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1 OVERVIEW

The Nuvoton High Voltage Motor Development Module using MOSFET power stage (Nu-
HVMDM-MOS-NM1817) (NH-NM1817) is used to accelerate product development by providing
ready-to-run hardware and a comprehensive Motor Development Adapter (NuTiny-EVB-
NM1817)( NT-NM1817).

NuTiny-EVB-NM1817(NT-NM1817) is the specific development tool for NuMicro® NM1817 series.
Users can use NuTiny-EVB-NM1817 to develop and verify the application program easily.

NuTiny-EVB-NM1817 includes two portions. One is NuTiny-EVB-NM1817 and the other is Nu-
Link-Me. NuTiny-EVB-NM1817 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® NM1817 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 NM1817 series in
order to reduce component count, board space and system cost. These useful functions make the
NM1817 series powerful for a wide range of motor driver applications.

Function pin DC Power
(J24) Adapter

Hall sensor in put (J1)

PPM/VR X e . e
Switch (JP6)

PPM Input
(JP7)
VR speed
control
UART
Function pin
(J23)

Figure 1-1 Nu-HVMDM-MOS(NM1817) (PCB Board)

28 e
——llisa1 s @‘TL-\

e 7

Figure 1-2 NuTiny-EVB-NM1817 connect to Nu-HVMDM-MOS(NMSl?) (PCB Board)
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1.1 Features
The key features of this board include the following:

€ Motor Control interfaces

- One or two phase inverter bridge with apower rating of DC 310V.

—  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)
- 50KQ 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-NM1817 (JP4)
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2 NUTINY-EVB-NM1817 INTRODUCTION

NuTiny-EVB-NM1817 uses the NM1817 as the target microcontroller. Figure 2-1 is NuTiny-EVB-
NM1817 for NM1817 series, the left portion is called NuTiny-EVB-NM1817 and the right portion is
Debug Adaptor called Nu-Link-Me.

NuTiny-EVB-NM1817 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 NM1817 series
features. The NuTiny-EVB-NM1817 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 5.

\ ICE Controller USB Connector (ICE J1) \

LQFP44 pin
Extended Connector (J24)

‘ Reset Botton | |VSS (J4)

VCC:3.3V or 5V
Extended Connector (J23)| | Target Chip | [VDD (J7)] /O LED| (JPR1)

Figure 2-1 NuTiny-EVB-NM1817 (PCB Board)
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2.1 NuTiny -EVB-NM1817 Jumper Description
2.1.1 Power Connector

® TP1: VCC connector in NuTiny-EVB-NM1817
® J7:VSS connector in NuTiny-EVB-NM1817

2.1.2 Debug Connector

® JP4: Connector in target board (NuTiny-EVB-NM1817) 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-NM1817)

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
® J2,J3: Show all chip pins in NuTiny-EVB-NM1817
2.1.5 Reset Button
® SW4: Reset button in NuTiny-EVB-NM1817
2.1.6 VCOM Enable

® SW3: VCOM function enable for NuTiny-EVB-NM1817. Switch SW3 on before power on to
enable VCOM function. SW3 connects pin 13(PD2/RXD) and pin 17(PCO/TXD) in NuTiny-
EVB-NM1817 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.
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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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2.2 Nu-HVMDM-MOS(NM1817) Jumper Description
2.2.1 Power Setting

® Model: Connect Vin(J4 or TP16) & Conncet GND(TP14 or TP17) for DC 110V~310V.
® Mode2: Connect adpter(J6) for output voltage is greater than DC 35V.

2.2.2 Extended Connecter
® J2 and J3: Show all function pins in Nu-HVYMDM-MOS(NM1817)
2.2.3 GPIO Switch
® SW3: GPIO Switch button in Nu-HVMDM-MOS(NM1817)
2.2.4 Hall Connector
® J1: Hall connect in Nu-HVYMDM-MOS(NM1817)
2.2.5 VR and PPM swhith Connecter
® JP6: VR and PPM Connect to input Command to MCU in Nu-HVMDM-MOS(NM1817)
2.2.6 USRT Connecter

® J11: UART connect in Nu-HVMDM-MOS(NM1817)
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2.3 NuTiny -EVB-NM1817 Pin Assignment for Extended Connector

NuTiny-EVB-NM1817 provides NM1817ZC1AE on board and the extended connector for (J2 and
J3) for LQFP44-pin. Table 2-1 is the pin assignment for NM1817.

Pin No  Port Pin Function (J3) Pin No | Port Pin Function (J2)

01 +5V 01 PC4 | ECAP_P3

02 PD.5 | UARTO_TXD 02 LDO5V

03 PD.6 | UARTO_RXD 03 UB

04 PB.0 | ADCO_CHO,ACMPO_PO,ECAP | 04 UHO
_PO

05 PB.1 | ADCO_CH1,ACMPO_P1,ECAP | 05 U
_P1

06 PB.2 | ADCO_CH2,BPWM_CH1,ACM | 06 UuLO
PO_P2,ECAO_P2

07 PB.4 | ADC1_CHO,ACMPO_N,TM1 07 VB

08 PC.1 | ADCO_CH4,STADC,ACMPO P | 08 VHO
3,ACMP1_P1,SPI0_MOSI,SPI
1_MISO

09 PB.3 | ACMP1_N,PGA_I,TMO 09 \Y

10 PC.2 | ADC1_CH2,BRAKE,CCAP_P1 | 10 VLO

,12C1_SDA,SPI0_MISO,SPI1_
MOSI,UART1_RXD

11 PD.2 | ICE_DAT,ADC1_CH1,CCAP_ |11 +15V
P0,12C0_SDA,SPI0_MOSI,SPI
1._MISO,UARTO_RXD

12 PD.3 | BPWM_CH1,UART1_TXD 12 COM
13 PC.3 | ACMP1_O,PGA_O,SPI0_CLK, | 13 WB
SPI1_SS
14 PD.1 | ICE_CLK,ACMP1_P2,12C0_S |14 WHO
CL,SPI0_CLK,SPI1_SS,UART
_TXD
15 PD.4 | BPWM_CHO,UART1_RXD 15 W
16 PC.0 | ADCO_CH3,BPWM_CHO,ACM | 16 WLO

P1_P0,I2C1_SCL,SPI0_SS,SP
I1_CLK,UART1_TXD

17 VSS

18 IRSum

Table 2-1 Pin Assignment for NM1817 MCU
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2.4 Nu-HVYMDM-MOS(NM1817) Pin Assignment for Extended Connector

Nu-HVMDM-(NM1817) provides the extended connector for (J2 and J3) for function-pin. Table 2-
2 is the pin assignment for NM1817 driver board.

Pin No  Port Pin Function (J3) Pin No | Port Pin Function (J2)

01 +5V 01 PC4 | ENGD
02 PD.5 | TX 02 LDO_5V_OUT
03 PD.6 | RX 03 UB
04 PB.0 | Bemf U, Hall_U 04 UHO
05 PB.1 | Bemf_V, Hall_V 05 U

06 PB.2 | Bemf W, Hall_ W 06 ULO
07 PB.4 | 1V, Bemf O 07 VB
08 PC.1 | OCP 08 VHO
09 PB.3 | PGAI 09 \Y

10 PC.2 | Speed_Command 10 VLO
11 PD.2 | GPIO, ICE_DAT 11 +15V
12 PD.3 | GPIO 12 COM
13 PC.3 | PGAO 13 WB
14 PD.1 | ICE_CLK 14 WHO
15 PD.4 | LED 15 w

16 PC.0 | |_U, VDC 16 WLO
17 VSS

18 IRSUM

Table 2-2 Pin Assignment for NM1817 Driver Board
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2.5 Choise Function Table
The Nu-HVMDM-MOS-NM1817 can be use resistance to choise function.Please follow Table 2-3.

Choise Function Choise Function 7 Choise Function 7 Choise Function

(gi. Ig |$:1E=> § |g Ii § Ig Ii g
Iz c c I < < I < = s 1S

R155 Y, R156 \Y R157 Y R42 v

R9 \Y R28 \Y R36 \Y R43 Y%

R13 Y, R63 Y R64 \Y R44 Y,

R14 v R31 v R39 Y

R10 R29 R37

R11 R30 R38

R158 Y, R159 Y R160 \Y

R42 R44 R43

C5 v C10 v C12 Y

C6 c11 c13

R21 v | Rr23 v | R25 v

R149 v R150 v R154 Y,

R148 Y R147 v R151 v

R92 v R138 v R152 Y,

R140 v R139 v R153 Y,

C36 Y C35 v C52 v

Table 2-4 Pin Assignment for NM1817 Driver Board

2.6 Choise “bemf” measure voltage divider resistor

Vin (V) R1(K) R2(K)

100~130 270 10
140~180 360 10
190~220 510 10
230~260 560 10
270~310 750 10
R1= R9,R28,R36

R2= R14,R31,R39
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2.7 Choise “Vin” measure voltage divider resistor

Vin (V) R3(K) R4(K) R5(K)

110~150 150 150 10

240~310 330 330 10
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3 HOW TO START NUTINY-EVB-NM1817 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 e -}

Figure 3-1 NuTiny-EVB-NM1817 Hardware Setup

3.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-
EVB-NM1817 board. It can be found on Figure 3-2 list directory and downloaded from Nuvoton
NuMicro® website.

April 02, 2019 Page 14 of 37 Rev 1.00


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

NUVOTON NM1817
=

C:\ Nuvoton\BSP Library\NM1817BSP\SampleCode

Directory .
\StdDriver\SYS\KEIL
- | ] [ESREEN)
1 s ) | h g '®aw .
@le . « SampleCode » StdDriver » SYS » KEL [ #3 | Search ka1 )
Organize »  Includeinlibrary = Sharewith v New folder = 1 @
MO519BSP_CMSIS v3.00.001 = Name ’ Date modified Type Size
| Document -
b |4 Nu_Link_Driver.ini 2016/1/25 % 12:... Configuration sett... TKB|
: sl 'ETC ; @] S¥S.uvproj 2016/1/25 £ 12:.. Eisiond Project 17KB
| SampleCode
| FreeRTOS B
| Hard_Fault_Sample ‘E |
| RegBased u i
. : | Semihost
Project File P
| ACMP

| ACMP_Wakeup
| BPWM_Capture

| BPWM_DeadZone

| BPWM_DoubleBuffer
| EADC_ADINT Trigger
| EADC_PWM_Trigger
| EADC_ResultMonitor

EADC Simbtanancht T

l 2 items

< I, | »

Figure 3-2 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:
B Project — Open L 2 |°ﬂ 7 |Review 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

[ | *+ Flash — Download
Program the application code into on-chip ¢ Run the application
Flash ROM

April 02, 2019 Page 15 of 37 Rev 1.00



NUVOTON NM1817
=

4 HOW TO START NUTINY -EVB-NM1817 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-NM1817 Hardware Setup

4.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-
EVB-NM1817 board. It can be found on Figure 4-2 list directory and downloaded from Nuvoton
NuMicro® website.
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NM1817

Directory

C:\ Nuvoton\BSP Library\NM1817BSP\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 o
HDIV

MName

- 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 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 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
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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'f;! Setup - MuMicro ICP Programming Tool I. | Ll - ]

Completing the NuMicro ICP
Programming Tool Setup Wizard

Setup has finished installing MuMicro 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)

www, nuvoton-md. com Finish

Figure 5-1 Optional Step after ICP Programming Tool Installation

-

-] Windows Security -

Would you like to install this device software?

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

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

Corporation’.

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

(3

Figure 5-2 Install Nuvoton COM&LPT Driver
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Figure 5-3 Install Nuvoton Universal Serial Bus Controllers

5.2 VCOM Mode Setting on NuTiny-EVB-NM1817

Before the NuTiny-EVB-NM1817 is connected to the PC, please enable SW3 VCOM function by
switching on SW3. The NuTiny-EVB-NM1817 transmits through UARTO to VCOM to send out
data. Switch SW3 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_NM1817.h to check the using UART in DEBUG_PORT,
which has to be the same as the using UART in the NuTiny-EVB-NM1817.

CANuvoton\BSP LibranAMO519B85P_CMSIS_v3.00.001%\SampleCodel\Std Driver\SYS\KEIL\SYS.uvproj - pVisiond - -
File Edit Wiew Project Flash Debug Peripherals Tools 3VCS  Window Help
NESd&| » @& | | {2 ™ M| = E e N | @ 200000 =
o . T LuAD L
2 H e | | s Egﬁﬂﬁ'—_n\w/
Project 1 E system_M0519.h
= SYS - 21
55 CMSIS 22 | /* Using UARTO or UART1 */
E1-[#] system MO519.c 23 | #define DEBUG PORT  UARTO
- [ stdinth il
- [2] MO519.h e e
26 Define SYSCLEK
core_cmi.h
2']' P
| ] core_cminstrh 28 | #define  HXT {12000000UL) /#1< External Crys
-] core_cmFunch 29 | #define  LXT (32768UL) /#1< External Crys
- [ie] system_MOS13.h | 30 | #define  HIRC {221184000L) /*1< Internal 22M
] SYSh 3 31 | #define _ LIRC (10000TL) /*1< Internal 10K
- [] eadc.h 32 | #define  HSI {500000000L) /*1< PLL default o
[ 2%

Figure 5-4 The Using UART on Keil pVision® IDE
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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
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
NE dd@| & 2@ | | | iE E JE 5| B re70TML2 3 |
tLs ¥ o (1| §%| ePwm _DeadzZone a L 2 o @i
Project 9
= b/ Options for Target 'EPWM_DeadZone'
. D P g
- |#] main.c -
----- stdio.h arget | OLrtertI Listing | User | CJ'EHI Asm I Linkerl Debugl Util'rtiesl
..... Soft HW.h
..... MM1120.h Database: INuMicro Cortex-M Database ;I
----- core_cm(.h ]
_____ ctdint.h Vendor: Muvoton
core_cmlnstr.h Device: NM1120ECT1AE
Step 1 | - core_cmFunc.h Toolset: ARM
----- system_NM1120.h £ NANO130KE3EN Part number: NM1120ECTAE
..... sys.h £ NANO130SC2BN E—
re:
..... ACMP.h i --£1 NANO130SD2BN AR 335t Cortenc MO
..... cadc.h £ NANO130SD3BN
..... EMC.h £ NANO130SE3EN Memories:
----- £1 NM1100FAAE - SRAM: 4K
..... gpio.h - App Flash: 32K
..... EPWM.h L4 NMTIO0FBAE - ISP Flash: 2K
""" £3 NMT100XAAE - Data Flash: 0~32K
""" BPWM.h £ NM1100XBAE
""" TIMER.h = £ NM11200B0AE Feohues
----- WDTh -—£3 NM1120DC1AE :%?1;;;, to 2'2_¢
""" clich - UART:2
----- pga.h - SPI: 1
..... ecap.h 4
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-
Ciptions for Target 'EPWM_DeadZone' u

Devicel Tanget I OLrtertI Ustingl User I Cf'CHI Asm I Linker

i Use Simulator Settings | & Use: INuvatnn Mu-Link Debugger 4 Settings i )
[ Limt Speedto Real-Time
Debug | 2 |
¥ Load Application at 3 main()
Inttiglization File: — Mu-Link ~ChipSelect——————————
. =
I Diriver Yersion: |5592f Chip Type: Edi... |
Restore Debug Sessiol .
ICE Wersion: I .
[¥ Breakpoirts —Reset Optiong——————————————
Step 2 v Watch Windows Dervice Family: IEDTtEH'r“"| Connect: Iunder Flazet vl
v Memory Displ
M Device ID: I Reset: IHW RESET vl
CPU DLL: Param Fort: ISW ]' ~ Download Optiohg——————————
ISAF{MCMS.DLL I Max Clack: IBMHZ vl [ Werify Memary Code
Supporting Forum
Dizlog DLL: Paraml | htp: /s ruvotonemi com Lancel | Uk |
IDAHMCM‘I.DLL | |
oK Cancl Defauts | Help
— — ——— — by
Options for Target 'SYS' M
Devicel Target I Output I Listing I User I CJ-"CHI Asm I Linker I Debug Ltiltties |
—Conrfigure Flash Menu Command
¥ Use Target Driver for Flash Programming [™ Use Debug Driver
INuvaton MNu-Link Debugger j Settings ¥ Update Target before Debugging
it File: J Ed.. |

™ Use BExtemal Tool for Flash Programming

Command:l _l

Step 3 Argumerﬂs:l

[T Fun Independent

| ok || cance || Defauts | Help

April 02, 2019 Page 21 of 37 Rev 1.00



NnNUvoToN NM1817
=

5.3.3 Build and Download Code to NuTiny-EVB-NM1817
Please build the project and download code to NuTiny-EVB-NM1817.
5.3.4 Open the Serial Port Terminal

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

ﬁ PuTTY Configuraticn m
i B e e ——
Categony:
=2 Sgssion | Basic options foryour PuTTY session |
& Ter Fog?ing Specify the destination you wart to connect to
Tnl{lzsboard Serial line Speed
- Bell Com3ag 115200
- Features Connection type:
=~ Window TV Raw ) Telnet @) Rlogin @) SSH @ Serial
Appea!ance Load, save or delete a stored session
- Behaviour _
| ... Translation Saved Sessions I
- Selection
- Colours -
Default Settings
= Connection b
.- Proy
- Rlogin
[#-55H
- Sefal Close window on exit:
() Mways () Mever @ Only on clean exit
|
About ] [ Help l [ Cpen J [ 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 E=mray Tl

Figure 5-6 Serial Port Terminal Windows

Notice: Please switch SW3 on before the NuTiny-EVB-NM1817 connects to the PC. When the
NuTiny-EVB-NM1817 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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NM1817

. —————
6 NUTINY-EVB-NM1817 SCHEMATIC

6.1 NM1817 MCU Circuit Schematic

P 3 P 2
8 g g 1 045V 1__Pc4 ENGD
A D> 10 LDOSV
D6__RX0 3 U8 ©
4 PB0_Bemf U Hall U 7 UHO
B 5 PBI__Bem( vV Hall V 5 U
& PBs Beml W Hal W § U0
7 PB4__T V/Bemi O 7 VB
o | o 8 pCl B VAO
oI =18 9 B3___PGAI TV
HE T0PC2 Speed Command 10 VIO
T CE_DAT T 15V
T GPIO 7 _com__°
u2 13 PC3 PGAO W8
PEEETER ks CE CIR hCs WHD
z T3% C0 1 UVBT T6 WO
g - —
H [ TRsum _ “‘
E HEADER 16
s HEADER 18
VDD:
GPIO1 ~ RED @
34 22 CO LED R N3 3
v X35 NC ADCO_CHJ/BPWM_CHOIACNP1_PO/IZC1 SCLISPIO_SS/SPI1 CLIUARTL DOIPCO (71 BaTEDL A
VG v BPWM_CHO/UARTL_RXD/PD4 77 DITICECLK VDD
—VE 37 VHO ICE_CLIIACMP1. P2/12C0_SCUSPI0 CLKISPIL SS/UARTO_TXD/PD1 [T c 0
€10 FMLW VB 1_0/PGA_OISPI0_CLK/SPIT_SS/PC3 |15 5 PRRIEEN 1 g
X331 NC WM_CH/UARTL_TXD/PD3 [T DITCEDAT il 7
UL 40| NC ICE_DAT/ADC1_CH1/CCAPO_P0/I2C0_SDA/SPI0_MOSI/SPI1_MISO/UARTO_RXD/PD2 [-T§—pC7
———721] uLo ADC1_CH2/BRAKE/CCAP_P1/I12C1_SDA/SPI0_MISO/SPI1_MOSI/UARTI_RXD/PC2 |5 55
u X2 {NC ACMP1_N/PGA T/TMOIPB3 |17 TCERST
GHO u T3 pci LDOSV
c11 ||_1wsoy " UE 44| UHO ADCO_CHAISTADCIACNPO_PA/ACHPL PUSPIOMOSIISPI1_MISOIPCL [ 17— pB7—
\»— uB 1_CHO/ACMPO_N/TMU/PB4 [———————
o DE|
I
5 u)o cap
z VDD
g e DER 1
&
233
229 R127
888 10K
==
222 PC4__ENGD
53
gEE
gge
===
0282 YeCzomeel_¢yec_connect
- FEER X TICEDAT <N
128 K TICECLK =
10101 =
8\ PR L K TICERST 1p4 ) vpD|
> & 990 o)
5 5 3888 P L.
FERD
08028888 sms <T'”‘/R 3 4p TICECLK
z-zWws>>aooo PD5 0 Tin) ? gs TICERST
VoD NM1817 Hr )t L PD6_RI1LAIAD Tiny RX o & 1oh
0 =
Vg =
> 9l lolofales
g i
9| ol ol i R15
=1 IS 100K
&
LDOSV O VDD SW4
S TICERST
PUSH BOTTOM (B)
Cl6
1UF/10V NuTiny-EVB-NM1817
E AL | <Doc> ’Vl.O
N Thursday, February 21, 2019 T 2
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6.2 Nu-Link-Me V3.0 Schematic

NM1817

_

vee useyeus ICE CONNECT IF
J
ICE1 6 vee
ICELED KR ICE_USB SHIELD g vee
oW
ISPLED
8P4R-330 MICRO_USB vCC comect vec some
"~ FERRITE BEAD ICECLK TICECLK
i = CERST <
o N e TICERST
ICE_ Status PVSS 1-(°; ICE_AVDD CE RX Tiny_TX
—~— = lsls ) Tiny_RX
= 2
U1l b4 =3
‘:FE d E&E&E );LT 12M 0 R3NF il F_“
G csnTneNaLen 20p
22888 10500000858
§u>>5;:&&&§a<ggs X
EXEASS22 =3
5 28585 22< 12MHz
8 0o
1 < 12M 1
X—>1 INTO/PB14 s 48 = }'20—‘
%—3 CPOL/PBI3 PA4IADC4 g7 . =
o CPOOIPBI2 Eﬁg;ﬁggg Fa5—X vce 12M Oscillators
Foma ¢ NI S CINALONS |
10uF/10V )(—6_‘ X320 PAL/ADC1 [~Z7 X
RESET %— 12C1SCLUPALL PAO/ADCO [F73—X
- —_—— %—g| 12C1SDA/PAL0 AVSS TCETIR
X—g{ 12C0SCLIPAY ICE_CLK 4T —TCEDAT
|CELEDX T | 12COSDA/PAS NUC12SRESDE ICE DAT Fa0———————— RRSETL w3
TSPLED 11| RXUPB4 PA12/PWMO 35 X 100K ICE_TX — RXD
—RED 1z ] TXUPB5 PA13/PWML [35—X TCE RX == 0
—GREEN 13| RTSI/PB6 PAL4/IPWM2 [—37—X = == VCOM pin
——————17{ CTSUPB7 PALS/PWM3 [ 35X |cERsST =
157 LD PC8/SS10 TCECIK H N— == —X
| ¢4 VvEC Ojﬂ—w VDD PCO/SPCLKL {37 5 TCEDAT
vss PC1/SDI10 SW DIP-4/SM(EHS104LD)
| 10F/6V 0.1u - PC11/SDO10
=g .
gq2  EE VCOM switch
2o8308888 283
w KRProoe® 2234
0% 02264 558
B0, +BEBB0000LEES vee 33v
2506080 0RRRRa R80T sv o o
vee ~ ffffff offl Q sv 33v na;
SR B
2 1als
§ eleblo VCOM pin UPL ERE) cPL
TCE_DA ] %l AM [LOUF/1(
TCE_CLK USBVBUSO SBER
TCE_RST JPRL
6 81 USBVBUS  PD, 182 (R0603 0 ohm) :
O
Eu 1u
1 SS24A
o - Power switch
VEC b1 sgzan 2p:
VCC_connect
ICE_AVDD vee ﬂ TCEDAT q: 2p—X
o o TCECLK 3 ap—x
_ICECIK o
L2FERRITE BEAD USBVBUS TCERST P 5 6 P—X ICE_TX
L3FERRITE BEAD 2 9 ; 13 ICERX
- Nu-Link-Me
= NC
= A4 1
= o SWD connect I 3.0
Thursday, February 21, 2019 T 1
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7 NU-HVMDM-MOS(NM1817) SCHEMATIC

7.1 Connect Schematic

daas Y page connect
] -O+5V +5V p PG
PD5__TX0 1 PC4 ENGD 1 9
I Pb6_RXO 2 RYO
7 B0 Bemt_U Hall U 3 B © Lbosv T 0
5 PBI_Bem V Hal V. 7 FO ZW
6 PB2 Bem W Hal W 5 ' VRI50K VRIVSP(180/%H5 Bemf U
[7 PB4 1 ViBemi O 5 U0o UART port (1801 “BemryBent
8 pCL 1 0C B HEADER 4 p = —Bem WS -
9 PB3__PGAI 8 VHO — ==L Bemf_W
[[T0_—PC2_Speed Command TV UHO
TTPD2 ICE DAT T0 VIO Ve
12 PD3_GPIO - — 9 0 VHO
T3 PC3 _PGAO 7 _cow__ oMY ke
17 D. ICE_CLK T. B WHO
T5 Pb4_LED T4 WHO o o WG
T6PCO_T UNDC TS
T ND ) 16 WO P14 VSP(80EHEH Bemf_O
TRSUm I TPQWIR i ¢ 4 —TRSum <¢Bemi_0
= ueaoer 1610 Connect 2011801k 21180/ VSP input
HEARER.
M TP8 P9 P10 TP1L
Ox Ox Ox Ox
i TPOINT R(NC) TPOINT R(NC)
GN T POINT R(NC) T POINT R(NC) GPI10 Switch
" o
v Y GND
v q GPIO LED PB4 R 0o v L—<<GND
RE§ A0 Bemf O

HEADER 5(1807}/EH)

|
PCo RET A0 Ly A

R 0 vbc

Speed Command R143n N0 SP_CMD

Nu-HVMDM-NM1817_Connect

A4 | <Doc> VL.0)
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7.2 MOS and Driver Schematic

page connect;
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o1 Y 7
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i Raz Y v
s 5o o =
< 000p " W
I I‘ T = »
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a0
'};—%UA
R
0 O I = ¥ o
Connecter | Sine wawe only
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S v j S
Dvron] [ g o mo o osos i R R3O Bami v
e
Qs g ri || den .14
PR E? rmanios TR T sent o Table 1
118 HOTORW J2_OTORW — = e
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14 RV 100~130]  270] 10}
v B - 1
t u 140~180| 360] 10)
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o 319 WOTORW 120 WOTOR W
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T B PV T R R o e w | I
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ESLINC) DS o b1 i ki 2] v i#:] v X3 v v
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e . E | = - o -
P o w JE LSS =
02 ‘ @T @T g 1l R3) ]
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N T N —— s v 0] v Tl
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4 ] 1150 ] 150 v ]
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7.3 Power Schematic

2 HeapR " "page connect

N P16 R AI206/470K +15V
DC_110V~310V(2.0mm)_ Vvin vin El K15y
o9 NRT1201_SOP8 <K+
1 8 [ 1 [}
Power 4 15V s
3 1 R 30K P15 45y Q i
g MC7805CT(DPAK-3) 45V GND 3
° 3 @ 9 ES1) | D6 v2. O KGND
(I - 2 4t . .3 1
il el ! I A in o out = H
T~ I~ = ZZ vDC
Y o Caa C: o o0
g g g 0.1u ——1dur_C385 4.7K| ca9 cao”| | ca | csig
sy § =200y T4.7uF 100uF/35%T~—=0.1JUF=—10uF ca3 ==
I o o R134 o~ TuF
2 2 IS 12D6/1.51 L ES1)
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2 |4 1 GND,
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D7 -
- = GND
I
5
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I
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7.4 NuTiny-EVB-NM1817 PCB Placemen
Users can refer to Figure 7-1 for the NuTiny-EVB-NM1817 PCB placements.
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™ Jerrrod L1 Swa
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ol® ® = = g—m
o®® &% =gy
ole e E = = I,
( @ g 1 LK 0 L & . o cet "““S "
g R14POWER1 2> . I]:I
o @ 5«9:@ N o @D @B
NuTiny-EVB-NM1817_V1.0 > el Tw I':,[I x‘ - cs -
Looooooooooooooooo| N g2 o .CP”"%:;"
22 A 9 0 11 12 13 15 16 17 18 18 20 21 22 GNDIRSUm RP1_ @ S
(o % FY "% ™
HeeO®QO0OPOOOOSONORNOS Heeo
858 [eX (1} 0<gVEF+ 2020 aua
: 2 «HEPHEH: e <HPE: = XX XY |
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@ viowm . I ]
NoTovunN 2] (e v
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Figure 7-1 NuTiny-EVB-NM1817 PCB Placement
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7.5 Nu-HVMDM-

MOS(NM1817) PCB Placemen

NM1817

Users can refer to Figure 7-1 for the Nu-HVMDM-MOS(NM1817) PCB placements.
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yeEEs
o[ e
Blo| s

118 ce(iEll
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5T =@
e HHDH-NM181 ) A w/
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e on A ALLIELEEN
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H © W ve HIV H @
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@ .- R EIET ®0 . L)
Figure 7-2 NuTiny-EVB-NM1817 PCB Placement
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8 NU-HVMDM-MOS(NM1817) APPLICATION CIRCUIT DESCRIPTION

8.1 Hall Sensor Description

If want use “Hall sensor”, the R21, R23, R25 need use 0Q connect to Bemf_(U,V,W). But want use
back electromotive force, the R21, R23, R25 need remove it.

J1

— R18
5V 1 R17 » 47K Hall Sensor omly
CNT 2 Il' R19 > 4.7
W 3 HU 47 WO _ R 0 iBemf_U
v 4 HV N 1 _ WO 1 _ R 0 JBemi_V
U 5 HW 1 RIAJIAO cs | RZRUAAD Bemi_W

T000—C |
= 1060EE=C9
HEADER 5(1807E4+) 1000P

Figure 8-1 NuTiny-EVB-NM1817 PCB Placement

8.2 VR and PPM Command Function Description

The “speed” signal is use variable resistance(JP5) to provide voltage changes. The VSP is PWM filter
signal to MCU(JP7), user can detect voltage to changes motor rotating speed. The JP6 is choose
“speed” or “VSP” input to MCU.

_______________________________________________________________________________________________

+EV
¢ JP5 JP6
A 4 . Speed ’
Speed _ d 5 i | MCU_PPM o )
| car i 1 VSP D

JP7

VSR BB Oy REL K .
+

R62 cos VO 92

30K — 3

1000p PPM

Figure 8-2 NuTiny-EVB-NM1817 PCB Placement
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8.3 Nu-HVMDM-MOS(NM1817) Function Mode Switch Description

The Nu-HVMDM-MOS(NM1817) can switch to “Sine wave Back electromotive force”, “Square wave
Back electromotive force” and “Hall sensor” mode. Please follow the table to choose.

R9 R10 R11 R13 R14 C5 C6
Model:
\% X X \Y, Y Y X
Sine wave Back electromotive force
Mode2:
. \% Y Vv X Y Y \Y,
Square wave Back electromotive force
Mode3:
X X X X X X X
Hall sensor
g Q13
MTDO7N04J3
| Sine wave onlj ﬂ
Connecter | wa\o |
u \___ - i
R9 56K R10 .. . . 1K R1i_ ., .0, IBemi U
v [
| | I
R14 c5 Cé | |
L Q14 10K =—(1000p ——001u |
MTDO7N04J3 | | :
1 | |
?TLSquare wave onlyj' |
—————————— |
|_Shunt | |
1o |

Figure 8-3 NuTiny-EVB-NM1817 PCB Placement
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9 MOTOR HALL AND MOTOR LINE MEASUREMENT STEPS

9.1 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.

Measurement|steps

Bemf_U E
Bemf V )

e
Bemf_W \'>

4.TKY [‘b 4.7KD

Figure 9-1 NuTiny-EVB-NM1817 PCB Placement

+5V

R18
5V 1 4.7K Hall Sensor onily

o 5 Ull" 4 20,10 R o {Bemf U
L I S —1 o AT i
U 5 AW __ | 0 ——C8__| 2R AN jpem_W/

1000 C
1000 C9
HEADER 5(1807% 1) 1000P

Hall Sensor

Figure 9-2 NuTiny-EVB-NM1817 PCB Placement

9.2 Step2: Physical circuit connection

April 02, 2019 Page 33 of 37 Rev 1.00



NnNUvoToN NM1817
—

9.3 Step3: Find the signal of U phase

T T G

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'(Type1l), so we can define BEMF_1 as BEMF_2 (90" or 270°) BEMF_3 (90" or 270 )
U phase line

9.4 Step4: Find the signal of V& W phase
Find 1K ohm~10k ohm

Hall_V Rising edge is aligned to BEMF_2 Hall_W Rising edge is aligned to BEMF_3
90°(Typel), so we can define BEMF_2 90'(Typel), so we can define BEMF_3 as
as V phase line. W phase line.
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9.5 Step5: Check Hall Type

Figure 9-4 Typel — Hall & BEMF
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10 REVISION HISTORY

Date Revision Description

2019.04.02 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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