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1 OVERVIEW

This user manual is aimed to give users a fast introduction to the use of NuMaker-MS51PC board.

The NuMaker-MS51PC consists of two parts, a MS51 platform and an on-board Nu-Link2-Me debugger
and programmer. The NuMaker-MS51PC allows users to quickly develop and easily program and
debug application.

The NuMaker-MS51PC offers MS51PCOAE 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-MS51PC 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-MS51PC, allowing user to use as a mass production
programming tool.

WRIO1] GUIBIO

e <
Nu-Link2—-Me V1.0

NnNUvoToOoN
NuMaker-MS51PC V1.0 o

Figure 1.1-1 NuMaker-MS51PC Board
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1.1 NuMaker-MS51PC Features

° NuMicro® MS51PCOAE used as main microcontroller with function downward compatible
with:

MS51ECOAE
MS51FCOAE
MS51TCOAE
ML51XCOAE
MS51PCOAE full pins extension connectors

L K R AR 4

Arduino UNO compatible extension connectors

Ammeter connector for measuring the microcontroller’'s power consumption

Fixable board power supply:
External Voo power connector
Arduino UNO compatible extension connector Vin
USB power connector on MS51 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

L K IR R 4
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2 NUMAKER-MS51PC OVERVIEW

2.1 Front View

Vpp Switch  Arduino UNO Compatible Extension Connector

3 5 ofovvwiid

Reset Button
External Vpp Connector

Ammeter VCOM Switch

ICE USB Connector

s —ICE Chip: M48SSIDAE
ICE Status LED

Off-line Program Button

[

Nu-Link2-Me

USB Power Connector

Power LED
P3.5 LED
External Vss Connector

MS51 Platform Target Chip: MS51PCOAE Target Chip Extension Connector

Figure 2.1-1 Front View of NuMaker-MS51PC
Figure 2.1-1 shows the main components and connectors from the front side of NuMaker-MS51PC. The
following lists components and connectors from the front view:
° Target Chip: MS51PCOAE (U2)

USB Power Connector (J2)
Arduino UNO Compatible Extension Connectors (NU1, NU2, NU3, NU4)
MS51 Extension Connectors (JP3, JP4, JP5 and JP6)
External Voo Power Connector(JP1)
External Vss Power Connector(JP2)
Vop Switch(SW2)
Ammeter Connector(AMMETER)
Reset Button(SW1)
Power LED and P3.5 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-MS51PC.

The following lists components and connectors from the rear view:

) Nu-Link2-Me
€ MCUVCC Power Switch (ICEJPR1)
¢ ICEVCC Power Switch (ICEJPR2)

ICEVCC Power Switch

MCUVCC Power Switch
MS51PCOAE

Function compatible with
MS51ECOAE MS51FCOAE
MS51TCOAE ML51XCOAE

www.nuvoton.com/board/NuMaker-MS51PC
Order No. NK-MS51PC '

Figure 2.2-1 Rear View of NuMaker-MS51PC
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2.3 Arduino UNO Compatible Extension Connectors

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

NUVOTOoN

UART3_RXD | PWM3_CH1 P3.4 Do P2.1 ADC_CH9 | PWM2_CHe
UART3_TXD | PWM@_CH2 Po.5 D1 P0.3 ADC_CH6 | PWM@_CH5
CLKO PWMo_CHe P3.3 D2 P0.4 ADC_CH5 | PWM@_CH3
SPI@_CLK P1.0 D3 2.4 ADC_CH12 To
PWM3_CHO P3.2 D4 P2.3 ADC_CH11 | PWML_CHO
PWM2_CHL P3.1 D5 P2.2 ADC_CH10 | PWM1_CH1
P3.6 D6
P3.7 D7
P1.1 D8 N
P1.2 D9 >
SPI@_SS | PWMe_CH5 P1.5 D10 8
SPI@_MOSI | ADC_CHIL P3.0 D11 5
SPI@_MISO | ADC_CH15 P2.5 D12 8
SPI@_CLK | ADC_CHe P1.7 D13 & VDD
Vss = 8
VDD VREF 8
12C0_SDA P1.4 SDA S
| 12c0_scL P1.3 scL 8

Figure 2.3-1 Arduino UNO Compatible Extension Connectors
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NuMaker-MS51PC NuMaker-MS51PC
reader g?&‘i’nagﬂ‘f\lg e | i‘r’ﬁfgﬂﬁlg GPIO Pin of MS51

NUS3.1 DO P3.4 NU2.6 A5 P2.1

NU3.2 D1 P0.5 NU2.5 A4 P0.3

NU3.3 D2 P3.3 N NU2.4 A3 P0.4
N NU3.4 D3 P1.0 2 NU2.3 A2 P2.4
3 NU3.5 D4 P3.2 NU2.2 Al P2.3

NU3.6 D5 P3.1 NU2.1 AO P2.2

NU3.7 D6 P3.6 NU1.8 VIN

NU3.8 D7 P3.7 NU1.7 VSS

NU4.1 D8 P1.1 NU1.6 VSS -

NU4.2 D9 P1.2 N NU1.5 5V

NU4.3 D10 P1.5 :J NU1.4 3V

NU4.4 D11 P3.0 NU1.3 RST nRESET
N NU4.5 D12 P2.5 NU1.2 IOREF VDD
4 NU4.6 D13 P1.7 NU1.1 NC -

NU4.7 VSS VSS

NU4.8 VREF VDD

NU4.9 12C_SDA P1.4

NU4.10 12C_SCL P1.3

Table 2.3-1 Arduino UNO Extension Connectors and MS51PCOAE Mapping GPIO List
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2.4 Pin Assignment for Extension Connectors

The NuMaker-MS51PC provides the MS51PCOAE target chip onboard and full pins extension
connectors (JP3, JP4, JP5 and JP6). The Figure 2.4-1 shows the MS51PCOAE extension connectors.

JP5 Pin9~Pin16 Pin1~Pin8 JP3

P4 Pin17~Pin24 Pin25~Pin32 JP6

Figure 2.4-1 MS51PCOAE Extension Connectors
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MS51PCOAE

Header

Pin No. Function

JP3.1 | JP3.2 1 |P2.0/RESET

JP3.3 | JP3.4 2 |P3.0/OSCIN/INTO/UART2_TX/SPI0_MOSI/ADC_CH1

JP3.5 | JP3.6 3 |P1.7/INT1/UART2_RX/SPI0_CLK/ADC_CHO

JP3.7|JP38| 4 |VSS
JP3

JP3.9 |JP3.10] 5 [|P1.6/ICE_DAT/ICP_DAT/UART1_TX/I2C0O_SDA

JP3.11|JP3.12[ 6 |[GND

JP3.13|yP3.14| 7 |P1.5/UART3_TX/SPIO_SS/ IC7/PWM3_CH1/PWMO_CH5

JP3.15|JdP3.16| 8 [P2.5/UART3_RX/SPI0_MISO/ADC_CH15

JP5.1 | JP5.2 9 [P3.7/UART1_RX

JP5.3 [ P54 | 10 |P3.6/UART1_TX

JP55 | JdP56 | 11 |P1.4/PWMO_CH1/12C0_SDA/PWMO_BRAKE/ADC_CH14/ PWM1_CH1

JP57 |1 JP5.8| 12 |P1.3/STADC/I2CO_SCL/ADC_CH13
JP5

JP5.9 |JP5.10] 13 |P2.4/TO/ADC_CH12

JP5.11|JdP5.12| 14 [P2.3/UART4_TX/PWM1_CHO/ADC_CH11

JP5.13|JP5.14| 15 |P2.2/UART4_RX/PWM1_CH1/ADC_CH10

JPs.15|Jur5.16] 16 |P2.1/PWM2_CHO/ADC_CH9

JP4a1 | JPa2| 17 |P3.5/SPIO_SS

JP43|JPa.4| 18 |P3.1/PWM2_CH1

JP45s|JrPas| 19 |P3.2/PWM3_CHO

JPa7 | JrPag| 20 |P1.2/PWMO_CHO/ICO/UART3_TXD/PWM1_CHO

JP4
JP4.9 |JP4.10| 21 |P1.1/ADC_CH7/CLKO/IC1/PWMO_CH1/UART3_RXD/PWM1_CH1

JP4.11|JPa.12| 22 |P1.0/PWMO_CH2/SPIO_CLK/IC2/UART1_TXD/PWM2_CHO

JP4.13|JP4.14| 23 |P0.0/PWMO_CH3/SPIO_MOSI/IC3/UART1_RXD/T1/HXTIN/PWM2_CH1

JP415|uPa16| 24 |PO.1/PWMO_CH4 /SPIO_MISO/IC4 / HXTOUT / PWM3_CHO

JP6.1 | yPe.2 | 25 |P3.3/ICE_CLK/I12C0_SCL/UART1_RXD

JP63 | Jre.4a| 26 |PO.2/ICE_CLK/I12C0_SCL/UART1_RXD

JP6.5 | urPes | 27 |PO0.3/ADC_CH6/IC5/PWMO_CH5 / UART2_TXD / PWM3_CH1

Jre.7 | JP6.8 | 28 |P0.4/ADC_CH5/I1C3/PWMO_CH3/STADC / UART2_RXD / PWM2_CH1
JP6

JP6.9 |JPe.10| 29 |[P0.5/ADC_CH4/PWMO0_CH2/PWM2

Jre.11|Jre.12] 30 |P0.6/ADC_CH3/UARTO_TX

Jre.13|JrP6.14| 31 |P0.7/ADC_CH2 / UARTO_RX

JP6.15|JP6.16] 32 |P3.4/PWM3_CH1/UART3_RX
Table 2.4-1 MS51PCOAE 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.

Net Name in
Connector Schematic Comment
Board external power source, with voltage range from
. 7 V to 12 V. The voltage regulator UP2 converts the
NU1 pin8 NU1_VIN NU1 pin8 input voltage to 5 V and supplies it to
NuMaker-MS51PC.

Table 2.5-1 Vin Power Source

2.5.2 5 V Power Sources
Table 2.5-2 presents the 5 V power sources.

Net Name in

Connector Schematic Comment
ICE USB connector supplies 5 V power from PC to

ICEJ3 USB_HS_VBUS MS51 platform and Nu-Link2-Me.
J2 USB_VBUS USB connector on NuMaker-MS51PC supplies 5 V

power from PC to MS51 platform and Nu-Link2-Me.

ICEJ3, J2 or NU1 pin8 supplies 5 V power to NU1 pin5.
NU1 pin5 NU1_5VCC NU1 pin5 supplies 5 V power to target chip or Arduino
adapter board.

Table 2.5-2 5V Power Sources

253 3.3 V Power Sources
Table 2.5-3 presents the 3.3 V power sources.

Voltage 5V Source Comment
Regulator
ICEUP1 USB_HS VBUS ICEUP1 converts USB HS VBUS to 3.3 V and

supplies 3.3V to MS51 platform or ICE chip.

UP1 converts USB_VBUS to 3.3 V and supplies 3.3 V
UP1 USB_VBUS to MS51 platform.
Note: SW2.2(NU1 3VCC) should be switched to ON.

UP1 converts NU1_5VCC to 3.3 V and supplies 3.3 V
UP1 NU1_5VCC to MS51 platform.
Note: SW2.2(NU1 3VCC) should be switched to ON.

Table 2.5-3 3.3 V Power Sources

254 1.8V Power Sources
Table 2.5-4 presents the 1.8 V power source.
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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 MS51 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 Vob (2.4 V ~ 5 V) connector on the NuMaker-MS51PC.
JP2 Vss connector on the NuMaker-MS51PC.

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-MS51PC 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 /5 V.
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
2.5.8 Power Supply Models

2.5.8.1 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.
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ICE USB Connector (ICEJ3)

NnuvoTonN
N 0

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 Selection 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 33V to PC 3.3 V (default) (default) 33V Off Ignore | Ignore output
Connect 3.3V 5V
3 5V to PC 5V (default) 33V 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

2.5.8.2 External Power Supply through MS51 platform to Target Chip

The external power supply sources on MS51 platform are shown in Figure 2.5-2.
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PR A

External Vpp Connector (JP1)

USB Power Connector (J2)

2. 346678

External Vss Connector (JP2) —
nuvoTon

NuMaker-MS5

NU1 pin8 (Vin)

Figure 2.5-2 External Power Supply Sources on MS51 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.
Remove the resistor on ICEJPR1 (MCUVCC).
Solder the resistor on ICEJPR2 (ICEVCC) depends on the ICE chip operating voltage.
Connect ICEJ3 to PC.

Connect the external power supply to JP1.

o &> Db

To use Vin or J2 as external power supply source with Nu-Link2-Me separated from NuMaker-MS51PC,
please follow the below steps:

1. Switch the SW2 depends on the target chip operating voltage.
2. Separate the Nu-Link2-Me from NuMaker-MS51PC.
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-MS51PC,
please follow the below steps:

1. Switch the SW2 to OFF.
2. Separate the Nu-Link2-Me from NuMaker-MS51PC.

3. Connect the external power supply to JP1.

Aug 30, 2019 Page 18 of 40 Rev 1.00



NnUvVOoTOoN

NuMaker-MS51PC

T

External Vpp Connector (JP1)

USB Power Connector (J2)

External Vss Connector (JP2)

<
NnuvoTonN Separate Nu-Link2-Me

NuM S51PC V1.0

NU1 pin8 (Vin)

Figure 2.5-3 Separate the Nu-Link2-Me from NuMaker-MS51PC

Table 2.5-9 presents all power models when supplies external power through MS51 platform. The MS51
platform external power sources are highlighted in yellow.

. ICEJPR1 ICEJPR2 .
Model | TA/9eL ChIP ] yinin | o IcEss | W2 | up1 | mcuvce) | (cevee) | o CNP
9 Selection 12 | Selection ! 9
7V ~12V NU1 Remove
4 33V Input X Ignore 3VCC 3.3 V output resistor 3.3V 3.3V
Connect NU1 Remove
5 33V X to PC Ignore 3VCC 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 5 V output resistor 3.3V 3.3V
Connect to DC Input Remove
~ Bl 8]
8 1.8V ~3.6 V| Ignore Ignore PC OFF 18V ~3.6V resistor 1.8Vv/33V|1.8V/33V
Nu-Link2-Me DC Input
9 [1.8V~3.6V| Ignore® |Ignore B | (o oved OFF |igv-~36V X X X
X: Unused.
Note:
1. The Vin input voltage will be converted by voltage regulator UP2to 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 MS51 platform
Aug 30, 2019 Page 19 of 40 Rev 1.00




NUVYOTON NuMaker-MS51PC
—

2.5.9 Ammeter Connector

Table 2.5-10 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 2.5-10 Ammeter Connector

Remove the R16 Resistor

n
V1.0

NUVOTO

NuMake ?C

Figure 2.5-4 Wiring between Ammeter Connector and Ammeter

2.5.10 Extension Connectors
Table 2.5-11 presents the extension connectors.

Connector Comment

JP3, JP4, JP5 and JP6 | Full pins extension connectors on the NuMaker-MS51PC.

NU1, NU2, NU3 and

NU4 Arduino UNO compatible pins on the NuMaker-MS51PC.

Table 2.5-11 Extension Connectors

2.5.11 Push-Buttons
Table 2.5-12 presents the push-buttons.

Component Comment
ICESW1 Off-line program button to start off-line programming the target chip.
SWi1 Reset button to reset the target chip.

Table 2.5-12 Push-Buttons

2.5.12 LEDs
Table 2.5-13 presents the LEDs.
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Component Comment
Power LED The power LED indicates that the NuMaker-MS51PC is powered.
P3.5 LED The LED which is connected to the target chip P3.5.

ICESO, ICES1, ICES2

and ICES3 Nu-Link2-Me status LED.

Table 2.5-13 LEDs

Aug 30, 2019 Page 21 of 40 Rev 1.00



NUVOTON NuMaker-MS51PC
=

2.6  Nu-Link2-Me

The Nu-Link2-Me is a debugger and programmer that supports on-line programming and debugging
through OCD interface. 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
] 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.
0 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-M51PC.

gsﬁ nRESET
Dl- =:3:ﬁ!§§§.§§§ss SEEEEEE
.D.- eccoosssN [eooes el HE
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™
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USB PR @@ wr % = W _E-
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VSS hr-n---c Y YY) Nu-Link2-Me V1.0
sssseselmessssee
IQI-D. |1I otaccl \E-----s NUVOTON
. B IR NuMaker-MS51PC V1.1 Q
POWER AN

Figure 2.7-1 Front Placement
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s
EE N
R e MS51PCOAE
e = :gg;:: ::% Function compatible with
PS = e vt o ol @ [TERETpou MS51ECOAE MS51FCOAE
B i MS51TCOAE MS51XCOAE
LT B ]
] - llll:== Q % g
secom sigigrzizaazaiie
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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.
KEIL C51

IAR EW8051

Aug 30, 2019 Page 24 of 40 Rev 1.00


http://www.keil.com/c51/
http://www.keil.com/c51/
https://www.iar.com/iar-embedded-workbench/?architecture=8051#!

NUVOTON NuMaker-MS51PC

—

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.

- |-'|:|| = ors | —

i - =
155 Setup - NuMicro Nu-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 faunched by selecting
the installed icons. [

Click Finish to exit Setup.

EM: http: /fforum. nuvoton. com B ——
SC: http: /fwww ., nuvoton-mou, com, | Finizh
forum.php

Figure 3.2-1 Nu-Link USB Driver Installation Setup
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NUVOTON NuMaker-MS51PC

Would you like to install this device software?

, Mame: Nuvoton Nu-LinkDeviceClass
% Publisher: Nuveton Technolegy Corporation |
I
[7] Always trust software from "Nuveton Technology [_install | | Don'tinstal |
Corporation”.

@-‘ You should only install driver software from publishers you trust. How can | decide which device

ig gaf in It

vy R ——

Would you like to install this device software?

Name: Nuvoton Co,, Ltd. Ports (COM & LPT)

-7 Publisher: Nuvoton Technology Corporation l

|

@ You should only install driver software from publishers you trust. How can I decide which device F
re i5 saf instali?

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

Lss] Windows Security S S——-— @

Would you like to install this device software?

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

@ You should only install driver software from publishers you trust. How can I decide which device F
re i5 saf instali?

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

=
L5 Windows Security P ——-— @

Would you like to install this device software?

’ Name: Nuvoton Co,, Ltd. Ports (COM & LPT)

- Publisher: Nuvoton Technology Corporation l

|

@ You should only install driver software from publishers you trust. How can | decide which device F
re i5 saf nstall?

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

Figure 3.2-2 Nu-Link USB Driver Installation
Aug 30, 2019 Page 26 of 40 Rev 1.00



NUVOTON NuMaker-MS51PC

3.3 BSP Firmware Download
Download and unzip the Board Support Package (BSP).

| Download and unzip MS51 Series BSP Keil when using Keil C51.
[ | Download and unzip MS51 Series BSP IAR when using IAR EW8051.
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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.

NRESETco

8 2 ucQOchg
£

9

g
o2

[

NnNuUvoToN
NuMaker-MS51PC V1.0

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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|| Eile Action View Help .
e = E HE & 2SS
4 T Ports (COM &LLPT) - |

T Nuvoton Virtual Com Port (COMIT)| [
%' Standard Serial over Bluetooth link (COM28)
P . P s -~ . T R TN

F T | r

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.

& PUTTY Configuration 1 e ' _
Categony:
[ Session | Basic options for your PUTTY session |

=1 Temminal

- Keyboard
- Bell

- Features g

= Window yRaw (7 Telnet ) Rlogin () 55H (@ Serial
gﬂﬁ:?ﬂ:e Load, save or delete 3 stored session

- Translation Saved Sessions
- Selection
- Colours
[z Connection

Load
- Proxy
- Telnet Delete
- Rlogin
[+ 55H
- Senal

Default Settings

Close window on exit:
T Bways ) Never @ Only on clean exit

Bot || b | [ Open || Conce

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:
I~ MS51_Series_BSP_Keil_V1.XX.XXX
7 SampleCode

7 Template
7 Keil
1 IAR

Figure 3-5 Template Project Folder Path
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3.6

Open and execute the project under the toolchain. The section 3.6.1, 3.6.2 describe the steps of
executing project in Keil PK51, IAR EW8051 respectively.

Execute the Project under Toolchains

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

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

File Edit Viewd | Project | Flash Debug Peripherals
= '51_m ision Project...
@ % Mew Multi-Project Workspace..,

Open Project...

Project ]
= "'[3 Project Ti Close Project
Bl &7 Temp| Evnod
& Project tems... | Manage 2

% | Multi-Project Workspace... Select Device for Target

Run-Time Environment... 5 <
Remave File ‘main.c

Select Software Packs..,

&

Options for File ‘'main.c’..
Reload Software Packs

3

Pack Installer... Clean Targets
LAl

Migrate to Version 5 Format... Bultg Targe:

[

Figure 3.6-1 Project File Migrate to Version 5 Format

Rebuild all target files

|2 e |
3 ## Batch Build

&l Froi. [ @ 5od & Batch Setup..

1. 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 3.6.1.

W C\Users\lcwang0\Desktop\MLS1_20190304\5ampleCode\RegBasedh TIEMR TO PWM\KEIL\ Timer01_m2.uvproj - Bisiond = @
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
ErT R | =i i@ eons:  Baej@le 6 alE A
£ B e 0| 88| tmenn_m2 &= e &
Project ]| (%] Timer0_m2.c ARTUP.ASL sys.C - T
El ﬁ Timer01_ M2 57 ll Options for Target Timerl1_M2' ‘ 22| T
E1-£3 Source 58 [ —
|- [F] Timerd_M: 59 Device | Taret | Output | Uistng | User | €51 | #51  §BLS1 Locate | BLST Misc Debug | Ukities |
' &0
H-S Cfmm”" &1 " Use Simulator Settrgs J|  Use: [Nuvoton 8051 Keil C51 Diver _v|  Settinas
| EeE e &2 || [ Limit Speed to Real-Tims
{77 Startup &3
64 [ ¥ Load Application at Startup ¥ PFun to main{) ¥ Load Application at Startup W PRun to main{)
&5 Initialization File: Initialization File:
L1
87 | ] _J = ] _] _] =
3] Restare Debug Session Settings - - Restors Debug Session Settings A
gz I ¥ Breakpoints ¥ Toolbax ¥ Breakpoirts ¥ Toolbax
71 ¥ Watch Windows & Performance Anatyzer v Watch Windows
72 ™ Memory Display ¥ Memory Display i
) L I
74
75 CPUDLL: Parameter: Driver DLL: Paramater:
76 [seostpLL | [seostDlL |
o
T8
Zz B Dialog DLL: Parameter: Dialog DLL: Parameter:
21 |pPs1.OLL |TPS1DLL |
82
T w Bd
1[4 —l— 84 ok | Cancdl | Defait | Help -
Elr. e Or 0,7 [l »
Figure 3.6-2 Debugger Setting in Options Window
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ml?ﬁm | @ aomomsze Hasl ale o a|F)

=8 @ Timer1_M2

E@ Source g .

| [ Timer_: 4m|Taget|o|m.|nm|User | €51 | A8t | BL51 Locate | BL51 Misc | Deb
&5 Common —
& sysc |- Configure Flash Menu Command

E-{7 Startup

&' Use Target Driver for Flash Programming [~ Use Debug Driver
|Nuvoton 8051 Kei C51 Drver =] |£ | ¥ Update Target before Debugging
Int File: J Edt.. |

™ Use Bxtemal Tool for Flash Programming |

C(x“'ﬂmld:l ;I
Argumerts: |
™ Run Independent

5

I — — |
Ee[@e G O, €] Loc | o | oo | tep | ;

-

Figure 3.6-3 Programming Setting in Options Window

2. 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.

;ilu Edit View Project Flash Debug Peripherals Tools SVCS Window Help # 1l
: | R ‘| -2 | Ll ?!1| :?;@:ﬂé M:{|m createNade |E||§ ;ﬂhI@’vI ] {9‘|| *
BT )

1. Rebuild
2. Successfully compile

3. Download
4. Start/Stop Debug

3] STARTUD A51

IVYNNVYIN 943SN Od FSSW-HIMVINNN

Brogram Size: Code=2480 RO-data=372 RW-data=16 ZI-data=1024
écer Build - User command #1: fromelf —-bin ".\obj\template.axf"™ --output ".\obj\template.bin"

e T ——— .\obj\template.axf" —-output ".\obj\template.txt"
” \obj\template axf" - 0 Error(s), 0 Warning(s). |
TOTUUTUS

Nuvoton Nu-Link Debugger
=

Figure 3.6-4 Compile and Download the Project

3. 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 SVCS  Window  Help
= - N | | | | &= = /= U5 | [ ® createnode [« =& & ‘ @ 6)4}||‘\
e s | DEBERS-O=R- 8- 0- & x-
Registers o [ Drsseq;lly o o
Register T 5= wmite(s): -
B 0x000008B0 [
Core 1. R
K . un DCW 0x0000 =
i OxONNNNaR4a nnnn new nunnnn 5
2. St :
g R e ,Q_p, ,,,,,, s ] mainc - X
‘3 Fiese*t’" Cpen (UARTO, 115200); -
= 5y /= vonnect UART to PC, and open 2 terminal tool to receive following message */
60 printf ("Hello World\n"):
R8 £1
i R3 S 62 /* Got no where to go, just loop forever */
Hin > 63 while (1):
“ Rl 6a | 1
~R12 €5
H135} 66 J*** (G} COPYRIGHT 2017 Huvoton Techrnology Corp. ***/ |E|
g R4 | =
I = | &7 -
[El project | = Registers 1| - m | ¥
Command n @ Call Stack = Locals n @
Load "C:\\Nuvoton\\BSF Library\\M031 Series BSPE CMSIS V3.(4 | nooo Loation/alae Type
Pl i 1 ’ ¥ main 000000000 int ()
>
ASSIGN BreakDisable BreakEnable BreakKill BreakList I -;-‘_'ICaIIStack—LocaIs L 1oty 1
Muvoton Mu-Link Debugger t1: 0.00000000 sec L
=

Figure 3.6-5 Keil MDK Debug Mode

[ B comd® - purry el B [ |

Figure 3.6-6 Debug Message on Serial Port Terminal Windows

3.6.2 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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File  Edit View Projes Mu-Link JTools Window Help

Workspace

Debug

Files £
2 @ADC_Simple - Debug v
R ADC_simple.C

[Bdelay.c

Bsysc

B Output

| aDC_simple
(Debug Log.

Log
Wed Felb 13 2019 11:55:12: IAR Embedded Workbench 8.32.2 (ThProgram Files (xB61AR Systems\Embedded Waorkbench §.2varm\bin\armproc.dil)

'Build | Debug Log

CAP NUM OVR EEE | |

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.

Tempiate - AR Embeided Workbench IDE - Am 8.32.2

File Edit View Project Mu-link Tools Window Help

O . By

WB(E v o X
Debug i 1 . Make
Files o

3460 smpie 2. Successfully compile

Peyec

e o Ouput | 3. Download and Debug

IVYNNVYIN 943SN Od FSSW-HIMVINNN

| ADC_Simple

Buitd v x|
Messages File Line =

20nvemng
Tatal number of errors: 0 H
Tatal number of warnings: 0 -
< 1 ]+ I
[ Buitd | Debug Loy | References | i
Ready Errors 0, Warnings 0 Ln 83, Col13 System | CAP NUM OvR EE |

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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NuMaker-MS51PC

@ Template - IAR Embedded Workbench IDE - Arm 8.32.2

= = : =

[Baysc
M Output

SYS_Tnit{):

/* Init UARTO to 1
UART_Cpen (UARTO, 1

0-8nl for print message */

1. Go
" 2. Break

e

File Edit View Projet Debug Disassembly MNu-link Tools Window Help
M) e XL D C OB > A B@=®cOl:in e
‘Workspace v 31 X mainc x-i v: Disassembly

Debug ~ fo|  Gow

* "Hellp World™, use¥s may need to do extra system configuration basec :

Files iy | i} # 5 o e e G = Disassemblhy
B @ADC_Simple - Debug v

[AADC_simple.C & int main()

B delay.c B nain:

“3. Reset ...

leel »

Bl

Updating build tree..

| Buitd | Debug Leo |

Configuration is up-to-date.

Building configuration: Template - Release

(=] UART_Open(UARTD. 115200
S Ox8Be: OxZlel
JART to PC, and open a terminal tool to receive followir 0x890: 0x0249 -
ADC_Simple 7 — i = — = .
Build - o X
Messages File Line

Ready

Errors 0, Warnings 0 Ln 51, Coll

System

CaP NUM oV B

Figure 3.6-9 IAR EW8051 Debug Mode

i e B
2B comi® - putry el B RS

Aug 30, 2019

Figure 3.6-10 Debug Message on Serial Port Terminal Windows
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4 NUMAKER-MS51PC 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 that
supports on-line programming and debugging through OCD interface.
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= FBi2 Vob T tcere o
C;EE kasi [ ICEC5 ICECE 10K |GE DAT
— B AK,_tce oar
ano | o ==t
cevon RSS PA7 P34 oo e
e o paii PO6 e—REyT—— | 0% | oo iCeRs o
RED amza ::;D ;%;W 0K _ICE Clk RO604
e E— N
(cecr i [ C T B
= re
ls7u _|icEcs
=3 1ceua
[Goss o060 a3y Swnivemsocun ICEVOD
Q1 5 g
©usaN-o <o VCCA veces SPIM CS.
L o A S
ICEUT #
HEADER SINC)
= = DEBUG RESET
B aay
asy (1
AMS1117 33v IceRts WasQ16.vSSIa © Sk - a8y ©
10K sPMCS LV 1 8 R0603 e
SMSy S tosw  veei— ¢ i ‘
NuLNK 100 NULNK 101 1 109 WO IT—spmenc Ly _|iceor Qicens
USB_HS_VBUS T W&; CLDK‘ SPIM_MOSTO_LV 0.1u <mx
IcgDt o Co603 ICESW1 R0603
A SorEs ZaT 2T sgeemaw [
sz SPI FLASH
v
Nu-Trace, 1D0 = 1, :
Nu-Link2,  IDO = 0, H !
Nu-LInk2-Me, IDO = 0, ID1 = 0 o} L USB_HS_VBUS CEI3 |
1ceurz i T fveus |
e oo NULINK ID 1 uso ks o vpemson 2| KEY
TceL ICEJPRY ICEJPR2 GND OUT | 1GEX1 i USE 5 D O yGERT OP 3 Shield |
— o 3 | USBIESDLANGERTIOP Do, shed !
e 182 @omm) | 18200 mm) un_enp " 3 s |
FERRITE BEAD| I |2 ;= HEADERO4(NC) dlo e | 1GE50
ICESW2 i 12MHz SMD X32258 nel 0805 LED R &:J Kx) m%
9 | s Shoa BB il
icecT2 IGEet n USB_HS VBUS [—{GND__Shield |
Tiosenov icecT ;: © icro USB Spin i
TANT-A o 1ouFrov i MCH cele | Icest
oeos oro.vss e S0 | AT
= XM o Nl Slsate
ICER9 = il [cosos 1
Ex SO HPS60LE i |
ROB03 I = i (VDD
Power Switch VCOM SWITCH 12M Crystal USB 2.0 HIGH SPEED DEVICES o fp—
i | spang0
, —
MCUVCC  ICED4  MCUVCC_DIODE EIAAAL]
y s | A
2C1 SCH | 8P4RA
ss2dh P w03 S5 1201 S0L aspl 88 |
SWOHTDAT 1ooep | LED
SR HE
SR ¢ | ETMD2 GK _12C1_SDA GSPI_CLK STA
p— |
9 10 i
Ice Ax s ICE AX__ ETMCK MOSIUARTD RXQSPI oS! | T
| -Link2-Me
ICE INTERFACE e s ICE T ETM00 MSOUART) TX aSPl Miso : Sae [ Fle Name [Ruthor:
A3 | Nu-Link2-Me CMHuang
e 5 —

Figure 4.1-1 Nu-Link2-Me Circuit
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4.2 MS51 Platform
Figure 4.2-1 shows the MS51 platform circuit.
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Figure 4.2-1 MS51 Platform Circuit
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4.3 Extension Connector

Figure 4.3-1 shows extension connectors of NuMaker-MS51PC.
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Figure 4.3-1 Extension Connectors Circuit
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5 REVISION HISTORY

Date Revision Description

2019.08.30 1.00 Initial Release.
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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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