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1. OVERVIEW
This user manual is aimed to give users a fast introduction to the use of NuMaker-ML51PC board.

The NuMaker-ML51PC consists of two parts, a ML51 platform and an on-board Nu-Link2-Me
debugger and programmer. The NuMaker-ML51PC allows users to quickly develop and easily
program and debug application.

The NuMaker-ML51PC offers ML51PCOAE full pins extension connectors, Arduino UNO compatible
extension connectors and diversified power supply option. It is an easy-to-develop platform for user to
expand the functionality and build the applications. The NuMaker-ML51PC also provides an ammeter
connector, allows user to monitor the microcontroller’'s power consumption during development.

The Nu-Link2-Me is a debugger and programmer that support on-line programming and debugging
through OCD interface. The on-board 16 Mbit SPI Flash allows it able to off-line programming the
target microcontroller. Nu-Link2-Me provides virtual COM port (VCOM) function to print out messages
on PC. Nu-Link2-Me can be separated from NuMaker-ML51PC, allowing user to use as a mass
production programming tool.

A1

[T swp® SWD
5

NuMaker-ML51PC V1.1

Figure 1.1-1 NuMaker-ML51PC Board
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1.1. NuMaker-ML51PC Features

° NuMicro® ML51PCOAE used as main microcontroller with function downward compatible
with:

¢ ML51ECOAE
¢ ML51UCOAE
¢ ML51TCOAE
ML51PCOAE full pins extension connectors
Arduino UNO compatible extension connectors
Ammeter connector for measuring the microcontroller's power consumption
Fixable board power supply:
€ External Vop power connector
€ Arduino UNO compatible extension connector Vin
€ USB power connector on ML51 platform
€ ICE USB connector on Nu-Link2-Me
L] On-board Nu-Link2-Me debugger and programmer:
€ Debug through OCD interface
€ On-line/off-line programming
€  Virtual COM port function
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2. NUMAKER-ML51PC OVERVIEW

2.1. Front View

Vpp Switch  Arduino UNO Compatible Extension Connector

Reset Button
External Vpp Connector:

Ammeter—¢ = ‘ 5—VCOM Switch

USB Power Connector —ICE USB Connector

Power 1ED "B | ICE Status LED
External Vss Connector: : st : : Off-line Program Button
Nu-Link2-Me

ML51 Platform Target Chip: ML51PCOAE Target Chip Extension Connector

Figure 2.1-1 Front View of NuMaker-ML51PC

Figure 2.1-1 shows the main components and connectors from the front side of NuMaker-ML51PC.
The following lists components and connectors from the front view:
Target Chip: ML51PCOAE(U1)
USB Power Connector(J2)
Arduino UNO Compatible Extension Connectors (NU1, NU2, NU3, NU4)
ML51 Extension Connectors (JP3, JP4, JP5 and JP6)
External Voo Power Connector(JP1)
External Vss Power Connector(JP2)
Vb Switch(SW2)
Ammeter Connector(AMMETER)
Reset Button(SW1)
Power LED and PB14 LED(LEDG1 and LEDR1)
Nu-Link2-Me

VCOM Switch

ICE Chip: M48SSIDAE(ICEU2)

ICE USB Connector(ICEJ3)

ICE Status LED(ICESO,ICES1, ICES2, ICES3)

Off-line Program Button(ICESW1)

* 6 0 00
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2.2. Rear View
Figure 2.2-1 shows the main components and connectors from the rear side of NuMaker-ML51PC.
The following lists components and connectors from the rear view:
o Nu-Link2-Me
€ MCUVCC Power Switch (ICEJPR1)
€ ICEVCC Power Switch (ICEJPR2)

ICEVCC Power Switch

1908YJ004
NK-ML51PC

MCUVCC Power Switch
ML51PCOAE

Function compatible with
MLS1ECOAE
MLS1UCOAE
ML51TCOAE

Figure 2.2-1 Rear View of NuMaker-ML51PC
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2.3. Arduino UNO Compatible Extension Connectors

Figure 2.3-1 shows the Arduino UNO compatible extension connectors.

NuMaker-ML51PC V1.1

UARTL_TXD | PWMO_CH2 PB.2 Do PB.1 ADCO CH1 | T2C1 SCL | UART2 TXD |
UARTL_RXD | PWM@_CH3 PB.3 D1 PB.0__ | ADCO CHO | I2C1 _SDA | UART2 RXD |
12C1_sCL PA.12 D2 PB.4 | ADCO_CHd
12C1_SDA PA.13 D3 = PB.5 ADCO_CH5
UART@_TXD PA.14 D4 " PB.14 ADCO_CH14
UARTO_RXD PA.15 D5 - PB.15 | ADCO_CHIS
NC D6 -
NC D7 o
NC D8 o
NC D9 -
SPI6_SS | PWMB_CH2 PA.3 D10 8
SPI0_MOSI | PWM@_CH5 PA.0 D11 @
SPI0_MISO | PWMO_CH4 PA.1 D12 8|
SPIO_CLK | PWM CH3 PA.2 D13 E 2D
VSS VSS ]
AVDD VREF §
[UART2_TXD | 12C@_scL PC.0 SDA 3
[ uaRT2_RXD | 12C0_spa PC.1 SscL o

PowerLED P320ED

Figure 2.3-1 Arduino UNO Compatible Extension Connectors
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NuMaker-ML51PC NuMaker-ML51PC
rleader CA%T;?:S?JI?\JS GPIO Pin of ML51 rleader i?&?:éiﬂeNg GPIO Pin of ML51

NU3.1 DO P2.2 NU2.6 A5 P2.1

NU3.2 D1 P2.3 NU2.5 A4 P2.0

NU3.3 D2 P14 N Moza A3 P2.4
N NU3.4 D3 P15 5 NU2.3 A2 P25
, | s D4 P16 NU2.2 AL P3.2

NU3.6 D5 P1.7 NU2.1 AO P3.3

NU3.7 D6 NC NU1.8 VIN

NU3.8 D7 NC NU1.7 VSS

NU4.1 D8 NC NU1.6 VSS -

NU4.2 D9 NC N NU1.5 5V

NU4.3 D10 P0.3 1 NU1.4 3V

NU4.4 D11 P0.0 NU1.3 RST nRESET
N NU4.5 D12 PO.1 NU1.2 IOREF VDD
. NU4.6 D13 P0.2 NU1.1 NC -

NU4.7 VSS VSS

NU4.8 VREF NC

NU4.9 SDA P4.0

NU4.10 SCL P4.1

Table 2.3-1 Arduino UNO Extension Connectors and ML51PCOAE Mapping GPIO List
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2.4. Pin Assignment for Extension Connectors

The NuMaker-ML51PC provides the ML51PCOAE target chip onboard and full pins extension
connectors (JP3, JP4, JP5 and JP6). The Figure 2.4-1 shows the ML51PCOAE extension connectors.

g§
5
>1
D s
C:

JP5 Pin9 ~ Pin18 Pinl ~ Pin8 JP3

JP4 Pin19 ~ Pin24 Pin25 ~ Pin32 JP6

Figure 2.4-1 ML51PCOAE Extension Connectors
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ML51PCOAE

Header
Pin No. Function

JP3.1 | JP3.2 1 |P2.5/ADC_CHO/ACMPO_PO/ACMP1_P0/I2C0_SCL/PWMO_CHO/UART2_TXD/TO/INTO

JP3.3 | JP3.4 2 |P2.4/ADC_CH1/ACMPO_NO0/12C0_SDA/PWMO_CH1/UART2_RXD/T1/INT1

JP3.5 | JP3.6 3 |P2.3/ADC_CH2/ACMPO_P1/ACMP1_P1/12C1_SCL/UART1_TXD/PWMO_CH2/PWMO_BRAKE

JP3.7 | JP3.8 4 |P2.2/ADC_CH3/ACMP1_N0/I2C1_SDA/UART1_RXD/PWMO_CH3
JP3

JP3.9 |JP3.10| 5 |P2.1/ADC_CH4/ACMPO_P2/ACMP1_P2/UART2_TXD/I12C1_SCL/PWMO0_CH4/PWMO_BRAKE

Jp3.11|ip3.12] 6 |P2.0/ADC_CH5/ACMPO_N1/UART2_RXD/I2C1_SDA/PWMO_CH5/PWMO_BRAKE

JP3.13|JP3.14] 7 |P5.5/UART2_RXD/PWMO_CHO/X32_IN/STADC

Jr3.15|JP3.16] 8 |P5.4/UART2_TXD/PWMO_CH1/X32_OUT

JP5.1 | JP5.2 9 |P5.3/UARTO_TXD/I2CO_SCL/XT1_IN

JP5.3 | Jap5.4 | 10 |P5.2/UARTO_RXD/I2CO_SDA/XT1_OUT

JP55 | Jps.6 | 11 |PO.3/SPIO_SS/SPI1_SS/UART1_TXD/I2C1_SCL/STADC/PWMO_CH2

Jp5.7 | aps.8 | 12 |P0.2/SPIO_CLK/SPI1_CLK/UART1_RXD/I2C1_SDA/PWMO0_CH3

JP5
JP5.9 |Jp5s.10] 13 |P0.1/SPIO_MISO/SPI1_MISO/UARTO_TXD/PWMO_CH4

Jps.11|aps.12] 14 |P0.0/SPIO_MOSI/SPI1_MOSI/UARTO_RXD/PWMO_CH5

Jp5.13|Jps.14| 15 |P5.6/PWMO_BRAKE/PWMO_CH1/CLKO

JP5.15|JP5.16| 16 [RST

JP4.1 | JP4.2 17 |P5.0/UART1_TXD/12C1_SCL/UARTO_TXD/ICE_DAT

JP4.3 | apa.4a | 18 |P5.1/UART1_RXD/I2C1_SDA/UARTO_RXD/ICE_CLK

JP4.5 | JP4.6 19 |P4.1/JUART2_TXD/12C0_SCL/ACMP0O_O

JP4a.7 | apag | 20 |P4.0/UART2_RXD/I2CO_SDA/ACMP1_O/INT1
JP4

JP4.9 |JP4a.10] 21 [Pl.4/12C1_SCL

JP4.11(JPa.12| 22 |[P1.5/12C1_SDA

JP4.13|JP4.14| 23 |P1.6/UARTO_TXD

JP4.15|JP4.16| 24 |P1.7/JUARTO_RXD

JP6.1 | JP6.2 | 25 |VSS

JP6.3 | Jr6.a| 26 |P4.6/PWMO_CHO/TO/CLKO/INTO

JP6.5 | Jp6.6 | 27 |[vDD

JP6.7 | Jpe.8 | 28 |P3.3/SPI1_SS/ICO/PWMO_BRAKE
JP6

JP6.9 |JP6.10| 29 |P3.2/ADC_CH7/ACMP1_N1/SPI1_CLK/IC1/CLKO

Jpe.11|Jp6.12] 30 [P3.1/ADC_CH6/ACMPO_P3/ACMP1_P3/SPI1_MISO/UARTO_TXD/IC2

JP6.13|JP6.14| 31 |P3.0/SPI1_MOSI/UARTO_RXD/ICO

JP6.15|JP6.16| 32 [VREF
Table 2.4-1 ML51PCOAE Full-pin Extension Connectors and GPIO Function List
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2.5. System Configuration

2.5.1. VIN Power Source
Table 2.5-1 presents the Vin power source.
Connector N Name.ln Comment
Schematic
Board external power source, with voltage range from 7
. V to 12 V. The voltage regulator UP2 converts the NU1
NU1 ping NUL_VIN pin8 input voltage to 5 V and supplies it to NuMaker-
ML51PC.

Table 2.5-1 Vin Power Source

2.5.2. 5V Power Sources

Table 2.5-2 presents the 5 V power sources.

Connector i Name_ln Comment
Schematic
ICE USB connector supplies 5 V power from PC to
ICEJ3 USB_HS_VBUS ML51 platform and Nu-Link2-Me.
USB connector on NuMaker-ML51PC supplies 5 V
J2 USB_VBUS power from PC to ML51 platform and Nu-Link2-Me.
ICEJ3, J2 or NU1 pin8 supplies 5 V power to NU1 pin5.
NU1 pin5 NU1l 5vVCC NU1 pin5 supplies 5 V power to target chip or Arduino
adapter board.

Table 2.5-2 5V Power Sources

2.5.3. 3.3V Power Sources

Table 2.5-3 presents the 3.3 V power sources.

Voltage Regulator 5V Source Comment
ICEUP1 converts USB_HS_VBUS to 3.3 V and supplies
ICEUPL USB_HS_VBUS 3.3V to ML51 platform or ICE chip.
UP1 converts USB_VBUS to 3.3 V and supplies 3.3 V
UP1 USB VBUS to ML51 platform.
Note: SW2.2(NU1 3VCC) should be switched to ON.
UP1 converts NU1_5VCC to 3.3 V and supplies 3.3 V to
UP1 NU1 5VCC ML51 platform.
Note: SW2.2(NU1 3VCC) should be switched to ON.

Table 2.5-3 3.3 V Power Sources

2.54. 1.8V Power Sources

Table 2.5-4 presents the 1.8 V power source.

Jun 04, 2019
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Voltage Regular 5V Source Comment

ICEUP2 converts USB_HS_VBUS to 1.8V and supplies

ICEUP2 USB_HS_VBUS 1.8V to ML51 platform or ICE chip.

Table 2.5-4 1.8V Power Sources

2.5.5. Power Connectors

Table 2.5-5 presents the power connectors.

Connector Comment
JP1 Vop (1.8 V ~ 3.6 V) connector on the NuMaker-ML51PC.
JP2 Vss connector on the NuMaker-ML51PC.

Table 2.5-5 Power Connectors

2.5.6. USB Connectors

Table 2.5-6 presents the USB connectors.

Connector Comment

ICE USB connector on Nu-Link2-Me for power supply, debugging and

ICEJ3 programming from PC.

J2 USB power connector on NuMaker-ML51PC for power supply.

Table 2.5-6 USB Connectors

2.5.7. Power Switches

Table 2.5-7 presents the power switches.

Switch Comment
ICEJPR1 Configures the target chip operating voltage at 1.8 V/3.3V/5V.
ICEJPR2 Configures the ICE chip operating voltage at 1.8 V/ 3.3 V.
SW2 Configures the target chip operating voltage at 3.3 V/5 V.

Table 2.5-7 Power Switches
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2.5.8. Power Supply Models

External Power Supply through Nu-Link2-Me to Target Chip

The external power supply source on Nu-Link2-Me is shown in Figure 2.5-1.

ICE USB Connector (ICEJ3)

NnNuUvoToN
NuMaker-ML51PC V1.1 ®

Nu-Link2-Me

Figure 2.5-1 External Power Supply Sources on Nu-Link2-Me

To use ICEJ3 as external power supply source with Nu-Link2-Me, please follow the below steps:
1. Solder the resistor on ICEJPR1 (MCUVCC) depends on the target chip operating voltage.
2. Solder the resistor on ICEJPR2 (ICEVCC) depends on the ICE chip operating voltage.
3. Switch the SW2 to OFF.
4. Connect the external power supply to JP1.

Table 2.5-8 presents all power models when supplies external power through Nu-Link2-Me. The Nu-
Link2-Me external power sources are highlighted in yellow.

Target ICEJPR1 ICEJPR2 ICE SW2
Model Chip ICEJ3 (MCUVCC) (ICEVCC) Chip . J2 Vin JP1
Voltage Selection ¥ Selection @ | Voltage
Connect 1.8V
1 1.8V to PC 1.8V 1.8V 1.8V Off Ignore | Ignore output
Connect 3.3V 3.3V
2 3.3V to PC 3.3 V (default) (default) 3.3V Off Ignore | Ignore output
Connect 3.3V 5V
3 5V 0 PC 5V (default) 3.3V Off Ignore | Ignore output
X: Unused.
Note:
1. 0 Q should be soldered between ICEJPR1’s MCUVCC and 1.8V /3.3V/5V.
2. 0 Q should be soldered between ICEJPR2’s ICEVCC and 1.8V /3.3 V.
Table 2.5-8 Supply External Power through Nu-Link2-Me
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External Power Supply through ML51 platform to Target Chip

The external power supply sources on ML51 platform are shown in Figure 2.5-2.

External Vpp Connector (JP1)

USB Power Connector (J2)

External Vss Connector (JP2) B e

NuMaker-ML51PC V1.1 .

NU1 pin8 (Vin)

Figure 2.5-2 External Power Supply Sources on ML51 Platform

To use Vin or J2 as external power supply source, please follow the below steps:
1. Switch the SW2 depends on the target chip operating voltage.
2. Remove the resistor on ICEJPR1 (MCUVCC).
3. Solder the resistor on ICEJPR2 (ICEVCC) depends on the ICE chip operating voltage.
4

Connect the external power supply to Vin or J2.

To use JP1 as external power supply source, please follow the below steps:

1. Switch the SW2 to OFF.

2. Remove the resistor on ICEJPR1 (MCUVCC).

3. Solder the resistor on ICEJPR2 (ICEVCC) depends on the ICE chip operating voltage.
4. Connect ICEJ3 to PC.
5

Connect the external power supply to JP1.

To use Vin or J2 as external power supply source with Nu-Link2-Me separated from NuMaker-
ML51PC, please follow the below steps:

1. Switch the SW2 depends on the target chip operating voltage.
2. Separate the Nu-Link2-Me from NuMaker-ML51PC.

3. Connect the external power supply to Vin or J2.

To use JP1 as external power supply source with Nu-Link2-Me separated from NuMaker-ML51PC,
please follow the below steps:

1. Switch the SW2 to OFF.
2. Separate the Nu-Link2-Me from NuMaker-ML51PC.
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3. Connect the external power supply to JP1.

External Vpp Connector (JP1)

USB Power Connector (J2)

External Vss Connector (JP2)

NU1 pin8 (Vin)

< :
Separate Nu-Link2-Me

Figure 2.5-3 Separate the Nu-Link2-Me from NuMaker-ML51PC

Table 2.5-9 presents all power models when supplies external power through ML51 platform. The

ML51 platform external power sources are highlighted in yellow.

. ICEJPR1 ICEJPR2 .
Model | T"98t Chip | /i 32 ICEJ3 S = (Mcuvee) | (cevee) | [CEChip
Voltage Selection - ) .~ 13 | Voltage
Selection Selection
7V~12V NU1 Remove
4 3.3V Input X Ignore 3vee 3.3 V output resistor 3.3V 3.3V
Connect NU1 Remove
5 3.3V X to PC Ignore 3vee 3.3 V output resistor 3.3V 3.3V
7V~12V NU1 Remove
6 5V Input X Ignore 5VCC 5V output resistor 3.3V 3.3V
Connect Ignore NU1 Remove
7 5V X to PC 5VCC 5V output resistor 3.3V 3.3V
Connect to DC Input Remove
- 5l i8]
8 1.8V ~3.6V| Ignore Ignore PC OFF 18v~36Vv| resistor 1.8Vv/33V |1.8V/33V
Nu-Link2-Me DC |nput
9 [1.8Vv~3.6V| Ignore® [Ignore® | o oved OFF 18V ~36V X X X
X: Unused.
Note:
1. The Vin input voltage will be converted by voltage regulator UP2 to 5 V.
2. 0Q should be removed from ICEJPR1's MCUVCC and 1.8V /3.3V/5V.
3. 0Q should be soldered between ICEJPR2’s ICEVCC and 1.8V /3.3 V.
4.  The ICE chip voltage should be close to the target chip voltage.
5. JP1 external power input only provides voltage to target chip. Supply external power to Vin or J2 can provide
5V to NU1 pin5 (5V) and 3.3V to NU1 pin4 (3VCC).
Table 2.5-9 Supply External Power for ML51 platform
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2.5.9. External Reference Voltage Connector

Table 2.5-11 presents the external reference voltage connector.

Connector Comment

Connector for user to easily connect to the external reference voltage pin

VREFL of the target chip. User needs to remove the L5 ferrite bead.

Table 2.5-10 External Reference Voltage Connector

2.5.10. Ammeter Connector

Table 2.5-11 presents the ammeter connector.

Connector Comment

Connector for user to easily measure the target chip power consumption.

AMMETER User needs to remove the R16 resistor.

Table 2.5-11 Ammeter Connector

Remove the R16 Resistor

NnuvoTonN

NuMaker-ML51PC V1.1

Figure 2.5-4 Wiring between Ammeter Connector and Ammeter

2.5.11. Extension Connectors

Table 2.5-12 presents the extension connectors.

Connector Comment

JP3, JP4, JP5 and JP6 | Full pins extension connectors on the NuMaker-ML51PC.

NU1, NU2, NU3 and NU4 | Arduino UNO compatible pins on the NuMaker-ML51PC.

Table 2.5-12 Extension Connectors

2.5.12. Push-Buttons
Table 2.5-13 presents the push-buttons.
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Component Comment
ICESW1 Off-line program button to start off-line programming the target chip.
SW1 Reset button to reset the target chip.

Table 2.5-13 Push-Buttons

2.5.13. LEDs
Table 2.5-14 presents the LEDs.

Component Comment
Power LED The power LED indicates that the NuMaker-ML51PC is powered.
PB14 LED The LED which is connected to the target chip PB.14.

ICESO, ICESL1, ICES2

and ICES3 Nu-Link2-Me status LED.

Table 2.5-14 LEDs

2.6. Nu-Link2-Me

The Nu-Link2-Me is a debugger and programmer that supports on-line programming and debugging
through OCDinterface. The on-board 16 Mbit SPI Flash allows it to off-line program the target
microcontroller. Additionally, the Nu-Link2-Me provides virtual COM port (VCOM) function to print out
messages on PC. Table 2.6-1 presents how to set the VCOM function by ICESW2.

ICESW2
Pin Function Comment
L D On: Connect target chip PB.13 (UARTO_TXD) to Nu-Link2-Me.
Off: Disconnect target chip PB.13 (UARTO_TXD) to Nu-Link2-Me.
) RXD On: Connect target chip PB.12 (UARTO_RXD) to Nu-Link2-Me.

Off: Disconnect target chip PB.12 (UARTO_RXD) to Nu-Link2-Me.

Note: Pin 3 and 4 is unused.

Table 2.6-1 VCOM Function of Nu-Link2-Me
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2.7. PCB Placement
Figure 2.7-1 and Figure 2.7-2 show the front and rear placement of NuMaker-ML51PC.
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Figure 2.7-2 Rear Placement
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3. QUICK START

3.1. Toolchains Supporting
Install the preferred toolchain. Please make sure at least one of the toolchains has been installed.

B KEIL C51
B |AR EW8051

3.2. Nuvoton Nu-Link Driver Installation

Download and install the latest Nuvoton Nu-Link Driver. Please install the Nu-Link USB Driver as well
at the end of the installation.

| Download and install Nu-Link Keil Driver when using Keil C51.
| Download and install Nu-Link IAR Driver when using IAR EW8051.

Please install the Nu-Link USB Driver as well at the end of the installation. The installation is
presented in Figure 3.2-1 and Figure 3.2-2.

- -— w &
ﬁ_'?).! Setup - NuMicro Mu-Link Driver for Keil . = - ——

Completing the NuMicro Nu-Link
Driver for Keil Setup Wizard

Setup has finished installing MuMicro Mu-Link Driver for Keil on
your computer, The application may be launched by selecting
the installed icons. I

Click Finish to exit Setup.

| Install Mu-Link USE Driver 1.4 (optional):

EN: http:/fforum. nuvoton.com
SC: htto:/ fwww, nuvoton-mou. com/

forum.php

Figure 3.2-1 Nu-Link USB Driver Installation Setup
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Cm—————————————————————————————
[ Windows security [ Je— | =)

Would you like to install this device software?

|' Mame: Nuvoton Nu-LinkDeviceClass
h Publisher: Nuveton Technolegy Corporation |
L'
[T] Always trust software from "Nuvoton Technology | Install || Don'tInstall I
Corporation”.

@ You should only install driver software from publishers you trust. How can I decide which device
is saf install?

— —
(=] Windows Security -bo..- @

Would you like to install this device software?

Name: Nuvoton Co,, Ltd. Ports (COM & LPT) |
-7 Publisher: Nuvoton Technology Corporation

[7] Always trust software from "Nuvoton Technology [ Install || Don'tinstall |
Corporation”.

@ You should only install driver software from publishers you trust. How can I decide which device
re is saf install?

(3] Windows Security M @

Would you like to install this device software?

Name: Nuvoton Nu-Link2DeviceClass |
Publisher: Nuvoton Technology Corporation

! [

[7] Always trust software from "Nuvoton Technology [ Cinstall || Dop'tinstall |
Corporation”.

@ You should only install driver software from publishers you trust. How can | decide which device
re is saf install?

(7] Windows Security - — - — @

Would you like to install this device software?

Name: Nuvoton Co,, Ltd. Ports (COM & LPT) |
-7 Publisher: Nuvoton Technology Corporation

[7] Always trust software from "Nuvoton Technology [ Cinstall || Dop'tinstall |
Corporation”.

@ You should only install driver software from publishers you trust. How can I decide which device
re is saf. install?

Figure 3.2-2 Nu-Link USB Driver Installation
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3.3. BSP Firmware Download
Download and unzip the Board Support Package (BSP).

[ ] Download and unzip ML51 Series BSP_Keil when using Keil C51.
[ ] Download and unzip ML51 Series BSP IAR when using IAR EW8051.

3.4. Hardware Setup

1. Open the virtual COM (VCOM) function by changing Nu-Link2-Me VCOM Switch No. 1 and 2 to
ON.

Figure 3.4-1 Open VCOM Function

2. Connect the ICE USB connector shown in Figure 3.4-2 to the PC USB port through USB cable.

NnUvoToN
NuMaker-ML51PC V1.1

Figure 3.4-2 ICE USB Connector

3. Find the “Nuvoton Virtual COM Port” on the Device Manger as Figure 3.4-3.
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[

=5 Device Manager‘ E@g
— i -

|| File Action View Help

&= = E HE & %%

475 Ports (COM & LPT) - ||

}? Muveton Virtual Com Port (COMET) | =
Serial over Bluetooth link (COM2E)

H e ' - - —- . P R

4 T | b

Figure 3.4-3 Device Manger

4. Open a serial port terminal, PuTTY for example, to print out debug message. Set the speed to
115200. Figure 3.4-4 presents the PUTTY session setting.

ﬁ PuTTY Configuration “ m

Categony:
[=- Session | Basic options for your PuTTY session |
: Logging

=1 Terminal

- Keyboard
- Bell

- Features CH

- Window T1Raw () Telnet ) Rlogin ) S5H @ Serdal
- Appearance
- Behaviour
- Translation Saved Sessions
- Selection

- Colours Default Settings
= Connection

Load
.. Data

115200

Load, save or delete a stored session

- Praxy
. Telnet Delete

- Rlogin
- SSH

Close window on exit:
1 Mways () Never @ Only on clean exit

Mot ||  Hep | [ open || Cancel

Figure 3.4-4 PUTTY Session Setting
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3.5. Find the Example Project
Use the “Template” project as an example. The project can be found under the BSP folder as shown:
7~ ML51_Series BSP_Keil_V1.XX.XXX

7 SampleCode

7 Template
1 Kell
1 1AR

Figure 3-5 Template Project Folder Path
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3.6. Execute the Project under Toolchains

Open and execute the project under the toolchain. The section 3.2, 3.7.2 describe the steps of
executing project in Keil PK51, IAR EW8051 respectively.

3.7.1. Keil MDK
This section provides steps to beginners on how to run a project by using Keil PK51.

1. Double click the “Template.uvproj” to open the project.

File Edit Wiew§ | Project | fFlash Debug Peripherals

=" ﬂ']-_ﬁ'!w ision Project...
@ % Mew Multi-Project Workspace..,

Open Project..

Project ]
E|‘)[g Project: Ti Close Project
-7 Temp Esad
b Project items... Manage 2

i-Pre Wark: o
AT EE G T Select Device for Target ...

# Run-Time Environment...

e Remove File ‘main.c
o -
select Software Packs.. £\ Options for File ‘'main.c’..
& Reload Software Packs 3
Pack Installer... Clean Targets
’
Migrate to Version 5 Format... Build Target

Rebuild all target files
&l
. Eatch Build
&= Proj.. @Eac @ Batch Setup...

Figure 3.6-1 Project File Migrate to Version 5 Format

2. Make sure the debugger is “Nuvoton Nu-Link Debugger” as shown in Figure 3.6-2 and Figure
3.6-3.

Note: If the dropdown menu in Figure 3.6-2 does not contain “Nuvoton Nu-Link Debugger” item,
please rework section 0.

Ci\Users\lcwang0\ Desktop\ML51_20190304\SampleCode\RegBased\ TIEMR TO PWM\KEIL\Timer01_m2.uvproj - Eisiond =N R
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
== @ | B K- | 5= = /- /5| @ avromsiE Haelale & &)
& 3 | ¥ Timeror_m2 o B & @9
Project L] Timer) M2.c TRTUP.ASL sys.c ~ v x
-3 Timer1_M2 57 4 Options for Target ‘Timer01_M2' ‘ | 3 | i
=3 Seurce 58 [ ) ) ) ) ) =
- [#] Timerd_M: 59 Device | Target | Output | Listing | User | C51 | AS1 BL51 Locate | BLS1 Msc  Debug | Utiities |
€0
= a C*ommon &1 " Use Simulator Settings M * Use: |Nuvoton 8051 Keil C51 Driver +| Setlings
y=c 62 || [ Lmit Speedto Real-Time ]
F-{77 Startup 63
64 = ¥ Load Application at Startup [¥ Run to main() ¥ Load Application at Startup ¥ Run to main()
&5 Inttizlization File: Initialization File:
66
&7 | | JQ ‘ J
68 Restore Debug Session Settings Restore Debug Session Settings
gg = [V Breakpoirts ¥ Toolbax [ Breakpoirts W Toolbox B
71 [¥ Watch Windows & Performance Analyzer ¥ Watch Windows
72 [¥ Memory Display ¥ Memory Display L
73 H 7
7
75 £ CPUDLL: Parameter: Driver DLL: Parameter: L
76 [seasto | seosiOLL |
77
78
73 !
80 = Dialog DLL. Parameter: Diglog DLL: Parameter:
g1 [| [pPSIDLL [ |TP51.DLL \
82
83
(KN i |’ s oK | Concel | Defaus | Help -
Ee.[@e G 0y || <] '

Figure 3.6-2 Debugger Setting in Options Window
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File Edit View Project Flash Debug Peripherals Tools SYCS Window Help

N@A@| 2 B9 o] o[ BB R FF k| o wwows
@ ] 8| miment_m2 & d s e dn
Project L= Timerd M2.c | 2]

224 Timer)1_M2 57 J]
2-£3 Source 58 ]| =€

Ha#lale & & &|F7 3

Timerd_M: S9
= @ Common

4ic2|Ta'get|D\jpd|LHi1g|Usa | €51 | A51 | BL5 Locate | BLS1 Misc | Deb

sysc
-7 Startup &3

61 - Corfigure Flash Menu Command
* Use Target Driverfor Flash Programming

I~ Use Debug Driver

| Nuvoton 8051 Keil C51 Driver

ElE

¥ Update Target before Debugging

66 Int Fie:

=

68 i~ Use Extemal Toal for Flash Programming

70 Command:| =]
Alguneﬁs:l
73 + I™ Fun Independent

i | e =

Ee. |6 (3F 0,7 |

lCancellDefaLlsl

e | =

-

Figure 3.6-3 Programming Setting in Options Window

3. Rebuild all target files. After successfully compile the project, download code to the flash memory.
Click “Start/Stop Debug Section” button can enter debug mode.

File Edit Miew Project Flash Debug Peripherals Tools 3VC5  Window Help 4

Jaxla-]e o s aET A

| = P‘| - |F eI - m| = -E f/5] ﬂﬁ| [ eateNode
BN -

Template

*] STARTUP.A31

. |@FE.. | {3F. |O,T.. |

Build Qutput
linking... -
Brogram Size: Code=2480 RC-data=372 RW-data=1l6 ZI-data=1024

ter Build - User command #1: fromelf --bin ".\cbj\template.axf" ——output ".\ocbj\template.bin"
I hobj\template.axf" --output ".\obj\template.txt"

IVNANYIN d3SN OdTSTN-d3IXNVINNN

— — L
".\obj\template.axf" - 0 Error(s), 0 Warning(s).
ToTOoT O

T TERT

Muvoton Mu-Link Debugger

Figure 3.6-4 Compile and Download the Project

4. Figure 3.6-5 shows the debug mode under Keil MDK. Click “Run” and the debug message will be
printed out as shown in Figure 3.6-6. User can debug the project under debug mode by checking
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source code, assembly language, peripherals’ registers, and setting breakpoint, step run, value
monitor, etc.

File Edit View Project Flash Debug Peripherals Tools 5SVCS  Window Help

Ileﬂlj| ] Lﬁ|| |‘- |?’ |_. = |LB(reateNode Eaﬁ||0 @ﬁ||=&
(gleelere o s OREDA-E)2-8-0- 8- x-

Registers n @ Daassenrly 9 a @
Regiter LAY w3 & whnile(1): -

= — B 0x000009B0
Core 1 Run DCH 0x0000 '
nxNNNONaR4 annn new nx00n0 S

3
2 AS,,t,Q_p,,,,, 5 _] mainc v X
' ' Open (UARTO, 115200); A
3. Reset

by /= vonnect UART to PC, and open a terminal tool to receive following message #/

&0 printf ("Hello Worldin™):

R& a1

R9 o a2 /* Got no where to go, just loop forever */
R10 By 63 wnile (1) :

R11 64 | 1

R12 &5 ’

R13 (SP)

(13 S*#%% (C) COPYRIGHT 2017 Nuvoton Technology Corp. *#%%/f
R14 (R) . p
=] Project | &5 Registers 4| LI} L

Command R [B callstack = Locals 1 =

[om]

Load "C:\\Nuvoton\\BSP Library\‘M031 Series_BSP_CMS5IS_V3.{* | pName Location/Value Type
< m b ¥ main 0x00000000 int ()
>
ASS5IGN BreakDisable BreakEnable BreakKill BreakList -;,-'jCaII Stack + Locals | [ Memory 1
Muvoton Nu-Link Debugger t1: 0.00000000 sec [E]
=

Figure 3.6-5 Keil MDK Debug Mode

[ com®-purry el [

Figure 3.6-6 Debug Message on Serial Port Terminal Windows

3.7.2. IAR EW8051

This section provides steps to beginners on how to run a project by using IAR EW8051.
1. Double click the “Template.eww” to open the project.

2. Make sure the toolbar contain “Nu-Link” item as shown in Figure 3.6-7.

Note: If the toolbar does not contain “Nu-Link” item, please rework section 0.
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Files

2 @ADC_Simple - Debug v
ADC_Slmp\e.C

I—l delay.c

Beysc

B Output

ADC_Simple

Debug Log

Log
Wed Feb 13, 2019 11:55:12: 1AR Embedded Workbench 8.32.2 (ChFrogram Files (x8614AR Systems\Embedded YWorkbench 8. 2\armibintarmaroc.dll)

cap HUM ove BEE |

Figure 3.6-7 IAR EW8051 Window

3. Make target file as presented in Figure 3.6-8. After successfully compile the project, download
code to the flash memory and enter debug mode.

[e Template - IAR Embedded Warkbench IDE - Arm 8.32.2

File Edit View Project Mu-link Tools Window Help

Warkspace

Debug ~
Filas ooy
2 @ADC_Simple - Debug ~ +
ADC?swmp\e.C
|-=

delay.:
sys.c
B Output

2. Successfully compile

3. Download and Debug

ADC_Simple

Build

Messages File Line *

20nvemng

Total nurber of errors: 0 =I
Total number of warnings: 0

z
c
<
>
x
m
&
<
-
a1
H
T
(@]
c
o
m
Py
<
>
p
c
>
—

4 m | »

Build | Debug Log | References

Ready Errors 0, Warnings 0 Ln 88, Col13 System | CAP NUM OvR BE= .

Figure 3.6-8 Compile and Download the Project

4. Figure 3.6-9 shows the debug mode under IAR EW8051. Click “Go” and the debug message will
be printed out as shown in Figure 3.6-10. User can debug the project under debug mode by
checking source code, assembly language, peripherals’ registers, and setting breakpoint, step
run, value monitor, etc.
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9 Template - AR Embedded Warkbench IDE - Arm 8.32.2

- | - - - - - ¥
File Edit View Project Debug Disassembly MNu-link Tools Window Help
Eh e = XD C 14 Q> K« > RAE B@-=@cO®lin 3
Waorkspace w* 1 X mainc x w | Disassembly
Debug v iy Goto 1. GO ny
Files i L :/"’Hello World", users may need to do extra system configuration basec » Disassarmbly L
= @ADC_Simple - Debug v int ma
@AADC_simple.C > o i 2. Break
[P delay.c { nain:
A sys.c SY¥S_Tnit{): 0xB888: O0xb580
B Dutput Y
/% Init UARTQ to 115200-8nl for print message */ 3- Reset £fd
UART_Open(UARTO, 115200); = TART _Open(UARTO, 115200
0x88e: Ox2lel
/* Connect UART to FC, and open a terminal tool to receive followir 0x890: 0x=0249 -
ADC_Simple 4 i = b4 [ m = 3
Build - 0 X
Messages File Line
Building corfiguration: Template - Release
Updating build tree... i
Configuration is up-to-date
| Build | Debug Log
Ready Errors 0, Warnings 0 Ln 51, Coll System | CAP NUM ove BE=
\

Figure 3.6-9 IAR EW8051 Debug Mode

£ COME - puTTY [l e

Jun 04, 2019

Figure 3.6-10 Debug Message on Serial Port Terminal Windows
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4. NUMAKER-ML51PC SCHEMATICS

4.1. Nu-Link2-Me

Figure 4.1-1 shows the Nu-Link2-Me circuit. The Nu-Link2-Me is a debugger and programmer
supports on-line programming and debugging through OCDinterface.

NuMaker-ML51PC

that
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4.2. ML51 Platform
Figure 4.2-1 shows the ML51 platform circuit.
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USB Device

Figure 4.2-1 ML51 Platform Circuit
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4.3. Extension Connector

Figure 4.3-1 shows extension connectors of NuMaker-ML51PC.
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5. REVISION HISTORY

Date Revision Description
2019.03.13 1.00 Initial Release.
2019.07.04 101 Modified Section 2.7 PCB placement picture.
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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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