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1 OVERVIEW

The NuMaker-emWin-M032 is an evaluation board for GUI application development on emWin library.
The NuMaker-emWin-M032 consists of two parts: a NuMaker-M032KI main board and a NuTFT
extension board. The NuMaker-emWin-M032 is designed for project evaluation, prototype development
and validation with power consumption monitoring function.

The NuMaker-M032KI consists of two parts: an M032KI target board and an on-board Nu-Link2-Me
debugger and programmer. The M032KI target board is based on NuMicro MO32KIAAE. For the
development flexibility, the MO32KI target board provides the extension connectors of MO32KIAAE, the
Arduino UNO compatible headers and the capability of adopting multiple power supplies. Furthermore,
the Nuvoton-designed ammeter connector can measure the power consumption instantly, which is
essential for the prototype evaluation.

In addition, there is an attached on-board debugger and programmer “Nu-Link2-Me”. The Nu-Link2-Me
supports on-chip debugging, online and offline ICP programming via SWD interface. The Nu-Link2-Me
supports virtual COM (VCOM) port for printing debug messages on PC. Besides, the programming
status could be shown on the built-in LEDs. Lastly, the Nu-Link2-Me could be detached from the
evaluation board and become a stand-alone mass production programmer.

The NUTFT can be plugged into the main board via the Arduino UNO extension connector. The NuTFT
is equipped with one SPI Flash, one I1LI19341 2.4” SPI TFT LCD touch panel, one five-direction joystick
and two push buttons.

; OL/L0/8T07 o o> & & ® «
€°TA 141N ”
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ink2-Me V1.0

Figure 1-1 NuMaker-emWin-M032 Evaluation Board
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1.1 Features
1.1.1 NuMaker-M032KI| Main Board Features

) NuMicro M0O32KIAAE with function downward compatible with:
¢ MO32KIAAE
¢ MO32SIAAE

MO32KIAAE full pins extension connectors

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 FS connector on M032KI target board
ICE USB connector on Nu-Link2-Me
On-board Nu-Link2-Me debugger and programmer:
€ Debug through SWD interface
€  On-line/off-line programming
€  Virtual COM port function

L K IR R 4

1.1.2 NuTFT Extension Board Features

16 Mbits (2 MB) SPI Flash (W25Q16CV)
ILI9341 2.4” (320x240) SPI TFT LCD Panel with 4-Wire ADC Touch Function
Five-direction Joystick

Two Push Buttons

Arduino UNO Compatible Extension Connectors

1.2 Supporting Resources
For sample codes and introduction about emWin library, please refer to MO31 BSP:
https://www.nuvoton.com/resource-download.jsp?tp GUID=SW1820200914190828

Visit NuForum for further discussion about the NuMaker-emWin-M032:
http://forum.nuvoton.com/viewforum.php?f=31

Segger provides an emWin supporting forum. Questions regarding emWin usage are discussed at:
https://forum.segger.com/index.php/Board/12-emWin-related/
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2 NUMAKER-MO032KI HARDWARE CONFIGURATION

2.1 Front View

Vpp Switch  Arduino UNO Compatible Extension Connector

e« DR e para 0 s Reset Button

External Vpp Connector - Sost
Ammeter

External Vger Connector VCOM Switch

»—|CE USB Connector
ICE Chip: M48SSIDAE

Power LED : ; E=—|CE Status LED
External Vss Connector sras Off-line Program Button
‘ n
MO032 Platform—=§ ! J WY Nu-Link2-Me

Target Chip: MO32KIAAE Target Chip Extension Connector

Figure 2-1 Front View of NuMaker-M032KI

Figure 2-1 shows the main components and connectors from the front side of NuMaker-M032KI. The
following lists components and connectors from the front view:

®  Target Chip: MO32KIAAE(U1)
USB FS Connector(J2)
Arduino UNO Compatible Extension Connectors (NU1, NU2, NU3, NU4)
MO032 Extension Connectors (JP3, JP4, JP5 and JP6)
External Voo Power Connector(JP1)
External Vss Power Connector(JP2)
External Vrer Connector(VREF1)
VDD 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,ICES], ICES2, ICES3)
Off-line Program Button(ICESW1)

L K R JNK R 2
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2.2 Rear View
Figure 2-2 shows the main components and connectors from the rear side of NuMaker-M032KI.

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

SEEEERRERRRRRE N
] o

MO32KIAAE

Function compatibie with

MO32KIAAE
MO32SIAAE

(ZEREEE

Figure 2-2 Rear View of NuMaker-M032KI
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2.3 Extension Connectors
Table 2-1 presents the extension connectors.

Connector Comment

JP3, JP4, JP5 and JP6 | Full pins extension connectors on the NuMaker-M032KI.

NU1, NU2, NU3 and

NU4 Arduino UNO compatible pins on the NuMaker-M032KI.

Table 2-1 Extension Connectors
2.3.1 Arduino UNO Compatible Extension Connectors

Figure 2-3 shows the Arduino UNO compatible extension connectors.

| S S
e g B
i |
- e o
A
ey E
E
o S
" Ey a 5V MOST GND | - |
T — L L VDD PA.10 vss | PB.15 |
) 8 B o == 2 USCI®_DATO
8[0] 0] P MISO CLK RESET | ss |
© BEEH 5 3 PA.9 PA.11 NRESET | PA.8 |
2 g!g! > USCI®_DAT1| USCIO CLK
o nic :
O:Q
UARTI_RXD | _PWM@_CH3 PB.2 Do ¢ 0 A5 PB.1 ADCO_CH1 | 12C1_SCL_| UART2_T)D |
UARTL_TXD | PWM@_CH2 PB.3 DI ¢ 0/0 e 2 3 A4 PB.0 ADCe_CHe | I12C1_SDA | UART2_RXD |
12C1_SDA | PWM1_CHIL PC.4 D2 ¢ 0.0 ? o A3 PB.4 ADCe_CH4
12C1_SCL | PWM1_CHO PC.5 D3 ¢ oQ A2 PB.5 ADCe_CH5
PWML_CH2 PC.3 D4 ¢ 0 26, AL PB.6 ADCe_CH6
PWML_CH3 PC.2 D5 ¢ 0O A0 PB.7 ADCe_CH7
PWM1_CH4 PA.7 D6 & OO
PWMI_CH5 PA.6 D7 ¢ 0.0 v
O O
PWME_CHO PA.5 D8 OIS p _VSS
PWMO_CH1 PA.4 D9 p VSS
0.0 5 oV
SPI0_SS | PWMe_CH2 PA.3 D10
SPIO_MOSI | PWMO_CH5 PA.0 D11 . p 3V
SPI@_MISO | PWMe_CH4 PA.1 D12 ole p_RST
SPI0_CLK | PWMO_CH3 PA.2 D13 ¢ 50 p IOREF VoD |
Vss Vss_ ¢ 00 b NC
VREF VREF__ ¢ o ole
[ 12ce_spA PC.0 SDA € 3 =
| 12c0_scL PC.1 scL &
i3 o8 NC I Q
4 Q
- (@) () Cn
o () +[ M) §
)
0|8 :
(0] = [¢} B
S [¢] 913 [B] CROAPHS]
&
'@ | b :
& y WH

Figure 2-3 Arduino UNO Compatible Extension Connectors
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NuMaker-M032KI| NuMaker-M032KI
rleader CA?g"uﬁﬁgbd‘f\lg’ GPIO Pin of M032 rleader CA‘:g“u‘?ggbdf’\lg’ GPIO Pin of M032

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

NU3.2 D1 PB.3 NU2.5 A4 PB.O

NU3.3 D2 PC.4 N Moza A3 PB4
N NU3.4 D3 PC.5 5 NU2.3 A2 PB.5
, | Noes D4 PC3 NU2.2 AL PB.6

NU3.6 D5 PC.2 NU2.1 AO PB.7

NU3.7 D6 PA.7 NU1.8 VIN

NU3.8 D7 PA.6 NU1.7 VSS

NU4.1 D8 PA.5 NU1.6 VSS -

NU4.2 D9 PA.4 N NU1.5 5V

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

NU4.4 D11 PA.O NU1.3 RST NnRESET
N NU4.5 D12 PA.1 NU1.2 IOREF VRer
. NU4.6 D13 PA.2 NU1.1 NC -

NU4.7 VSS Vss

NU4.8 VREF Vrer

NU4.9 SDA PC.0

NU4.10 SCL PC.1

Table 2-2 Arduino UNO Extension Connectors and MO32KIAAE Mapping GPIO List
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2.3.2 Pin Assignment for Extension Connectors

The NuMaker-M032KI provides the MO32KIAAE target chip onboard and full pins extension connectors
(JP3, JP4, JP5 and JP6). The Figure 2-4 shows the MO32KIAAE extension connectors.

1.0

ine Prooram
—

NUVOTON

NuMaker-M032KI| V

maEE

R
N

JP5 Pin33 ~ Pin64

P4 Pin65 ~ Pin96 Pin97 ~ Pin128 JP6

Figure 2-4 MO32KIAAE Extension Connectors
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MO32KIAAE
Header
Pin No. Function
P31 1 PB.5/ADCO_CH5/ACMP1_N/EBI_ADRO/I2C0_SCL/UART5_TXD/USCI1_CTLO/PWMO_CHO/UART2
: _TXD/TMO/INTO
IP3.2 2 PB.4/ADCO_CH4/ACMP1_P1/EBI_ADR1/I2C0_SDA/UART5_RXD/USCI1_CTL1/PWMO0_CH1/UAR
: T2_RXD/TM1/INT1
IP3.3 3 PB.3/ADCO_CH3/ACMP0O_N/EBI_ADR2/12C1_SCL/UART1_TXD/UART5_nRTS/USCI1_DAT1/PW
’ MO_CH2/PWMO_BRAKEOQO/TM2/INT2
IP3.4 4 PB.2/ADCO_CH2/ACMP0O_P1/EBI_ADR3/I2C1_SDA/UART1_RXD/UART5_nCTS/USCI1_DATO/PW

MO_CH3/TM3/INT3
JP3.5 5 PC.12/EBI_ADR4/UARTO_TXD/I2C0_SCL/UART6_TXD/PWM1_CHO/ACMPO_O

JP3.6 6 PC.11/EBI_ADR5/UARTO_RXD/I2C0_SDA/UART6_RXD/PWM1_CH1/ACMP1_O

JP3.7 7 PC.10/EBI_ADR6/UART6_NRTS/UART3_TXD/PWM1_CH2

JP3.8 8 PC.9/EBI_ADR7/UART6_nCTS/UART3_RXD/PWM1_CH3

PB.1/ADCO_CH1/EBI_ADRS/UART2_TXD/USCI1_CLK/I2C1_SCL/QSPI0_MISOL1/PWMO_CH4/PW
M1_CH4/PWMO_BRAKEO

PB.0/ADCO_CHO/EBI_ADR9/UART2_RXD/SPIO_[2SMCLK/I2C1_SDA/QSPIO_MOSIL/PWMO_CH5/
PWM1_CH5/PWMO0_BRAKE1

JP3.9 9

JP3.10 10

JP3.11 11 |VSS

JP3.12 12 |vDD

JP3.13 13 |PA.11/ACMPO_PO/EBI_nRD/USCIO_CLK/UART6_TXD/BPWMO_CHO/TMO_EXT

JP3.14 14 |PA.10/ACMP1_PO/EBI_nWR/USCIO_DATO/UART6_RXD/BPWMO_CH1/TM1_EXT

IP3 JP3.15 15 |PA.9/EBI_MCLK/USCIO_DAT1/UART1_TXD/UART7_TXD/BPWMO_CH2/TM2_EXT

JP3.16 16 |PA.8/EBI_ALE/USCIO_CTL1/UART1_RXD/UART7_RXD/BPWMO_CH3/TM3_EXT/INT4

JP3.17 17 |PC.13/EBI_ADR10/USCIO_CTLO/UART2_TXD/BPWMO_CH4/CLKO/ADCO_ST

JP3.18 18 |PD.12/EBI_nCSO/UART2_RXD/BPWMO_CH5/CLKO/ADCO_ST/INT5

JP3.19 19 |PD.11/EBI_nCS1/UART1_TXD

JP3.20 20 |PD.10/UART1_RXD

JP3.21 21 |PG.2/EBI_ADR11/12C0O_SMBAL/I2C1_SCL/TMO

JP3.22 22 |PG.3/EBI_ADR12/12C0_SMBSUS/I12C1_SDA/TM1

JP3.23 23 |PG.4/EBI_ADR13/TM2

JP3.24 24  |PF.11/EBI_ADR14/UART5_TXD/TM3

JP3.25 25 |PF.10/EBI_ADR15/SPI0_I2SMCLK/UART5_RXD

JP3.26 26 |PF.9/EBI_ADR16/SPIO_SS/UART5_nRTS

JP3.27 27 |PF.8/EBI_ADR17/SPIO_CLK/UART5_nCTS

JP3.28 28 |PF.7/EBI_ADR18/SPI0O_MISO/UART4_TXD

JP3.29 29 |PF.6/EBI_ADR19/SPI0O_MOSI/UART4_RXD/EBI_nCSO

JP3.30 30 |PF.14/PWM1_BRAKEO/PWMO_BRAKEO/PWMO_CH4/CLKO/TM3/INT5

JP3.31 31 |PF.5/UART2_RXD/UART2_nCTS/PWMO_CHO/BPWMO_CH4/X32_IN/ADCO_ST

JP3.32 32 |PF.4/UART2_TXD/UART2_nRTS/PWMO0_CH1/BPWMO0_CH5/X32_OUT

JP5 | JP5.1 33 |PH.4/EBI_ADRS3/UART7_nRTS/UART6_TXD
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JP5.2 34 |PH.5/EBI_ADR2/UART7_nCTS/UART6_RXD

JP5.3 35 |PH.6/EBI_ADR1/UART7_TXD

JP5.4 36 |PH.7/EBI_ADRO/UART7_RXD

JP5.5 37 |PF.3/EBI_NCSO/UARTO_TXD/I2CO_SCL/XT1_IN/BPWM1_CHO

JP5.6 38 |PF.2/EBI_NCS1/UARTO_RXD/I2C0O_SDA/QSPI0_CLK/XT1_OUT/BPWM1_CH1

JP5.7 39 |VSS

JP5.8 40 |VvDD

JP5.9 41 |PE.8/EBI_ADR10/USCI1_CTL1/UART2_TXD/PWMO0_CHO/PWMO_BRAKEO

JP5.10 42 |PE.9/EBI_ADR11/USCI1_CTLO/UART2_RXD/PWMO_CH1/PWMO_BRAKE1

JP5.11 43 |PE.10/EBI_ADR12/USCI1_DATO/UART3_TXD/PWMO_CH2/PWM1_BRAKEO

JP5.12 44  |PE.11/EBI_ADR13/USCI1_DAT1/UART3_RXD/UART1_nCTS/PWMO0_CH3/PWM1_BRAKE1

JP5.13 45 |PE.12/EBI_ADR14/USCI1_CLK/UART1_nRTS/PWMO_CH4

JP5.14 46 |PE.13/EBI_ADR15/12C0_SCL/UART4_nRTS/UART1_TXD/PWMO0_CH5/PWM1_CHO/BPWM1_CH5

JP5.15 47 |PC.8/EBI_ADR16/12C0_SDA/UART4_nCTS/UART1_RXD/PWM1_CH1/BPWM1_CH4

JP5.16 48 |PC.7/EBI_AD9/UART4_TXD/UARTO_nCTS/UART6_TXD/PWM1_CH2/BPWM1_CHO/TMO/INT3

JP5.17 49 |PC.6/EBI_AD8/UART4_RXD/UARTO_nRTS/UART6_RXD/PWM1_CH3/BPWM1_CH1/TM1/INT2

JP5.18 50 |PA.7/EBI_AD7/UARTO_TXD/12C1_SCL/PWM1_CH4/BPWM1_CH2/ACMPO_WLAT/TM2/INT1

JP5.19 51 |PA.6/EBI_AD6/UARTO_RXD/I2C1_SDA/PWM1_CH5/BPWM1_CH3/ACMP1_WLAT/TM3/INTO

JP5.20 52 |VSS

JP5.21 53 |vDD

JP5.22 54  |PD.15/PWMO_CH5/TM3/INT1
PA.5/QSPI0O_MISO1/UARTO_nNCTS/UARTO_TXD/I2CO_SCL/UART5_TXD/BPWMO_CH5/PWMO0_C

P5.23 | 55 |

spso4 | 56 [PA4IQSPIO_MOSILSPIO_I2SMCLK/UARTO_NRTS/UARTO_RXD/I2CO_SDA/UARTS_RXD/BPWMO
: _CH4/PWMO_CH1

Jpsos | 57 [PA3IQSPIO_SS/SPIO_SS/UART4_TXD/I2CO_SMBAL/UARTL TXD/I2C1_SCL/BPWMO_CH3/PWM
: 0_CH2/CLKO/PWM1_BRAKE1L

Jps26 | 58 [PA-2IQSPIO_CLK/SPIO_CLK/UART4_RXD/I2CO_SMBSUS/UARTL_RXD/I2C1_SDA/BPWMO_CH2/

PWMO_CH3

JP5.27 59 |PA.1/QSPIO_MISOO0/SPI0_MISO/UARTO_TXD/UART1_nCTS/BPWMO_CH1/PWMO0_CH4

JP5.28 60 |PA.0/QSPIO_MOSIO/SPIO_MOSI/UARTO_RXD/UART1_nRTS/BPWMO_CHO/PWMO_CH5

JP5.29 61 |PF.15/PWMO_BRAKEO/PWMO_CH1/TM2/CLKO/INT4

JP5.30 62 |PE.14/EBI_AD8/UART2_TXD/UART6_TXD

JP5.31 63 |PE.15/EBI_AD9/UART2_RXD/UART6_RXD

JP5.32 64 |[nRESET

JP4.1 65 |PF.0/UART1_TXD/I2C1_SCL/UARTO_TXD/BPWM1_CHO/ICE_DAT

JP4 | JP4.2 66 |PF.1J/UART1_RXD/I2C1_SDA/UARTO_RXD/BPWM1_CHL/ICE_CLK

JP4.3 67 |PD.9/EBI_AD7/UART2_nCTS/UART7_TXD
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JP4.4 68 |PD.8/EBI_AD6/UART2_nRTS/UART7_RXD

JP4.5 69 |PC.5/EBI_AD5/QSPIO_MISO1/UART2_TXD/I2C1_SCL/UART4_TXD/PWM1_CHO

JP4.6 70 |PC.4/EBI_AD4/QSPIO_MOSI1/UART2_RXD/I2C1_SDA/UART4_RXD/PWM1_CH1

JP4.7 71 |PC.3/EBI_AD3/QSPIO_SS/UART2_nRTS/I2C0_SMBAL/UART3_TXD/PWM1_CH2

JP4.8 72 |PC.2/[EBI_AD2/QSPIO_CLK/UART2_nCTS/I2C0_SMBSUS/UART3_RXD/PWM1_CH3

JP4.9 73 |PC.1/EBI_AD1/QSPIO_MISOO0/UART2_TXD/I2C0O_SCL/PWM1_CH4/ACMPO_O/ADCO_ST

JP410 | 74 |PC.O/EBI_ADO/QSPIO_MOSIO/UART2_RXD/I2CO_SDA/PWM1_CHS/ACMP1_O

JP4.11 75 |VSS

JP4.12 76 |vDD

JP4.13 77 |PG.9/EBI_ADO/BPWMO_CH5

JP4.14 78 |PG.10/EBI_AD1/BPWMO_CH4

JP4.15 79 |PG.11/EBI_AD2/UART7_TXD/BPWMO0_CH3

JP4.16 80 |PG.12/EBI_AD3/UART7_RXD/BPWMO_CH2

JP4.17 81 |PG.13/EBI_AD4/UART6_TXD/BPWMO_CH1

JP4.18 82 |PG.14/EBI_AD5/UART6_RXD/BPWMO_CHO

JP4.19 83 |PG.15/CLKO/ADCO_ST

JP4.20 84 |PD.7/UART1_TXD/I2C0_SCL/USCI1_CLK

JP4.21 85 |PD.6/UART1_RXD/I12C0_SDA/USCI1_DAT1

JP4.22 86 |PD.5/12C1_SCL/USCI1_DATO

JP4.23 87 |PD.4/USCIO_CTLO/I2C1_SDA/USCI1_CTL1

JPa24 | 88 [PD.3/EBI_AD10/USCIO_CTL1/SPIO_SS/UART3_nRTS/USCI1_CTLO/UARTO_TXD

JP4.25 89 |PD.2/EBI_AD11/USCIO_DAT1/SPI0_CLK/UART3_nCTS/UARTO_RXD

JP4.26 90 |PD.1/EBI_AD12/USCI0_DATO0/SPI0O_MISO/UART3_TXD

JP4.27 91 |PD.O/EBI_AD13/USCIO_CLK/SPI0_MOSI/UART3_RXD/TM2

JP4.28 92 |PD.13/EBI_AD10/SPIO_I2SMCLK

JP4.29 93 |PA.12/UART4_TXD/I12C1_SCL/BPWM1_CH2

JP4.30 94 |PA.13/UART4_RXD/I12C1_SDA/BPWM1_CH3

JP4.31 95 |PA.14/UARTO_TXD/BPWM1_CH4

JP4.32 96 |PA.15/UARTO_RXD/BPWM1_CH5

JP6.1 97 |PE.7/UART5_TXD/PWMO_CHO/BPWMO_CH5

JP6.2 98 |PE.6/USCIO_CTLO/UART5_RXD/PWMO_CH1/BPWMO_CH4

JP6.3 99 |PE.5/EBI_nRD/USCIO_CTL1L/UART6_TXD/UART7_nRTS/PWMO_CH2/BPWMO0_CH3
JP6

JP6.4 100 [PE.4/EBI_nWR/USCIO_DAT1/UART6_RXD/UART7_nCTS/PWMO_CH3/BPWMO0_CH2

JP6.5 101 |PE.3/EBI_MCLK/USCIO_DATO/UART6_nRTS/UART7_TXD/PWMO_CH4/BPWMO0_CH1

JP6.6 102 |PE.2/EBI_ALE/USCIO_CLK/UART6_nCTS/UART7_RXD/PWMO_CH5/BPWMO_CHO
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JP6.7 103 |VSS

JP6.8 104 |vDD

JP6.9 105 |[PE.1/EBI_AD10/QSPIO_MISOO0/UART3_TXD/I2C1_SCL/UART4_nCTS

JP6.10 106 |PE.O/EBI_AD11/QSPI0_MOSIO/UART3_RXD/I2C1_SDA/UART4_nRTS

JP6.11 107 |PH.8/EBI_AD12/QSPIO_CLK/UART3_nRTS/UART1_TXD

JP6.12 108 |PH.9/EBI_AD13/QSPI0_SS/UART3_nCTS/UART1_RXD

JP6.13 109 |[PH.10/EBI_AD14/QSPI0O_MISO1/UART4_TXD/UARTO_TXD

JP6.14 110 [PH.11/EBI_AD15/QSPI0_MOSI1/UART4_RXD/UARTO_RXD/PWMO0_CH5

JP6.15 111 |PD.14/EBI_nCSO0/SPIO_I2SMCLK/USCIO_CTLO/PWMO_CH4

JP6.16 112 |VSS

JP6.17 113 |LDO_CAP

JP6.18 114 |vDD

JP6.19 115 |[PC.14/EBI_AD11/SPIO_I2SMCLK/USCIO_CTLO/QSPIO_CLK/TM1

PB.15/ADCO_CH15/EBI_AD12/SPI0_SS/USCI0_CTL1/UARTO_nCTS/UART3_TXD/PWM1_CHO/T

JP6.20 116 MO_EXT/PWMO_BRAKE1

IP6.21 117 PB.14/ADCO_CH14/EBI_AD13/SPI0_CLK/USCIO_DAT1/UARTO_nRTS/UART3_RXD/PWM1_CH1/
' TM1_EXT/CLKO

IP6.22 118 PB.13/ADCO_CH13/ACMPO_P3/ACMP1_P3/EBI_AD14/SPI0_MISO/USCIO_DATO/UARTO_TXD/UA
' RT3_nRTS/PWM1_CH2/TM2_EXT

IP6.23 119 PB.12/ADCO_CH12/ACMPO_P2/ACMP1_P2/EBI_AD15/SPI0_MOSI/USCIO_CLK/UARTO_RXD/UA

RT3_nCTS/PWM1_CH3/TM3_EXT

JP6.24 120 |AVDD

JP6.25 121 |VREF

JP6.26 | 122 |AVSS
PB.11/ADCO_CH11/EBI_ADR16/UARTO_NCTS/UART4_TXD/I2C1_SCL/SPIO_I2SMCLK/BPWM1_

JP6.27 123 CHO
PB.10/ADCO_CH10/EBI_ADR17/USCI1_CTLO/UARTO_nRTS/UART4_RXD/I12C1_SDA/BPWM1_C

JP6.28 124 H1 - - - - - — —

IP6.29 125 PB.9/ADCO_CH9/EBI_ADR18/USCI1_CTL1/UARTO_TXD/UART1_nCTS/UART7_TXD/BPWM1_CH
) 2

IP6.30 126 PB.8/ADCO_CHS8/EBI_ADR19/USCI1_CLK/UARTO_RXD/UART1_nRTS/UART7_RXD/BPWM1_CH
) 3

IP6.31 127 PB.7/ADCO_CH7/EBI_nWRL/USCI1_DATO/UART1_TXD/EBI_nCS0/BPWM1_CH4/PWM1_BRAKE
' 0/PWM1_CH4/INT5/ACMPO_O

1P6.32 128 PB.6/ADCO_CH6/EBI_nWRH/USCI1_DAT1/UART1_RXD/EBI_nCS1/BPWM1_CH5/PWM1_BRAKE

1/PWM1_CHS/INT4/ACMP1_O
Table 2-3 M032KIAAE Full-pin Extension Connectors and GPIO Function List

Apr. 26, 2021 Page 18 of 56 Rev 1.01



NUVOTON NuMaker-emWin-M032
=

2.4 Power Supply Configuration

The NuMaker-M032KI is able to adopt multiple power supplies. External power source includes NU1
Vin (7 Vto 12 V), Voo (depending on target chip operating voltage), and PC through USB connector. By
using switches and voltage regulator, multiple power domains can be created on the NuMaker-M032KI.
2.4.1 VIN Power Source

Table 2-4 presents the Vin power source.

Connector Net Name'm Comment
Schematic

Board external power source, with voltage range from 7
V to 12 V. The voltage regulator UP2 converts the NU1
pin8 input voltage to 5 V and supplies it to NuMaker-
MO32KI.

NU1 pin8 NU1_VIN

Table 2-4 Vin Power Source
2.4.2 5V Power Sources

Table 2-5 presents the 5 V power sources.

Connector A Name_m Comment
Schematic
ICE USB connector supplies 5 V power from PC to
ICEJ3 USB_HS_VBUS MO032 platform and Nu-Link2-Me.
12 USB_VBUS USB connector on NuMaker-M032KI supplies 5 V

power from PC to M032 platform and Nu-Link2-Me.

ICEJ3, J2 or NU1 pin8 supplies 5 V power to NU1
pin5. NU1 pin5 supplies 5 V power to target chip or

NU1 pin5 NU1 5VCC Arduino adapter board.

Note: M032 operating voltage range is from 1.8 V to
3.6 V. Do not switch SW2.1(NU1 5VCC) to ON.

Table 2-5 5V Power Sources

Apr. 26, 2021 Page 19 of 56 Rev 1.01



NUVOTON NuMaker-emWin-M032

[

2.4.3 3.3V Power Sources

Table 2-6 presents the 3.3 V power sources.

Voltage 5V Source

Regulator ST

ICEUP1 converts USB_HS VBUS to 3.3 V and

ICEUPL USB_HS_VBUS supplies 3.3V to M032 platform or ICE chip.

UP1 converts USB_VBUS to 3.3 V and supplies 3.3 V
UP1 USB VBUS to M032 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 M032 platform.
Note: SW2.2(NU1 3VCC) should be switched to ON.

Table 2-6 3.3 V Power Sources
2.4.4 1.8V Power Sources

Table 2-7 presents the 1.8 V power source.

Voltage Regular 5V Source Comment

ICEUP2 converts USB_HS_VBUS to 1.8V and supplies

ICEUP2 USB_HS_VBUS 1.8V to M032 platform or ICE chip.

Table 2-7 1.8V Power Sources
2.45 Power Connectors

Table 2-8 presents the power connectors.

Connector Comment
JP1 Vop (1.8 V ~ 3.6 V) connector on the NuMaker-M032KI.
JP2 Vss connector on the NuMaker-M032KI.

Table 2-8 Power Connectors
2.4.6 USB Connectors

Table 2-9 presents the USB connectors.

Connector Comment
ICE USB connector on Nu-Link2-Me for power supply, debugging and
ICEJ3 ;
programming from PC.
J2 USB FS connector on NuMaker-M032KI for power supply.

Table 2-9 USB Connectors
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2.4.7 Power Switches

Table 2-10 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 3.3V /5 V.

Table 2-10 Power Switches
2.4.8 Power Supply Models

2.4.8.1 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.

RS iR TR R R

ICE USB Connector (ICEJ3)

Nu-Link2-Me

Figure 2-5 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 ICEJ3.
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Table 2-11 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 (MCuvcce) (ICEVCC) Chip Selection J2 Vin JP1
Voltage Selection M Selection @ | Voltage electio
Connect 1.8V
1 1.8V to PC 1.8V 1.8V 1.8V Off Ignore | Ignore output
Connect 33V 33V
2 33V to PC 3.3V (default) (default) 3.3V Off Ignore | Ignore output
Connect 33V 5V
3 5V to PC 5V (default) 3.3V Off Ignore | Ignore output
X: Unused.
Note:
1. 0 Q should be soldered between ICEJPR1’'s MCUVCC and 1.8 V/3.3V/5V.
2. 0Q should be soldered between ICEJPR2’s ICEVCC and 1.8 V /3.3 V.
Table 2-11 Supply External Power through Nu-Link2-Me
2.4.8.2 External Power Supply through M032 platform to Target Chip
The external power supply sources on M032 platform are shown in Figure 2-6.
NS SRR E R E
External Vpp Connector (JP1)
USB Power Connector (J2)—¢
External Vss Connector (JP2)
nuvoTonN
NuMaker-M032KI V1.0 @
NU1 pin8 (Vin)
Figure 2-6 External Power Supply Sources on M032 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.
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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-M032KI,
please follow the below steps:

1. Switch the SW2 depends on the target chip operating voltage.
2. Separate the Nu-Link2-Me from NuMaker-M032KI.

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-M032KI,
please follow the below steps:

1. Switch the SW2 to OFF.
2. Separate the Nu-Link2-Me from NuMaker-M032KI.

3. Connect the external power supply to JP1.

TR R

00000J0j000 66000000000 ¥ >

< ,
Separate Nu-Link2-Me

nuvoTonN
NuMaker-M032KI V1.0 @

NU1 pin8 (Vin)

Figure 2-7 Separate the Nu-Link2-Me from NuMaker-M032KI
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Table 2-12 presents all power models when supplies external power through M032 platform. The M032
platform external power sources are highlighted in yellow.

. ICEJPR1 ICEJPR2 .
Model Ta\r/%tlattaCP;lp Vin 32 ICEJ3 Sef’:gtzion JP1 (MCUVCC) | (ICEvCC) \'/gﬁacg' e
9 Selection @ | Selection B! 9
7V ~12V NU1 Remove
4 3.3V Input X Ignore avee 3.3 V output resistor 3.3V 3.3V
Connect NU1 Remove
5 3.3V X to PC Ignore avee 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 33V 3.3V
Connect to DC Input Remove
- 8] Bl
8 1.8V ~3.6V| Ignore Ignore PC OFF 18V~36V| resistor 1.8V/33V |18V/33V
Nu-Link2-Me DC |nput
9 [1.8V~3.6V| Ignore® |Ignore® | "o ved OFF 18V ~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 1.8 V/3.3V/5V.
3.  0Q should be soldered between ICEJPR2’'s ICEVCC and 1.8 V/ 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 2-12 Supply External Power for M032 platform
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2.5 External Reference Voltage Connector
Table 2-13 presents the external reference voltage connector.

Connector Comment

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

VREF1 of the target chip. User needs to remove the L5 ferrite bead.

Table 2-13 External Reference Voltage Connector

2.6 Ammeter Connector
Table 2-14 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 2-14 Ammeter Connector

Remove the R16 Resistor

PR i SRR

nuvoTonN
NuMaker-M032KI V1.0 @

Figure 2-8 Wiring between Ammeter Connector and Ammeter

2.7 Push Buttons
Table 2-15 presents the push-buttons.

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

Table 2-15 Push Buttons
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2.8 LEDs
Table 2-16 presents the LEDs.

Component Comment
Power LED The power LED indicates that the NuMaker-M032KI is powered.
PB14 LED The LED is connected to the target chip PB.14.

ICESO, ICES], ICES2 .
and ICES3 Nu-Link2-Me status LED.

Table 2-16 LEDs

2.9 Nu-Link2-Me

The Nu-Link2-Me is a debugger and programmer that supports on-line programming and debugging
through SWD 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 2-17 presents how to set the VCOM function by ICESW2.

ICESW2
Pin Function Comment
On: Connect target chip PB.13 (UARTO_TXD) to Nu-Link2-Me.
! b 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 2-17 VCOM Function of Nu-Link2-Me

2.9.1 VCOM Switches

Table 2-18 presents how to set the VCOM function by ICESW?2.

ICESW2
Pin Function Description
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 2-18 VCOM Function of Nu-Link2-Me

2.9.2 Status LEDs
Table 2-19 presents the status LEDs patterns for different operation on Nu-Link2-Me.
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Status LED

Operation Status

ICESO ICES1 ICES2 ICES3
Power on Flashx3 | Flashx3 | Flashx3 | Flashx 3
Connected to IDE/NuTool Flashx3 | Flashx3 | Flashx3 On
ICE online (Not connected to a target chip) On - Flashx 3 | Flash x 3
ICE online (Connected to a target chip) On - - On
ICE online (Failed to connect to a target chip) On Any Flash On
During Offline Programming - On - Flash
Offline Programming Completed On - - -
Offline Programming Completed (Auto mode) On On - -
Offline Programming Failed On Flash - -

Table 2-19 Operation Status LED Patterns
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3 NUTFT HARDWARE CONFIGURATION
3.1  Front View
Figure 3-1 shows the main components and connectors from the front side of NUTFT. The following
lists components and connectors from the front view:
) Five-direction Joystick (J3)
Push Button (SW7 and SW8)

)
° ILI9341 2.4” 320x240 SPI TFT LCD Panel with 4-Wire ADC Touch Function (J7)
° Arduino UNO Compatible Interface Connectors (NU1, NU2, NU5 and NU6)

Arduino compatible
interface connectors

TFT LCD Panel with
Touch Function

Five
Direction
Joystick

Switch Button

Nu_TFT V1.3

2018/07/10

Arduino compatible
interface connectors

Figure 3-1 Front View of NUTFT
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3.2 Rear View

Figure 3-2 shows the main components and connectors from the rear side of NUTFT.
The following lists components and connectors from the rear view:
® 16 Mbits (2 MB) SPI Flash * 1 (W25Q16CV) (U1)
° Arduino UNO Compatible Interface Connectors (NU1, NU2, NU5, NU6 and NU7)

Arduino compatible
interface connectors

esa ]
P

Arduino compatible

. SPI Flash
interface connectors

Arduino compatible
interface connectors

Figure 3-2 Rear View of NUTFT
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3.3 Extension Connectors
The pin arrangement of NUTFT extension connectors is compatible with Arduino UNO.

xl

Figure 3-3 NUTFT Extension Connectors
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NuTFT NuTFT
bzl Compatible to Pin of NUTET ezl Compatible to Pin of NuTET
Arduino UNO Arduino UNO

NU7.8 GPIO - NU7.4 SPIO_SS SPI_SS

N N
NU7.7 GND - NU7.3 RESET RESET

7 NU7.6 SPI0_MOSI SPI_MOSI 7 NU7.2 SPI0_CLK SPI_CLK
NU7.5 VCC VCC NU7.1 SPI0O_MISO SPI_MISO
NU3.1 DO LCM_DC NU2.6 A5 SW8 Push Button
NU3.2 D1 LCM_RESET NU2.5 A4 SW?7 Push Button
NU3.3 D2 Five dire&tiiggkjeoystick - N NU2.4 A3 4 Wi?:nQPEXTIRE)UCh
NU3.4 D3 Five direcI:DtiC())Wnnjoystick -1 U NU2.3 A2 4 Wi?:nQPPYTSUCh

i NU3.5 D4 Five direc}_i(;?tjoystick - ? NU2.2 Al 4 Wirpegn,zllDE;Louch
NU3.6 D5 Five directb)g joystick — NU2.1 AO 4 Wi?:nQPPYTSUCh
NU3.7 D6 Five d"eCFEiZ’;tjoyStiCk - NUL.8 VIN
NU3.8 D7 LCM_LED NU1.7 GND
NU4.1 D8 SPI Flash — MISO1 N NU1.6 GND )
NU4.2 D9 SPI Flash — MOSI1 U NU1.5 5VCC
NU4.3 D10 SPI Flash — SS 1 NU1.4 3vCC
NU4.4 D11 SPI Flash — MOSIO NU1.3 RESET NRESET
NU4.5 D12 SPI Flash — MISO0 NU1.2 IOREF

6 NU4.6 D13 SPI Flash — CLK NU1.1 NC -
NU4.7 VSS -
NU4.8 VREF -
NU4.9 SDA -
NU4.10 SCL -

Table 3-1 Arduino UNO Extension Connectors and NuTFT Mapping GPIO List
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3.4 Component Description

3.4.1 Arduino UNO Compatible Interface Connectors

Connector Comment

NU1, NUZ2, NU5, NU6

and NU7 Arduino UNO compatible connectors on the NuTFT.

Table 3-2 Arduino UNO Compatible Interface Connectors

3.4.2 Push Buttons

Component Comment

SW7 and SW8 Push buttons for self-defined functions.

Table 3-3 Push Buttons

3.4.3 Five-Direction Joystick

Component Comment

13 Five-direction joystick with five dimensions: up, down, left, right and
middle.

Table 3-4 Five-Direction Joystick

3.44 TFTLCD Touch Panel

Component Comment

TFT LCD touch panel for emWin demo display and evaluation.
Driver IC: ILI9341

Panel Size: 2.4”

Panel Resolution: 320x240

LCD Control Interface: SPI

Touch Function Interface: ADC * 4

J7

Table 3-5 TFT LCD Touch Panel

3.45 SPIFlash

Component Comment

PartNo.: W25Q16CV
Ul Control Interface: one set of SPI, or two sets of SPI for quad mode
Flash Size: 16 Mbits (2 MB)

Table 3-6 SPI Flash
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4 NUMAKER-EMWIN-M032 QUICK START

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

KEIL MDK Nuvoton edition MO/M23

° IAR EWARM
® NuEclipse GCC (for Windows)
® NuEclipse GCC (for Linux)

4.2 Nuvoton Nu-Link Driver Installation
Download and install the latest Nuvoton Nu-Link Driver.

L] Download and install Nu-Link Keil Driver when using Keil MDK.

L] Download and install Nu-Link IAR_Driver when using IAR EWARM.

° Skip this step when using NuEclipse.

Please install the Nu-Link USB Driver as well at the end of the installation. The installation is presented
in Figure 4-1 and Figure 4-2.

4 - w B
i5 Setup - NuMicro Nu-Link Driver for Keil . Ii‘_"_]-”'

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 (optional);

EM: http: {fforum.nuvoton.com
SC: http: ffvwww.nuvoton-mecu. com/

forum.php

Figure 4-1 Nu-Link USB Driver Installation Setup
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(-7 Windows Security [ Jo—_—— Lt

Would you like to install this device software?

|' MNarme: Nuvoton Mu-LinkDeviceClass |
* Publisher: Nuvoton Technology Corporation

[ install | | Dontinstall |

[7] Abways trust software from "Nuvoton Technology
Corporation”.

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

2] Windows Security --b...- E

Would you like to install this device software?

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

(Tinstail | | Don'tinstall |

[7] Always trust software from "Nuvoton Technology
Corporation”.

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

(2] Windows Secuity B - ——— E

Would you like to install this device software?

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

{ nstall || Don'tinstall |

[7]  Always trust software from "Nuvoton Technology
Corporation”.

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

(2] Windows Security B - ——— E‘

Would you like to install this device software?

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

[ install || Don'tinstall |

[7] Always trust software from "Nuvoton Technology
Corporation”.

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

Figure 4-2 Nu-Link USB Driver Installation
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4.3 BSP Firmware Download
Download and unzip the Board Support Package (BSP).

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

Nu-Link2=Me V1.0 Jiceswe

20301

" §N33HOTdSI

Figure 4-3 Open VCOM Function

2. Connect the ICE USB connector shown in Figure 4-4 to the PC USB port through USB cable.

PR EEREEEEEE R

swe g 7]
85

NnNUvoToN
NuMaker-M032KG V1.0 @

Figure 4-4 ICE USB Connector
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3. Find the “Nuvoton Virtual COM Port” on the Device Manger as Figure 4-5.

Device Manager LI_IQ-:-EE
= a0 — —
p— "

File Action View Help

X

AL L

f? Ports (COM & LPT) -
Pk ‘-’? Muvoton 1l.n"lrtual Com Port I:CGMI-J |

H o —r . - e @
< 1 | 3

Figure 4-5 Device Manger

4. Open a serial port terminal, PUTTY for example, to print out debug message. Set the speed to
115200. Figure 4-6 presents the PUTTY session setting.

#® PuTTY Configuration m

Category:

=- Sgssion

- Terminal
- Keyboard
- Bell
- Features E
= Window () Raw () Telnet () Rlogin ) 55H @) Seral

- Appearance
g:;aviour Load, save or delete a stored session

... Translation Saved Sessions
- Selection

- Colours Default Settings
[=- Connection

Load

- Prowgy
... Telnet Delete
- Rlogin
- 55H

- Serial

Close window on et
) Mways () Never (@ Only on clean ext

Mot ||  Hep | | open || Cancel

Figure 4-6 PUTTY Session Setting
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4.5 Find the Example Project
Use the “emWin_SimpleDemo ” project as an example. The project can be found under the BSP folder

as shown in Figure 4-7.

7 MO031_Series_BSP_CMSIS_V3.XX. XXX
7 SampleCode
7 NuMaker
7 emWin_SimpleDemo
] GCC
1 Kell
1 1AR

Figure 4-7 Template Project Folder Path

4.6 Execute the Project under Toolchains

Open and execute the project under the toolchain. The section 4.6.1, 4.6.2, and 4.6.3 describe the steps
of executing project in Keil MDK, IAR EWARM and NuEclipse, respectively.

46.1 Keil MDK

This section provides steps to beginners on how to run a project by using Keil MDK.
1. Double click the “emWin_SimpleDemo.uvproj”’ to open the project.

Note: If Figure 4-8 warning message jumps out, please migrate to version 5 formats as shown in
Figure 4-9. The “.uvproj” filename extension will change to “.uvprojx”.

uVision ot

Error: Device not found -

Device: "
Vendor 'Nuvoton

Please update your device selection.

Figure 4-8 Warning Message of “Device not found”
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File Edit Wi Iijed lash  Debug Peripherals

N d ision Project...

g 1 Mew Multi-Project Workspace...

H @ Open Project...
Project -
B% Project: T Close Project
B@' Temp Exoact
Project Items... Manage Z

TSR U R Select Device for Target ...

Run-Time Environment... Fr e T o5
Remove File ‘main.c

TRESH AR e ,fé Options for File ‘'main.c’...

% 60 < 4 (il Be

Reload Software Packs 3
Clean Targets

Build Target
Rebuild all target files
£ Batch Build

= ’% & Batch Setup...

Fack Installer...

Migrate to Version 5 Format...

Figure 4-9 Project File Migrate to Version 5 Format

2. Make sure the debugger is “Nuvoton Nu-Link Debugger” as shown in Figure 4-10 and Figure 4-11.

Note: If the dropdown menu in Figure 4-10 does not contain “Nuvoton Nu-Link Debugger” item,
please rework section 4.2,

File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help
l—"lﬁdﬁ|f. —'_1ﬂ=||:“ "| ffé:'ﬁ‘@createl\lode Ell?;“|@'|) 0d|@|"

.:..:': é A |:31| %’2 Template

=% Project: emWin_SimpleDemo
[ &% emWin_SimpleDemo_IL19341
= cmsis

Device | Target | Output | Lsting | User | C/C++| Asm  |fLinker Debug IUtiI'rtiesl

S :::;imi:::: " Use Simulator  with restrictions Settings  Use: INLI\roton Mu-Link Debugger LI Settings
5 Library I Limit Speedto Real-Time
[ dke
- gpioc ¥ Load Application at Startup ¥ Runto main() ¥ Load Application at Startup ¥ Run ta main{)
S ;::’fﬂ( Intialization File Initialization File
D timerc [ | Eae [ ] e
S ::z: Restore Debug Session Settings————————————————— Restore Debug Session Settings——————————————————
1] adec ¥ Breakpoints ¥ Toolbox v Ereakpoints ¥ Toolbox
S :Z:?:‘( ¥ Watch Windows & Peformance Analyzer V¥ Watch Windows
3 User ¥ Memory Display ¥ System Viewer ¥ Memory Display ¥ System Viewer
[ emWin
“J euxe CPUDLL: Parameter: Driver DLL: Parameter:
S P [cARMEMzDLL | [sARMEMz BLL |
1 Leocont.c Dialog DLL: Parameter: Dialog DLL: Parameter:
S LCUZ::\:;;T_CMB_KE.W II:]MF“"M:I"'H DLL I ITﬁHMCM'I DLL I
5 Application [~ Wam f outdated Executable is loaded [~ Wam f outdated Executable is loaded
-] FramewinDLG.c
g Iti“b Manage Component Viewer Description Files ... |
cm

RelES @[ | U] [k | Comcd | Deous |

Figure 4-10 Debugger Setting in Options Window
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File gun- view Project Flash Debug Peripherals Tools SVCS  Window Help
NS A @] 6 Al 9 e e R R R R EEE ]| B cetenode el a-| o oo @) A
@ =$'|%|Template E.}fﬂﬁ%’?@
R »E Options for Target T
E|0[S Project: Template
EbTemplate DEVDCEITHQGIIDLMILIMIUW IC.-"CH'M Ier.erI

® 0 Cumss - 4haure Rash Meru Command

g blbrary @ |Jse Target Driverfor Flash Programming [v Use Debug Driver

ser

B main.c — Use Debug Driver — Settings | [V Update Taraet before Debuaging

-~ omss T Fle: | B

™ Use Bxtemal Tool for Flash Programming
Algtrneds:l

™ Run Independerit

- Configure Image File Processing (FCARM):
Output File: Add Output File to Group:
[cmsis Rd!
Image Fies Root Folder: | I™ Generate Listing

< |
P... |QB...| {3 r. DT

Figure 4-11 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 View Project Flash Debug Peripherals Tools SVCS  Window Help ﬁ
Nzl@ s 3|0 o] oo | ™ mm R EEE G B e Haela-]e o s elF) A
@Clﬁl"ﬁ ¥ Template Ea&|£%’?&

Project 1B

=% Project: Template .
545 Tenplte 1. Rebuild
w3 CMsIs
2. Successfully compile

E Library
EE User

3. Download
4. Start/Stop Debug

ol | B
Ee..|&s..| UF.|0,T.

Build Output
linking... e
Program Size: Code=2480 RO-data=372 RW-data=1l6 ZI-data=1024
ter Build - User command #1: fromelf --bin ".\obj\template.axf" --output ".%obi\template.bin"
e T T T M\obj\template.axf" --output ".\obj\template.txt"
" ‘obj\template.axf" - 0 Error(s), 0 Warning(s). |

ooroo g H|

Muvoton Mu-Link Debugger

Z
c

=
Q

)
o

)

3

=
7

=
o
w
N
C
n
m
Py
=
>
2
(-
>
[

Figure 4-12 Compile and Download the Project
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4. Figure 4-13 shows the debug mode under Keil MDK. Click “Run” and the debug message will be
printed out as shown in Figure 4-14. User can debug the project under debug mode by checking
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

/o= | [#  createNode |Z| = ‘| L & & || 4

N a2 @’ || m R ™R
glaolaee {”W}lﬂ_ﬂ“ﬂv Z-®- O @
Reugisters o @ m}assewply f) b @

Register [« M %3 & wnile(l);
| B 0x00000980
1. Run DCW 0x0000

NxN00009R4 0NNnN nCw O=x0000
3

2. Stop

1 ] »

d main.c

- | ~ Open(URRTO, 115200);

3. Reset

/= Lonnect UART to PC, and open a terminal tool to receive following message */

60 printf ("Hello Worldin"™):
...... R8 s
R9 e 62 /* Got no where to go, just loop forever */
R10 [ ez while (1) ;

...... R11 il
l ...... Ri2 pie

""" R13 (P} 66 /*** (C) COFYRIGHT 2017 Nuvoton Technology Corp. *%%/ E

..... R4 (LR) .l pi e
l [ElProject | 2 Registers < | LI} | L

Command R [B CallStack = Locals L]
| “ | Name Location/Value Type
o - | - @ main 0:00000000 int £
>
ASS5IGN BreakDisable BreakEnable BreakKill BreakList |-r§_‘|CaII Stack + Locals | [E Memory 1
Muvoton Mu-Link Debugger t1: 0.00000000 sec L
S—

Figure 4-13 Keil MDK Debug Mode

ie or/L0/816Z
V. ETA LN
E |

Result ;

Figure 4-14 emWin_SimpleDemo Display
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46.2 |AR EWARM

This section provides steps to beginners on how to run a project by using IAR EWARM.
1. Double click the “emWin_SimpleDemo.eww” to open the project.
2. Make sure the toolbar contain “Nu-Link” item as shown in Figure 4-15.

Note: If the toolbar does not contain “Nu-Link” item, please rework section 4.2.

gTernplatefIAREmbeddedWorkberdl]DEfAlm 2

Release

Files G .
El @ Template - Release ™

i CMSIS Files .
M Library Files .
B Source Files .

B Output

I Template

Debug Log

Log
Wed Feb 13, 2015 11:558:12: AR Embedded Workbench 8.32.2 (C\Program Files (x84 AR SystemsiEmbedded Workbench 8 2yarmibiniarmproc.dil

< m r

Build | Debug Log ‘

Ready cap UM ovR B= |

Figure 4-15 IAR EWARM Window

3. Make target file as presented in Figure 4-16. After successfully compile the project, download code
to the flash memory and enter debug mode.

=
[@ Template - IAR Embedded Workbench IDE - Arm 832.2 SHRC| X

File Edit Wiew Project MNu-Link Tools Window Help

hA@R@lEXREIOC QoS Do @R

‘Waorkspace * 0 X
Fielease - 1. Make
Files & .

=] .'I;Emplale - Release < .
S cvsisies 2. Successfully compile

Ml Source Files

-2 o Output 3. Download and Debug

z
=

<
Q

L
©

@

3

=
?

<
o
W
N
C
n
m
Py
<
>
z
c
>
—

Template
Build
tessages File Line *
20nverting
Tatal number of errars: 0 H|
Total number of warnings: 0
< m ] »

| uild | Debug Log | References

Ready Errors 0, Warnings 0 Ln 88, Col 13 System CAP NUM ovR EE |

Figure 4-16 Compile and Download the Project
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4. Figure 4-17 shows the debug mode under IAR EWARN. Click “Go” and the debug message will be
printed out as shown in Figure 4-18. User can debug the project under debug mode by checking

source code, assembly language, peripherals’ registers, and setting breakpoint, step run, value
monitor, etc.

BTN
. w wWwwwww, .

-
@ Template - [AR Embed.ded W?rkbem‘h IDE - frm 8.3‘2.2 - - w '_ﬂ

=Y
File Edit View Projet Debug Disassembly MNu-link Tools Window Help J. A 6
@@ & s oc 1L Q 2 S eE L8 2 AE .'E@Co;injr‘i'll’wﬂ'l;iﬁu=
‘Woaorkspace v o X |main.c x| w | Disassembly - o X
[Helsase - fui Goto 1. GO ny
* "Hello World™, users may need to do extra system configuration basec N
Files - L . . = = s gure i Disassembly =
[l : L
El @ Template - Relea... ¥ int ma -
Il = & cMzis Files » === f 2. Break
W Library Files { nain:
i Source Files 5%5_Init(); 7 oxees: owbsad
B utput B
/% Init UART0 te 115200-8nl for print message */ 3' Reset ffd
TUART Open(UARTO, 115200); |E‘ TART_Open(TARTO. 115200 |
B Ox88e: OxZlel
/* Connect UART to PC, and open & terminal tool to receive followir 0=B90: 0=0249 -
I Template ] [ | ol e |+| b
Build v o X
Messages File Line
Building configuration: Template - Release
(l Updating build tree.. |
Configuration is up-to-date
Build | Debug Log
Ready Errors 0, Warnings 0 Ln51, Coll System  CAP NUM OvR BEE=
(S

Figure 4-17 IAR EWARM Debug Mode

=ae o1/L0/8107
Y E°TA L3N

Figure 4-18 emWin_SimpleDemo Display
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4.6.3 NuEclipse

This section provides steps to beginners on how to run a project by using NuEclipse. Please make sure
the filenames and project folder path contain neither invalid character nor space.

1. Double-click NuEclipse.exe to open the toolchain.

2. Import the “emWin_SimpleDemo” project by following the steps presented in Figure 4-19 and Figure

( ; Lo 51 |

S C/C++ - Eclipse .
— 2 Import =
ldit Source Refactor Navigate Search Project R
1 New Alt+Shift+N > F (¢ ¥ || Select \

Open File... Create new projects frem an archive file or directory, @ ‘ @ C/C++

Close Ctrl+W =7

Close All Ctrl+Shift+W Select an import source: -

Ctrl+S type filter text R
4 [= General -
Ctrl+Shift+S =
el 3 I (> Bxsting Projects into Workspace I
T

NoTE [ Preferences

R 2] + & L 3

EDRmeS: [E] C/C++ Executable

Refresh F5 &% C/Cr+ Project Settings

Convert Line Delimiters To » Existing code as Autotools project

Existing Code as Makefile Project
=

Print.. Ctrl+P » & Git M

Switch Workspace > g _E’ Instsll
2 et > (= Oomph

Sl » [= Remote Systems
el IO I _— . RDM -
T EXporte

Properties Alt+Enter  P" 4 F

1 main.c [Template/Use

e ekl eer @ < Back Next > Finish
Exit
8 =

Figure 4-19 Import the Project in NuEclipse

-
= C/C++ - Edlipse o=
File Edit Source = Import uﬂlﬂ
- | Import Projects =
Select a directory to search for existing Eclipse projects, B |
-
[ Project Explore, "2 = 0
@ Select root directory: | C:\Muvoton\BSP_LibrarytM031_Series_BSP_CMSIS_V3.XX.XXX\SampleCode\NuMaker\emWin_SimpleDemo e -
= J ilable.
() Select archive file: Browse...
Projects:
1
6 Template (C:\Nuvoton\BSP_LibrarytM031_Series_BSP_CMSIS_V3.XX.XXX\SampleCode\NuMaker\emWin_SimpleDemo\GCC)
L
| [ Desclectan_|
Options
[] Search for nested projects
["] Copy projects into workspace
["| Hide projects that already exist in the workspace
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© e 7 | |

Figure 4-20 Import Projects Windows
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3. Click the “Template” project and find the project properties as shown in Figure 4-21. Make sure the
settings are the same as settings in Figure 4-22.

C/C++ - Ecli ESNEEE™ ")
& C/C++ - Edlipse

File Edit Source Refactor MNavigate zarc | Project | Hun  Window  Help

Fﬁ' |®'%'M\Q|E Upen Project Q;v%vf@@q“vfu E_/v_. L -
Close Project Quick Access | ic] | 4 Debug
[ Project Ex.. 52| = B lmg  Build All Ctrl+B =8 Zoxr Wr P =g
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5 emWin_Sim;)T;[;emo 1 EuidBsred) An outline is not available, :
Build Working Set r
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Build Automatically
Make Target 3

C/C++ Index 3

3 Properties

= [E Console 52

Ne consoles to display at this time.

4 BE-c-=0

5:5 Template
Figure 4-21 Open Project Properties Window
£ Properties for emWin_SimpleDemo =nlel=)
type filter text Settings - r v
> Resource
Builders —
4 C/C++ Build Configuration: ’Release [ Active ] '] lManage Configurations...
Build Variables
Environment
Ty B Tool Settings | %3 Toolchains I M Devices | # Build Stepsl Build Artifactl Binary Parser * | *
Settings 1 ~
e Editor (%2 Target Processor Z | | 2rM family ’cortex—mo o E
Tools Paths @ Optimization Archi [T S———
> CfC++ General %2 Warnings rehitecture golchaindefault M
Linux Teols Path (% Debugging Instruction set [Thumb (-mthumb) -
i B C ARM GNU A bl
Project Referenc.es “® \ross ssEmulEr [] Thumb interwork (-mthumb-interwork)
Run/Debug Settings 8 Preprocessor
. Task Repositary (2 Includes Endianness ’Toolchain default hd 1
. 4 .
WikiText ¢ Wamings Flost ABI Toolchain default
(# Miscellaneous
4 % Cross ARM GMU C Compiler FPU Type Teolchain default
@ Preprocessor . =
=4 Unaligned access ’Toolcham default b
(22 Includes
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(# Warnings
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A fReneral o
® 3 [ OK ] Cancel

Figure 4-22 Project Properties Settings
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4. Click the “Template” project and build the project.

- "
= C/C++ - Eclipse E@g
File Edit Source Refactor MNavigate éar h [Project] un  Window Help
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B Project Ex.. 52| = O loag  Build All Ctrl+B =0 Gzoxm o p® =8
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— 3 Build Project ;
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Build Automatically
Make Target 3
C/C++ Index 3
Properties
Problems Tasks B Console &% Properties + B~y = 0O
Mo consoles to display at this time,
i© Template
iF P
e ]

Figure 4-23 Build Project

5. After the project is built, click the “Template” project and set the “Debug Configuration” as shown in
Figure 4-24. Follow the settings presented in Figure 4-25, Figure 4-26 and Figure 4-27 to enter

debug mode.
i Al
= C/C++ - Eclipse _ (E=RESE >
File Edit Source Refactor Mavigate Search Prﬁc‘ indow Help
L [~ | - W G T® Run crierl  EISRS T R e e
%, Debug F11 Quick Access s | 45 Debug
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[P Project Ex... 521 = O =8 Sox o 5o =g
= - Profile History 4 -

> emWin_SimpleDemo l Frelilzfs ' An outline is not available.

Profile Configurations...

Run History 3
Run As 3

Run Configurations...

Debug History 3

Debug As 3
3 I Debug Cenfigurations... I

Toggle Breakpoint Ctrl+Shift+B

Toggle Line Breakpoint

Toggle Method Breakpoint _ = X
I (B BE=EB®E-Or= 0

CDT Build Console [Templat

Toggle Watchpoint

Finished building: fei = Skip All Breakpoints Ctrl+Alt+B

Remove All Breakpoints

13:34:21 Build Finish Breakpaint Types 4

@, EBdernal Tools 4 -
4 1 | k

E?? Template

Figure 4-24 Open Debug Configuration
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& Debug Configurations

Create, manage, and run configurations

L X | =l Mame:  emWin_SimpleDemo Release
Main :?;@ Debuggeq =3 Startup} E./ Source} i) Qommorﬂ
[E] €/C++ Application
[E] C/C++ Attach to Application
E C/C++ Postmortem Debugger Template

Project:

Browse...

peb [2]
]:-'IC** Remote Application C/C++ Application: 5

ReIease/emWin_SimpIeDemaeIfJ

4 [£] GDB Nuvoton Nu-Link Debuggi
emWin_SimpleDemo Release Variables... ] [Searcb Project‘..] [ Browse... ]

e s e

Build (if required) before launching

Build configuration: [Use Active v]
() Enable auto build (") Disable auto build
@ Use workspace settings Configure Weorkspace Settings...

4 | m F

§ Revert Apply
Filter matched & of & items =

® [ Debug ] [ Close

Note 1: Double click the “GDB Nuvoton Nu-Link Debugging” to create the subitem.

Note 2: After the project is built, the “*.elf” file will be shown in “C/C++ Application” frame.

Figure 4-25 Main Tab Configuration

= Debug Configurations

Create, manage, and run configurations

0o
1S}
®x | E :4:> T Name: =S Release
type filter text Mainf %5 Debugger | = Startup} e Sourcew = Qommorﬂ
[©] C/C++ Application OpenOUT Setp

[] C/C++ Attach to Application
[&] C/C++ Postmortem Debugger

7] C/C++ Remote Application Executable: S{openccd_nulink_path}/${openocd_nulink_executable}
[©] GDB Hardware Debugging GDB port: 3333
a [£] GDB Nuvoton Nu-Link Debuggir
emWin_SimpleDemo Release - Telnet port: 4444
= Launch Group { |config options: ¢ fscriptsfinterface/nulink.cfg -f ../scripts/target/numicroM0.cfg -

Aot lafoe DD Aot (P R g S ™

GDE Client Setup

Executable: ${cross_prefixigdb${ cross_suffix}

Other options:

Commands: set mem inaccessible-by-default off m

Remote Target

Host name or IP address: | localhost

Port number: 3333

|| Force thread list update on suspend

Restore defaults

Figure 4-26 Debugger Tab Configuration
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& Debug Configurations

Create, ge, and run configurati
X | = :".=:5> h Marpe; . emWin_SimpleDg
~
type filter text HLMaJin (ﬁ% Debugge (ﬁ» Startup Source} B Qommorﬂ
b [£] C/C++ Application Initialization Commands

[E] C/C++ Attach to Application
[£] C/C++ Postmortem Debugger
[€] €/C++ Remote Application i
[€] GDB Hardware Debugging
4 [£] GDB Nuvoton Mu-Link Debuggit
emWin_SimpleDemo Release
= Launch Group

[/ Initial Reset Type: init I

|| Enable ARM semihosting
Erase chip

Chip Series: [NuMicroMﬂ vl

’Writ&j Config0: Ox FFFFFFFF Configl: 0x FFFFFFFF Config2: Ox FFFFFFFF Config3: Ox FFFFFFFF

Load Symbols and Executable
Load symbols
Use project binary: Template.elf

() Use file: Workspace... File System...

Symbols offset (hex):
Load executable to flash
@) Use project binary:  Template.hex

() Use file: Workspace... File System...
Executable offset (hex):
[T Load executable to SRAM
(@ Use project binary: Templatehex
Use file: Workspace... File System...

Executable offset (hexh

Run/Restart Commands
Pre-run/Restart reset Type: init  (always executed at Restart)

[ Set program counter at (hex):
Set breakpoint at: main
Continue

Restore defaults

4 i + |
Filter matched 9 of 19 items [ RQM l Apply

@ 11[ Debug [ cose |

Note 1: User must follow those settings highlighted in green, and can configure other settings
depend on the needs.

Figure 4-27 Startup Tab Configuration
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6. Figure 4-28 shows the debug mode under NuEclipse. Click “Resume” and the debug message will
be printed out as shown in Figure 4-29. User can debug the project under debug mode by checking
source code, assembly language, peripherals’ registers, and setting breakpoint, step run, value
monitor, etc. For more information about how to use NuEclipse, please refer to the NuEclipse User

Manual.

r Iy
£ Debug - Template/User/main.c - Eclipse E@Iﬂ
File Edit Source Refactor Mavigate Search Project Bun  Window Help
n |ms\a.wm.@__iﬁ__%i%vovqﬂ@@oﬂvi ~ 3 A e o

1 2 4 3 Quick Access @H B C/C++
%@Debug =2 i ¥ 2 A 0 Varishlec 57 Rrealn Renisters Periphe Jodules = B
4 [t] Template Release [GDB Nuw 1_ Resume % = | i 4 H| e

4 [ Template.elf

- Value
P L amne 2. Suspend
G emmcenss 3. Restart the debugging session :
main.c 2 . 4 Terminate 5= Qutline £ = 8
SYS_Init(); - PEENY o % 7
e open(uawre, 11520005 e Y Nt

++ UART_Open(UART_T*, uint32.t) :
SYS_Init(veoid) : void
main() : int

/* Connect UART to PC, and open a terminal tool to receive following message */
printf{"Helle Worldin™); (a

/* Got no where to go. iust loon forever */ o
4 2 4 ([} | 3

Figure 4-28 NuEclipse Debug Mode

or/L0/818C
€°TA 131 NN

Figure 4-29 emWin_SimpleDemo Display
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5 NUMAKER-M032K| SCHEMATICS

5.1 Nu-Link2-Me

Figure 5-1 shows the Nu-Link2-Me circuit. The Nu-Link2-Me is a debugger and programmer that
supports on-line programming and debugging through SWD interface.
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Figure 5-1 Nu-Link2-Me Circuit
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5.2 MO032 platform
Figure 5-2 shows the M032 platform circuit.

Figure 5-2 M032 platform Circuit
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5.3 Extension Connector

Figure 5-3 shows extension connectors of NuMaker-M032KI.
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5.4 PCB Placement

Figure 5-4 and Figure 5-5 show the front and rear placement of NuMaker-M032KI.

RNl ER

00O

‘m- -Nuuwc s §§ g g R
-ummﬁﬁmé,”?., i
"'.D.- iescececccosm 00000 se
i 97 W 91 B9 BT 55 83 #m fgﬂ 75 T8 71 49 67 05 43 H!It'ﬂlsT 95 53 51 4% 47 45
0000000000000 00000H00006000000
wIEVOD (000000000 0000000000000000°0
BE 94 92 PO 80 8B B4 B2 BO 78 78 74 72 7O 60 6B A4 82 B0 BB AR B4 52 50 48 48

Figure 5-4 Front Placement
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6 NUTFT SCHEMATICS

6.1 NuTFT
Figure 6-1 shows the NuTFT circuit.
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Figure 6-1 NuTFT
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6.2 PCB Placement
Figure 6-2 and Figure 6-3 show the front and rear placement of NUTFT Extension board.
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7 REVISION HISTORY

Date Revision Description

2020.06.08 1.00 Initial version

1. Changed the kit name from NuMaker-emWin-
MO032KI to NuMaker-emWin-M032.

2. Changed the extension board name from NuTFT
Kit to NuTFT.

2021.03.30 1.01 3. Editorial changes had been made in chapter 1,
section 3.3 and 3.4.

4. Removed the emWin library quick start chapter
and changed the example project from “Template”
to “emWin_SimpleDemo” in chapter 4.

5.  Added supporting resources in section 1.2.
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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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