Fun Independent

ok || cancel || Defauts | Help
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8.3.3 Build and Download Code to Nu-MDA-NM1120
Please build the project and download code to Nu-MDA-NM1120.
8.3.4 Open the Serial Port Terminal

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

@ PuTTY Configuraticn M
i 6 o e —
Category:
=- Sfassinn | Basic options for your PuTTY session |
& _I_E"" I_IDglging Specify the destination you want to connect to
?irn}é;:board Serial line Speed
.. Bell comag| 115200
- Features Connection type:
= Window I Raw () Telnet ) Rlogin () SSH @) Serial
gppea@nce Load, save or delete a stored session
- Behaviour _
| ... Translation Saved Sessions I
- Selection
- Colours -
Default Settings
[=)- Connection Load
- Proxy
- Rlogin
[+- S5H
- Senal Close window on exit:
) Aways () Mever @ Only on clean exit
|
About l [ Help ] [ Cpen ] [ Cancel

Figure 8-5 Set Baud Rate
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8.3.5 Reset Chip

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

&P COM38 - PuTTY E=mray Tl

Figure 8-6 Serial Port Terminal Windows

Notice: Please switch SW3 on before the Nu-MDA-NM1120 connects to the PC. When the Nu-
MDA-NM1120 connects to the PC with SW3 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 SW3 after the

connection
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9 REFERENCE SCHEMATIC

9.1 NuTiny-EVB-NM18101Y Schematic

% VIN VDD
<Rl i 3! B
XRIC 9 2 92
21
o = - 3 —43
I B o[a[o] c8
= SR 0 oo 10uF/35V- c9 4
1u/50V
s < o —
@ FEEERE R N P
2 I 322859 = = ower
5 55%egf
z
Jp4 Vé”
x—o| b-
e 1 s —d:  ip——Temw
VIO us PC.3 [T5 PD3 ™0 9 6 P TICERST
v 27 xLO Egg hE) D2 TICEDAT RXO o ; lg
VHO T3 pc2
cia 1W0Y 2V o <NM18101Y> g e 1
WLo30 | VB PB.3 [T TICERST 1
19 | SR — 3 wio B e —— Debug Interface
WHEZ | W [ N —
———— | WHO PB.4
VBB
VDD Q
GPIO1  RED e
LED1 KK N3 R9 RS
° ° 1l 100K
. VDD Sw1
29z993 30 8 WL TICERST
27Z03ggsg PONERIGREEN | =
- | 1 PUSH BOTTOM (B)
u2 HICIA
ol | o 1uF/
3l | Bkl LED @ = —"Reset
2| | PEER]
o
2
ci6 VDD
10u C1s
viN 1
VIN
1 N REAZIR(O) 9 1 ws
PBO mf U Z WHO
3 PB1 Bemf V. 3 W
£l PB2 Beml W 7 WLO
5 PB4 5 VB
5 CT__oCP [6_—vio —
\
g PB3 PGAI g VLO
g PCZ__Speed_Command - E—
bl 5 Lo
T D T U
T PC. PGAO T ULO
T PCi T PDE RX0
T4 PD. TED T4 pp5 10
5 GND 5 PDL
i NuTiny-EVB-NM18101Y
HEADER 15 HEADER 15 Connect ™M <Doc>
V1.2
eptember 12, 2018 | 1

Figure 9-1 NuTiny-EVB-NM18101Y Schematic
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9.2 Nu-Link-Me V3.0 Schematic

vee
]

USBVBUS
? J
1 6
Usi % VCC  SHIELD vge
USE DT BF DM SHIELD < vee
DP SHIELD KGND

X—5{NC  SHIELD

CE:
ICELED KRR |4

ISPLED

VBUS

AT
——EECTR— USBVBUS©- )
TCE RST

o
VCOM_pin Q sv 3.3V }N1

"USB D+

‘Cl
2]
5|

TXD

GND N
8PAR-330 MICRO_USB [E] VEC comest ey comect
- FERRITE BEAD CECLK TICEDAT
ICERST < L TICECLK
- CE % TICERST
0 ICE_AVDD CERY Tiny_TX
| q Tiny_RX
N
U1
12M O 3A3 C
cswesororen ; 20p
J8E00REoREE
EAi88553830 XL
“KEEZ8Z 882 12MHz
g
25 & 0o <<
1 12M |
X—21 INTO/PB14 48 < *'zu_'
% 31 CPOL/PB13 PA4IADCA [g7—X o —_—
%—7 CPOO/PB12 PAJ/ADC3 [75—X -
X5 PA2/ADC2 75X Q
%51 % PA1/ADCI [27—X
%7 12C1SCL/PALL PAO/ADCO [77—X
%—g] 12C1SDA/PAL0 AVSS a
25 12C0SCL/PAY ICE_CLK 4T —TCE BAT
|CELED”T0 | 12C0SDA/PA8 NUC12SRESDE ICE_DAT
TSPLED: RX1/PB4 PA12/PWMO
—RED 12| TXUPBS PAL3/PWML swa
CREEN RTS1/PB6 PAL4/PWM2
——————47| CTSUPB7 PALS/PWM3 ICE_TX = RXD
Voo © 5 \L/Dug pc'g’/csi/gfi‘f TCECLK TCE_RX = X0
- ﬁ Z TCEDAT VCOM_pin
c4 ©s vss PC10/SDI10 13—%2_%7 T i == —
ooy 010 . PC11/SDO10 X— = —X
=
= = = 2.2 EE SW DIP-4/SM(EHS104LD)
co333858 253
08 ErELoBGB £2Q
58  Sodp®Adcnoos
0. :B@E080000HDaA
2. ARERERRRREERR
vge ] B
i vee 33v
sv 9

}1*

000

CP1
1LOuF/1QY|

g USBVBUS P 0 ohr
: O—ﬁ‘
V%C D1 SS24A 18 "
VCC_connect ; =

ICE_AVDD vee TCEDAT a1 2p—X
Q Q TCECLK 3 ap—x
TICECkT R

L2FERRITE BEAD USBVBUS ) ICECTKC H H e

LIEERRITE BEAD % P [ ICE_RX

L NC Nu-Link-Me
= A4 1 3.0
= NC
[ Thursday, November 16, 201’ T 1 10

Figure 9-2 Nu-Link-Me V3.0 Schematic
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9.3 Nu-LVMDM-MOS(NM18101Y) connect schematic

RX0
vig O 7 1 Off'Page
3 3 ] —
1 REAZRL 1 1 93
7 BO emf U [Z——who _ header3 )
3 B1 Bemf_V 3 W Bemf_U
7 B2 Bemf W T WO UART Connecter Bemf v é,gem:#
5 B4 5 VB Bemf_W. BE:FW
5 CiL__ocp ) VHO e
7 Vv UHO
¥ X pB3 _ PGAI g ike} ULo o
9 C Speed_Command g UB VHO U
10 D. 10 UHO VLO VLO
T ) T 9 1P WHO Who
T C3PGAO T X sy “WLO ho
T C T D6 RX0 okl
1z D. TED 7 D5 ™0 oq Bemf_O
T ND Ty, T D1 P14 = TRSum ééﬁfg‘u’nf
" TPOHIR i —
VvDC
HEADER 15 HEADER 15 CONNECT 2X1(180EHEH)  2X1(18OEHESH) B VDe
= u
™8 ™9 P10 P11 W <://v
Les RE ALY Ox O=x O=x Ox <
+BEVO——<+5V
R 0 Bemf O TPOINT R(NC) T POINT R(NC)
A PCo RET 0 LU TPOINTR(NC) T POINT R(NC) Vilo—=rm ééé"’\]D
o i 4
H R 0 VDC —
L R24 s A0 Bemf U 4. TR
v R! 0 [Bemi_V Speed Command REQ  s0. SP_CMD S :§| v 1Y
u 1 R: 0 {Bemf_w
(o A ocp
co OCP_R78 A A0 RZ 1KPGAO 45V Kocp
1000P Q
REEN I

c32
100P

l I/O Swich

Nu-LVMDM-NM18101Y

eptember 12, 2018 |- 3 3

Figure 9-3 Nu-LVMDM-MOS(NM18101Y)connecet schematic
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9.4 Nu-LVMDM-MOS(NM18101Y) MOS and Driver Schematic

NM18101Y

 ee—
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9 oK v
S
o
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or7
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Connecter
w
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T RR O

Sine wave only
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KR
cu

Qru ||
MTDO7NOAI3(NMOS) ¥ 10K =10 001
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Q8 g 106
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Figure 9-4 Nu-LVMDM-MOS(NM18101Y) MOS and Driver Schematic
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9.5 Nu-LVMDM-MOS(NM18101Y) power schematic
Off-Page

VinO———=xs—{ Vin
%«'G ND

i

HEADER 1(1807%441)
TP 4
MC7805CT(DPAK-3) 45V(NC!
vi- O

Vin vy o
VS(NC)
RER A00,1208 [ out |

J6 DC5V(2.0mm)
1 Power vin_J
-
"
c16
"~ b2our/sov
T~ fr— - c23 C24 ==
o~ c29 0.1 0.1u
0.1u R66
10K C30
T 0.1u
TP6 GND,
T o i
= GND(NC) =
For Hall Power

J5
HEADER 1(180/% #5f)

Power
A4 <Doc> — . vi2
Figure 9-5 Nu-LVMDM-MOS(NM18101Y)power schematic
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10 REFERENCE PCB PLACEMENT

10.1 NuTiny-EVB-NM18101Y Placement

(
|........... ‘.|I|3P8|I|.Q|
T5 14 13 12 1116 3 8 7 6 3 7 VIN poweRL
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u2 .C14 .
LTI Y z
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_. E ([@eBcis o0 4
Timn™¢ @Bcs o0 @
e
¢i7 Cci8 Ci9 T 5W1. n
NnuvoTonN 2[H]e e]
NuTiny-EVB-NM18101Y V1.2 oh
18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 GND

XXX XXX xxrxrxxr=ann 0|)

0 14

Figure 10-1 NuTiny-EVB-NM18101Y Placement -TOP

10.2 NuTiny-EVB-NM18101Y Placement
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Figure 10-2 NuTiny-EVB-NM18101Y Placement-Bottom
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10.3 Nu-LVMDM-MOS(NM18101Y) Placement
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Figure 10-3 Nu-LVMDM-MOS(NM18101Y) Placement -TOP

10.4 Nu-LVMDM-MOS(NM18101Y) Placement
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Figure 10-4 Nu-LVMDM-MOS(NM18101Y) Placement -Bottom
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11 MOTOR LINE AND MOTOR HALL TEST

11.1 Stepl: Application Circuit Measurement Points
Find 1K ohm~10k ohm resistor and connect to 3 phases of motor as right picture.

Use Nu-link to connect with demo board and USB to supply 5V for Hall.

Bemf_U E
Bemf_V

Bemnf_\W

4.7K0 Hh 4.7K0

+5V

J1

Hall Sensor onily

5V

1
Gl % R 0 iBemf_U
3 7 1 ARl

S —CB__| NN )]

. .
u 1000! C
10001 C9
HEADER 5(1807 f:41) 1000P

Hall Sensor

Figure 11-2 Hall Sensor Circuit

11.2 Step2: Physical circuit connection

The motor wires U, V, and W are each connected to 4.7K ohms. The three resistor ends are
connected together and connected to the negative end of the carbon rod. One of the motor wires is
the detection point, and the other carbon bar is used to measure the Hall_U signal line and the
negative terminal. Connect to GND. DC Input 10~24V LDO will be converted to 5V for Hall sensor.

Figure 11-3 Actual connection test circuit
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11.3 Step3: Find the signal of U phase

When measuring the Hall_U signal, select another motor line to measure. When the Hall sensor is
powered, turn the motor to see the signal below. If the peak of Bemf is on the rising edge of the Hall
signal, it means the pair is selected. If you choose another phase, it will not match the signal.

Hall_U Rising edge is aligned to BEMF_1 Hall_U Rising edge is not aligned to Hall_U Rising edge is not aligned to
at 90 (Typel), so we can define BEMF_1 as BEMF_2 (90  or270°) BEMF_3 (90 or 270 )

U phase line

Figure 11-4 Measuring Hall_U and phase relationship

11.4 Step4: Find the signal of V & W phase
Measuring the other two Hall signals also finds the corresponding motor line in the manner of step 3.

Hall_W Rising edge is aligned to BEMF_3
90 (Typel), so we can define BEMF_3 as
W phase line.

Hall_V Rising edge is aligned to BEMF_2
90(Typel), so we can define BEMF_2
as V phase line.

Figure 11-5 Measuring Hall_V, Hall_W and phase relationship

May 08, 2019 Page 35 of 38 Rev 1.00



NUVOTON NM18101Y

11.5 Step5: Check Hall Type

When the phase peak corresponds to the rising edge of Hall, the representation is Type 1. If the phase
peak corresponds to the falling edge, it means Type 0.

Figure 11-6 Typel — Hall & BEMF

Figure 11-7 TypeO — Hall & BEMF
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12 REVISION HISTORY

Date Revision Description

2019.05.08 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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