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1 OVERVIEW

NuTiny-EVB-NM1820xS(NT-NM18200S) is the specific development tool for NuMicro®
NM1820xS series. Users can use NuTiny-SDK-NM1820xS to develop and verify the application
program easily.

NuTiny-EVB-NM1820xS includes two portions. One is NuTiny-EVB-NM1820xS and the other is
Nu-Link-Me. NuTiny-EVB-NM1820xS 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® NM1820xS series can run up to 48 MHz and offers
17.5K-bytes embedded program flash, size configurable data flash (shared with program flash),
2K-byte flash for the ISP, and 2K-byte SRAM. Many system level peripheral functions, such as
I/0 Port, Timer, UART, SPI, 12C, ADC, Watchdog Timer, Analog Comparator and Brown-out
Detector, have been incorporated into the NM1820 series in order to reduce component count,
board space and system cost. These useful functions make the NM1820 series powerful for a
wide range of motor driver applications.

The power supply input of NM1820 is up to 40V. The UVLO circuits prevent malfunction when
VCC is lower than the specified threshold voltage. It also build-in bootstrap diodes that can
reduce output component.

Additionally, the NM1820 series is equipped with ISP (In-System Programming) and ICP (In-
Circuit Programming) functions, which allow the user to update the program memory without
removing the chip from the actual end product.
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2 NUTINY-SDK-NM1820XS INTRODUCTION

NuTiny-SDK-NM1820xS uses the NM1820xSEBOAE as the target microcontroller. Figure 2-1 is
NuTiny-SDK-NM1820xS for NM1820xS series, the left portion is called NuTiny-EVB-NM1820xS
and the right portion is Debug Adaptor called Nu-Link-Me.

NuTiny-EVB-NM1820xS 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 NM1820xS series
features. The NuTiny-EVB-NM1820xS 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.

Nu-LVDMD-NM1820xS(NL-NM1820xS) Figure 2-2 is Motor driver board. Users can use it to
develop Motor control function.

‘ ICE Controller USB Connector (ICE J1) ‘

oo ooovvoa0o00n) 2[0]C Qoo

e = = = = Nu—Llnk-Me V3.0
NuTiny~EVB-NM1820_V1 0 JETRo :

Reset Botton 7T
(SW1) i

1 1557 (57 vics

;;;;;;;;;;;;

VCC:
Extended Connector (JP7) |[VSS (J4) || Target Chip ||ICE Controller| |4 4\, or 5V
(JPR1)
Figure 2-1 NuTiny-SDK-NM1820xS (PCB Board)
VR speed . . DC Power
control Function pin (J3) Adapter

PPM/VR
Switch (JP6)

Reset _.)' b

User Key =2}

PPM Input
(JP7)

Hall sensor in put (J1)| |Function pin (JZ)‘

Figure 2-2 Nu-LVMDM-MOS(NM1820xS) (PCB Board)
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Figure 2-3 NuTiny-SDK-NM1820xS + Nu-LVMDM-NM1820xS (PCB Board)
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2.1 NuTiny -SDK-NM1820xS Jumper Description
2.1.1 Power Setting

® J1: USB port in Nu-Link-Me
® JP4: VCC Voltage connecter in NuTiny-EVB-NM1820xS

Model JPR1 J1 USB port JP4VCC | J2 VDD MCU Voltage

Model 1 Se('de:fta\égw Connect to PC X DC 5 output DC 5V

Model 2 X X bC 4';‘—-:1;/“; 30V DC 5 output Voltage by JP4 input
X: Unused.

2.1.2 Debug Connector

® JP4: Connector in target board (NuTiny-EVB-NM1820xS) 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-NM1820xS)

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
® JP7, JP8: Show all chip pins in NuTiny-EVB-NM1820xS
2.1.5 Reset Button
® SW1: Reset button in NuTiny-EVB-NM1820xS
2.1.6 Power Connector

® J2: VCC connector in NuTiny-EVB-NM1820xS
® J4:VSS connector in NuTiny-EVB-NM1820xS

2.1.7 VCOM Enable

® SW3: VCOM function enable for NuTiny-SDK-NM1820xS. Switch SW3 on before power on
to enable VCOM function. SW3 connects pin 11(P1.2/RXD) and pin 12(P1.3/TXD) in
NuTiny-EVB-NM1820xS 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-LVMDM-MOS(NM1820xS) Jumper Description
2.2.1 Power Setting

Model J6 DC power adapter | Vin connect power
Model 1 DC 7V ~ 30V Input X
Model 2 X J4, TP4

X: Unused.

2.2.2 Extended Connecter
® J2 and J3: Show all function pins in Nu-LVMDM-MOS(NM1820xS)
2.2.3 Reset Button
® SWa3: Reset button in Nu-LVMDM-MOS(NM1820xS)
2.2.4 User Key
® SW2: User button in Nu-LVMDM-MOS(NM1820xS)
2.2.5 Hall Connector
® J1: Hall connect in Nu-LVMDM-MOS(NM1820xS)
2.2.6 VR and PPM swhith Connecter

® JP6: VR and PPM Connect to input Command to MCU in Nu-LVMDM-MOS(NM1820xS)
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2.3 NuTiny -SDK-NM1820xS Pin Assignment for Extended Connector

NuTiny-EVB-NM1820xS provides NM1820xSEBOAE on board and the extended connector for
(JP7 and JP8) for TSSOP 28-pin. Table 2-1 is the pin assignment for NM1820Xs.

Pin Name Pin Name
01 VB 15 /RESET
02 WLO 16 P3.0,ADC_CH6,ACMP1_N,
CCAP
03 W 17 P3.5,TM1,12C_SCL,
ACMP1 P3, ADC_CH10

04 WHO 18 P4.7, ICE_DAT
05 WB 19 VSS
06 PLDO5V 20 P4.6, ICE_CLK
07 VIN 21 P5.2, INT1, CCAP
08 VSS 22 ULO
09 DLDO5V 23 U
10 P1.0, ADC_CH1, ACMPO_P1 24 UHO
11 P1.2, ADC _CH2, UARTO_RX1, 25 UB

ACMPO_P2
12 P1.3, ADC_CHS3, UARTO TX1, 26 VLO

UARTO_TX1, ACMPO_P3, INTO
13 P1.4, ADC_CH4, ACMPO_N, 27 V

UART1_RXO
14 P1.5, ADC_CH5, ACMPO_PO, 28 VHO

UART1_TXO

Table 2-1 Pin Assignment for NM1820xS MCU
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2.4 Nu-LVMDM-MOS(NM1820xS) Pin Assignment for Extended Connector

Nu-LVMDM-(NM1820xS) provides the extended connector for (J2 and J3) for function-pin. Table
2-2 is the pin assignment for NM1820xS driver board.

Pin Name Pin Name
J2 connect J3 connect
01 VB 15 NRESET
02 WLO 16 PPM
03 W 17 |_OC/VDC
04 WHO 18 ICEDAT
05 WB 19 VSS
06 PLDO 20 ICECLK
07 VIN 21 LED / Key
08 VSS 22 ULO
09 DLOD 23 U
10 Bemf_O/I1_Shunt 24 UHO
11 I_SUM 25 uB
12 Bemf_U 26 VLO
13 Bemf_V 27 \%
14 Bemf W 28 VHO

Table 2-2 Pin Assignment for NM1820xS Driver Board
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2.5 NuTiny-SDK-NM1820xS PCB Placemen
Users can refer to Figure 2-4 for the NuTiny-SDK-NM1820xS PCB placements.
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Figure 2-4 NuTiny-SDK-NM1820xS PCB Placement
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2.6 Nu-LVMDM-MOS(NM1820xS) PCB Placemen
Users can refer to Figure 2-5 for the Nu-LVMDM-MOS(NM1820xS) PCB placements.
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Figure 2-5 NuTiny-SDK-NM1820xS PCB Placement
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3 HOW TO START NUTINY-SDK-NM1820XS 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.

Figure 3-1 NuTiny-SDK-NM1820xS Hardware Setup

3.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-
SDK-NM1820xS board. It can be found on Figure 3-2 list directory and downloaded from Nuvoton
NuMicro® website.
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C:\ Nuvoton\BSP Library\NM1820xSBSP\SampleCode
\StdDriver\SYS\KEIL

Directory

NM1200_MM1100BSP_CMSIS 300000 A Mame Date modified Type Size

Document 1] Nu_Link_Driverini 015/4/20 £ 09..  Configuration sett.. 7KB
Library il svS.uvproj 018/6/11 T 03, Eisiond Project 17KB
_ | SampleCode
Prlgijli(:t Hard_Fault_Sample
RegBased
Semihost

W StdDriver
ACMP

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 wusing the debugger commands,
you may:

B Project — Open 4 |°¢Q T |Review variables in the watch

Open the SYS.uvproj project file window
T
s 4 & Single step through code
[ Project — Build

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

] ¥ Flash — Download

Program the application code into on-chip *

Run the application
Flash ROM PP
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4 HOW TO START NUTINY -SDK-NM1820XS 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-SDK-NM1820xS Hardware Setup

4.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-
SDK-NM1820xS board. It can be found on Figure 4-2 list directory and downloaded from Nuvoton
NuMicro® website.
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C:\ Nuvoton\BSP Library\NM1820xSBSP\SampleCode

Directory 4
\StdDriver\SYS\IAR
St Driver "~ Name Date modified Type Size
ACMP :[_'| Mu_Link_Driver.ini 2015/4/20 =% 09.. Configuration sett.. 7KB
ACMP - Copy SYS.uvproj 2018/6/11 T5F03.. IEisiond Project 17 KB
ADC_Compare
ADC_Convert
CLK_SwitchHCLK
FMC_IAP
FMC_RW
GPIO
Project File HDIY

2C_FIFO_EEPROM
2C Interrupt_EEPROM
PWM_DeadZone
PWM_DoubleBuffer
SPLFIFO_Flash
SPI_Loopback
SYS

1AR

KEL

Figure 4-2 Example Directory

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

u ﬁStart IAR Embedded Workbench [ | & Project — Download and Debug
Program the application code into on-chip
Flash ROM
B File-Open-Workspace gl
Open the SYS.eww workspace file B <=“Single step through code
.‘_
B = Reset the device
nn@'n;
m  “¥project - Make ey
Compile and link the SYS application B <"Run the application
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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 Toal 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: Muvoton Co., Ltd. Ports (COM 8 LPT)
= Publisher: Nuvoton Technology Corporation

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

Corporation”,

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

=

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-SDK-NM1820xS

Before the NuTiny-SDK-NM1820xS is connected to the PC, please enable SW3 VCOM function
by switching on SW3. The NuTiny-EVB-NM1820xS 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_NM1820xS.h to check the using UART in
DEBUG_PORT, which has to be the same as the using UART in the NuTiny-EVB-NM1820xS.

File Edit View Project Flash Debug Peripherals Tools 5VCS Window Help
N @] % 2@ | | P oo™ M| EE E | B PwWMCH =0
LOAD i
& || s R A ¢
roject r A retarget.c main.c
E-§3 5VS 16 | #else
r_“—l CMSIS 17 | /* Imsist on keeping widthfrec, to avoid |
E‘B User 18 | Fpragma import printf widghprec
: . — 19 #Fendif
£1-£3 Library S | Tendif
: ctarget 1 -
- 5] retarget.c 22 []$#ifdef DEBUG ENAELE UART1
23 | sdefine DEBUG_ PORT UART1
24 | gelse
25 fdefine DEBUG PORT UARTO
26 | Fendif
27 L
28 J/* Un-comment this line to disable all pr
29 //#define DISABLE UART

Figure 5-4 The Using UART on Keil uVision® 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

B~ E ﬁl LM | | w T L[ IEEE E /| B PwM_CH=0 v
@ E | Lnnn| cys . ﬁ '_I \/ s@
Project ra retargetc | [X] main.c
ﬁ 5¥5 - e
. 517 CMSIS Opticns for Target 'SYS

Target I Outputl Listingl User I CJCHI Asm I Linker | Debugl Util'rtiesl

INuMicm Cortex-M Database ;I

Vendor: Nuvoton
Device: NM1320EBDAE

Step 1 Toolset: ARM
Search: I
£3 MMIL520RD2AE ;I Part number: NM1820EBOAE
£3 NMI1530VD3AE CPU Care:
ﬂ MMLS30VEIAE ARM 32-bit Cortex-MOD
EI MNM1B20EBDAE Memories:
- SRAM: 2K
£1 NM1E20LEOAE hop Fisah: 175K
£1 NM1820ZBOAE - ISP Flash: 2K
£ NMLEZIFBOAE — |- Data Flagh: 0~17.5K
£3 NMIB23EBDAE Features:
-1/0:upto 18
£3 NM1823LBOAE Timer Beaob
£1 NM18237BOAE ~|
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Options for Target 'SY5' >

Device I Target I Output I Listingl Iser I CJ'CHI Asm I Linker Debug IUtiI'rties I

™ Use Simulator Settings | & Use: INuvutor‘l Mu-Link Debugaer LI Settings I
[ Limit Speed*~D=-LT:

— 1Debug x

v Load i v Funt i

I Load Fopiia o — Chip Select 1| Fum ks mcing

Initialization File

; iom: |B725 i g I "I | i |
I_ Diriver Wergion: r Chip Type:  |NM1520 J Edit...

Restore Debu ICE Version: ~ Reset Dptions

IV Breakpo Device Family:  |Cortex-M Corhect: INu:urmaI VI fbox
Step 2 ¥ Watch
Reset: I.t'l'l.utudeteu:t vl tem Viewer

[V Memary Device D
Poit: o — Diownload O ptions

CPU DLL: —— .
ISﬁHMCMSDU b ax Clock: 1MHz - erify Memory Code

J 1T

Supporting Forum C | | ITI
EM: http: /forum. nuvoton, com. ance

Dialog OLL: SC: hittp: v, nuveaton-meu. comyforam. php

[DARMCH1 DI, e
| oK | Cancel |  Defauts | Help

a T — h'
Options for Target 'SYS' M

Device I Targetl OLrtertI Ustingl User I C."C-I—l-l Psm I Unkerl Debug Ltilties |

—Configure Fash Menu Command
¢ lse Tanget Driver for Flash Programming [ Use Debug Driver

INu\raton Mu-Link Debugger j Settings ¥ Update Target before Debugging

it File: | J Ed'rt...l

{” Use Extemal Tool for Flash Programming

Command:l _l

Step 3 A.rgumerrts:l

[T Fur Independent

ok || cancel || Defauts | Help
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5.3.3 Build and Download Code to NuTiny-SDK-NM1820xS
Please build the project and download code to NuTiny-SDK-NM1820xS.
5.3.4 Open the Serial Port Terminal

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

ﬁ PuTTY Configuration M
4 & P W —
Categony:
=2 Sgssion | Basic options foryour PuTTY session |
& Ter Log?ing Specify the destination you want to connect to
T"é:'ma g Serial line Speed
- Bell comagl 115200
- Features Connection type:
= Window ) Raw ) Telnet ) Rlogin ) SSH @) Serial
.gppea!ance Load, save or delete a stored session
- Behaviour _
| ... Translation Saved Sessions I
- Selection
- Colours -
Default Settings
=) Connection Load
- Promy
- Rlogin
- 55H
- Sefal Close window on exit:
() Mways () MNever (@ 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-SDK-NM1820xS connects to the PC. When the
NuTiny-SDK-NM1820xS 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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6 NUTINY-SDK-NM1820XS SCHEMATIC

6.1 SDK Circuit Schematic

NM1820xS

Vgb
e VIN VIN VDD
VING 9 J N 4 N vBp:
R8 4 I GPlO1  RED
100K o —3 § — § LEDL KK N3 Ro
S cs c9 1
o TICERST 10uF/35V- 0.1u/35V 4 VDD
- ~ 'R POWER1GREEN Q
PUSH BOTTO| 4 | RR N1 Ry
4 § N 1
JpP8 JP7
u2 1P 14 pog
T3Py
1 28 2t 7 i
8
vB VHO T
c19 7 u/50V; 5 10
10/50Y] P: wLo V26 5 g
B W VLO 75 ]120 =3
B 5] WHO UB [27 = T
c18 ||100 PIDO__ P66 | W8 UHO 723 Fuisov: I [ 0
l I VI PLDO u 0 )
ps B | VIN T P21 [EDL 1T 7z ]
17 [[0.iu_, DLDO 97| Vss INTLPS5.2 770 0 TICECLK T. 7
| I & T_Shunt 10| DLDO ICE_CLK,P4.6 [ Tg 3 5
Tiny RXVDDTOC T | P1.0,CPPO,AINL VSS I 8 TICEDAT 1z T 5
Tiny TX Bemf U T P1.2,CPPO,AIN2,RX0 ICE_DAT,04.7 [T 77 SUM =
BtV T3{ P1.3,.CPPO,AIN3, TX0,INTO AINO,CPPLP3.5 [-T6—pT6 PRl -
Bemf W 14| P1.4,CPNO,AIN4,RX1 AIN6,CPN1,P3.0 [T5 5 TICERST
P1.5,CPPO,AINS5, TXL IRESET
NMI820xS-TSSOP28
ApP4. N
Vil
%x—91 2 g—(T,CEDAT K vee_connect
s ap TICECLK
Tiny 95 K TICERST
Tiny_RX 7 8
- L wP——0

—2 e p128)

TICEDAT

TICEDAT
T
— < TICERST
—_—y R
Tiny _RX Tiny _TX
—RE Ry TRx

NuTiny-EVB-NM1820x S

A4

2

November 29, 201

I 10
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6.2 Nu-Link-Me V3.0 Schematic

vee USBVBUS
o o 3
1 6 vee
ICE1
ICELED KRR |4 USB l—rDM VCC  SHIELD 1S
= TS5 b5 oF DM SHIELD vee
Icp1 DP SHIELD GND
ispLep KR X—5{NC  SHIELD =
L e :
IDLEL 8P4R-330 mini USB 5pin L VEC_connect¢4\ice_connect
RED RA . et TICEDAT
FERRITE BEAD ICECIK TCECLK
BUS CERST e
GREEN KK - CE TX RS
ICE_AVDD —
o [ Tiny_RX
vee UL 8
12M O 3A3 C:
PRI 20p
noSoog<<g
e gopggeiss
10K EREREA] [
28855 28°< 12MHz
Qo
ICE_RST 1 12M |
- X—7 INTO/PB14 48 - =
% 3| CPOUPB13 PA4/ADCA [~Z7 X —
c2 X—7] CPOO/PB12 PA3/ADC3 [75—X vee
10uF/10V X512 PA2IADC2 75X )
X5 PAVADCL 27X
- )(—7—‘ 12C1SCL/PALL PAO/ADCO 773 X
X—g1 12C1SDA/PA10 TCE CIK
X—g 12C0SCLIPAY ICE_CLK TCE_DAT
ICELED 10| 12COSDA/PAS NUC12SRESDE ICE_DAT 20—
—TSpLED—IT | RXI/PB4 PA12/PWMO
—Rep 17| TXU/PBS PAL3/PWML sw3
GREEN 13| RTS1/PBS PALIPWM2
——————1{ CTSUPB? PAISIPWM3 RXD
151 LDO PC8/SS10 O
“les VeC oo voD PCY/SPCLKL TRAT TCEDAT VCOM pin
vss PC10/SDI10 |7 % T
| 1uF/16v 0.1u s peiysbolo
= = = 2.9 EE SW DIP-4/SM(EHS104LD)
835852 282
o 2Rcrobed 233 -
0@ ErzL0083 523
38  Sadmosaswdos
30, +8B0800000DDS
£504500000R7RafEE
vg© ] B
vee 3.3v
PEAR sv 9 [
2| [BFl VCOM pin g sv aav
TCE_DAT o Sl kklele
TCE CLK USBVBUS! S Pl -
——1C 0do
uP1 LT cp1
6 B1 i AMS1117 3.3 - fLouF/1qy|
u -1u - EI B JPR1 =
- = = = USBVBUS  PD, =00°| o 283 (R0G03 0 ohm)
o i N13
vee i " [
€C o1 sgean P i 2
VCC_connect =
ICE_AVDD vee TCEDAT o & 2p—X%
e e 1 TCECIK 3 4p—x
ZICECIR
L2FERRITE BEAD USBVBUS b TCERST. 5 6 p—X ICE_TX
L3EERRITE BEAD g 1 g; 1 =L
H L Nu-Link-Me
3 NC
— 4
== A1 3.0
NC
Friday , November 24, 201 T 1 10
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7 NU-LVMDM-MOS(NM1820XS) SCHEMATIC

7.1 Connect Schematic

5V T8y
o o
V8
1 B 1 VHO RS55, R56,
X3 v 10Ky PUSH BOTTOM (BJLOK
I —e— SW;
L HO R93 7 UB Key R 0 RESET
5 B 40 5 UHO
5 DO ) -
I — I —cn—
g GND g P52
g BLDO g TCE_CIK
10 % [0 —Vss
S [IT___ice DAT
b 7P =
3 T3 MCU_PPM
1 [T@ _RESET_
VRIPPM
HEADER 14 HEADER 14
+5V
2
n
. R18
R17) 4.7K
SN [l < Rusg 47
H-U 4.7 2! 0 v
v AV Pl 0 | GREETIAY %
W 5 AW ] N —— 0 {Bemi Wi 8 ™9 P10 P11 W <x/
< Ox Ox O=x Ox
HEADER 5 TPOINTR TPOINTR TPOINTR T POINT y
Wt‘—(<+sv,>-<an
- g
s Vin
. -
NC

Nu_LVMDM_NM1820xS

A4 | <Doc>

1.0
November 29, 2017 |
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7.2 MOS and Driver Schematic

Vin
Q
Q13
MTDO7N04J3
RS
10K
U_Point RY, 56K

Q4
MTDO7N04J3

c2
100p

R12
40m/2512

Ra2

R14
10K =

Bemf_U
—Bemrv<$Bemf_U
R77 Bemp WosBemt_y
10K Bemi 0 So.Bem! W,

————<<Bemf_O

R76
10K WIO —SoWHO
—LShunt ) shunt
1oc
—som—<K1_oc
ca2 TS $1-95,

c31
Tmuon j1uoo,;
u
)
—_Rv

T Rw

Q15
MTDO7N0433

R27

10K v
V_Point .[ 7 PNPLS

R4
9.1K|

R31
10K ==

Bemf O

Q16
MTDO7N04J3
4

&
o2

vi K +5V_Hall

IRSum
—an—<SVin

Q17
MTDO7N04J3

‘\‘
o5

8

WHO

R35
10K w
W_Point, RIQ A 56K
R43
9.1K

R39 | c12 c13

Q18 10K =—1000p 0.01u
MTDO7N04J3
MOS+OP

A4 | <Doc>
| [1 0
Gclober 24, 201 T 3

IRSum

Tuesday
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7.3 Power Schematic

HEADER 1
J4
P55V
36 DC5V(2.0mm) ~ MCTEOSCTIOPAK-S) %/,Halp
1 Power R
o
5y
£1s
—
~ baourssov 1 v < +5V_Hall
T - c23 Cc24 =/
o] ——<Vin
~ c29 0.1u 0.1u GND o
0.1u
T_woc
GND ——KvbC
L =
-
35
HEADER 1
Power
A4 <Doc>
1.0
Tuesday, October 24, 201 T 3
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8 NU-LVMDM-MOS(NM1820XS) 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.

T

| J1 i :

5V 1 T oo N
I ! .

Hall Sensor |

GN 2 i
U 3 R21 0 |Bemf U |
v 4 R23 0 Bemf_V |
W 5 R25 .7 .0 [Bemf_ W
c9

HEADER 5 1000P

Hall Sensor

Figure 8-1 NuTiny-SDK-NM1820xS 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.

_______________________________________________________________________________________________

5V
oD JP5 JP6
Speed
S e

Speed 1 : . McuPPM o |

ca7 o 2 S - -

E— 93 R E
0.1u VRIS0K | | VR/IPPM

VSP_R8J O N o 1
15V
R62 o 02
30K — 3
1000p PPM
-

Figure 8-2 NuTiny-SDK-NM1820xS PCB Placement
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8.3 Nu-LVMDM-MOS(NM1820xS) Function Mode Switch Description

The Nu-LVMDM-MOS(NM1820xS) 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:

\Y/ X X \Y \Y \Y X
Sine wave Back electromotive force
Mode2:

. \Y/ \Y \Y X \Y \Y V

Square wave Back electromotive force
Mode3:

X X X X X X X
Hall sensor

"""""" T N
o | 0
5 | |
i  EMI only
| | | Q13
1 =
UHO R3 10 =7 4 MTDo7NO4U3
RN SR -
5 | Sine wave only |
Connecter
| RIZ . 0 |
u - - J
R9 56K R10 .. . . 1K R1i_ ., .0, IBemi U
N [
| | I
R14 [cs C6 | |
L Q14 10K ——[1000p ——001u | |
MTDO7N04J3 | | |
mn | |
?TLSquare wave onlyj' |
—————————— |
|_Shunt | |
10 |

Figure 8-3 NuTiny-SDK-NM1820xS 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 VW

Bemf W

4.TKY [‘b 4.7K0Q

Figure 9-1 NuTiny-SDK-NM1820xS PCB Placement

+5V
O Modify
J1 T
rRa&
5V 1 R17> 47K | 7
oN 2 “ R19> 47 | Hall Sensor}
U 3 H-U 4.7 20 100 - R2 0 'Bemf_U
v 4V ] %0 7 N szo IBemf_V
5 HW | 0 ——¢c8 | R2. 0 'Bemf_W
R24 10 5 0]

w 1000 cr_ |7
1000 Cc9
HEADER 5 1000P

Hall Sensor

Figure 9-2 NuTiny-SDK-NM1820xS PCB Placement

9.2 Step2: Physical circuit connection
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9.3 Step3: Find the signal of U phase

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

2017.11.21 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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