NUVOTON MuMaker-loT-M487
=

ARM® Cortex®-M

32-bit Microcontroller

NuMaker-loT-M487

User Manual
NuMicro® M480 Series

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based system
design. Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

www.nuvoton.com

DEC 5, 2018 Page 1 of 37 Rev 1.01


http://www.nuvoton.com/

NUVOTON MuMaker-loT-M487
=

Table of Contents

1 (@Y= = 6
1.1 Introduction to NUMaKer-10T-M487 BOArd .......vvevivusirisesrinesrinesssnnsssnnsssnnsssnnnsins 6
1.2 MA87 SerieS MCU FEALUINES .. ..uuiiiiiiiiiieiiiiites s s sasnesssasnsesssaaanesssnnnnnessns 7
1.3 NUMaKer-10T-M487 BOard FEAtUIES .....uurriiiiiitiisisisnresssnnnnnsssaannsssssannnresssnnnnesss 9
1.4 Introduction t0 Arm® Mbed ™ ... 9

2 NuMaker-10T-M487 BOard OVEIVIEW. ....uueiiiriesriintessansessannesssannesssannnsssannns 10
2.1 Y412 10
2.2 L= LY T 11
2.3 Arduino UNO Compatible INterface .....cuvvviuiiiiiiiiiii i i s snneeaas 12
24 SysStem CoONfIQUIALION «..uueusee it e s s e s e ranes 14

241 5V POWEE SOUICE +uuttueeineestesnesanesanesanesanesaneeasesanesanesanesaneaaneeaneeaneeanneaneraneeannens 14
2.4.2 3.3V POWET SOUIMCE 1 .ttteiteteestesaeesanesaeesanesasesasesanesanesanesaneranesaneaaneaanesanneaneeannens 14
243 L0100 1 1= ox (0] 15
2.4.4  Arduino UNO Compatible Interface CONNECIOIS ...vviiiiiiiiiie it iiiee i e raaessanneaannneanns 15
2,45  PUSN-BUIONS .ttt e aaneaas 15
2.4.6 I 5 15
247 0T =T G @] o 1T o 0 £ 15
2.5 N T g = 16
2.6 o | 17
2.7 CMOS SENSOF INTEITACE 1. eteeiiieesssaie e s s s s e ssaann e s saanneesrannnnessaannnes 18
2.8 11 CEe =T Sl 111 1= 1 7 1ot = S 19
2.9 810 Y= o P 20
P2 O o O = B o - Vo =Y 31T o | 21

3 NUMaKer-IOT-M487 SChEMALICS ....cvviiriiiiiieiiies s aaee s sanneeasannneseannes 22
3.1 ] (=T o] 1Yo £ o 1 22
3.2 2 T o 23
3.3 CMOS SENSOF INTEITACE 1. .etitiisierss st aieee s srane s saaanne e s saannne e s rannnreseaannnes 24
3.4 = 0 25
3.5 N LTI 1Y 26
3.6 2 370 3 N S 27
3.7 MIKIOBUS ™ INEEIACE 1. ivitiitieeiiit ittt e et e e e e e et e e b e e e e e s e s e et e eaeenaaenaenns 28
3.8 0T 29
3.9 8 LY=o 30

DEC 5, 2018 Page 2 of 37 Rev 1.01



NUVOTON MuMaker-loT-M487
=

3.10  SPIFIash and SD Card ......ouvueiuuisisisisisissnssssrsrssrsssrsnsrsasasasaeanens 31
3.11  Arduino UNO Compatible INterface ........ccvviuiiiiiiiiiiiiii i rieanaee 32
3.12  High-Speed USB OTG and Full-Speed USB OTG .....cciiuiiiiieiiiiiiiiiinienienneaneanennns 33
3.13  Wi-Fi Module INTEIfaCE ..u vttt s anee 34
3.14 LEDs, Buttons, I/Os and NuMaker Brick INtEIfACE vuuuvviereriirreriiirrerssisssersserrssnnnans 35
4 REVISION HISTORY L.ttt s s s s sssnssses s s sssasnnsssssssssnnnnnns 36

DEC 5, 2018 Page 3 of 37 Rev 1.01



NUVOTON MuMaker-loT-M487
=

List of Figures

Figure 1-1 NUMaKer-10T-MA487 BOAIU.........ccccoiiiuuiiiiiee e s it ee e e s s siteee e e e e s s sniraee e e e e e s snnnareeeeaeee s 6
Figure 1-2 NuMaker-10T-M487 Feature BIOCK ..........ccoiiiiiiiiiiieiie st e e e 7
Figure 2-1 Front View of NUMaKer-10T-M487 BOArd...........ccccuvueireeeiniiiiiiieeee e s e siiveeeeee e e s s snnvnnneeas 10
Figure 2-2 Rear View of NUMaKer-10T-M487 BOArd ...........coccueieiiiiiieiiiiiie et 11
Figure 2-3 Arduino UNO Compatible INterface ...........coouiiiiiiiiieiiiie e 12
Figure 2-4 3.5mm Phone JAck DIAgIram ..........euiiiuuiiiiiiiiiie ittt 17
Figure 2-5 NuMaker-10T-M487 Front PIaCEMENT .........c.uuiiiiiiiiieiiiiie et 21
Figure 2-6 NuMaker-10T-M487 Rear PlaCement..........c..ooiiiiiiiiiiiii et 21
Figure 3-1 Interconnection of NUMAKEr-I0T-MAB7 ........c.uuiiiiiiiiiiiiiii et 22
Figure 3-2 Audio Codec Circuit of NUMaKer-IoT-MA487 .........ciiiiiiiiiiiiicics s 23
Figure 3-3 CMOS Sensor Interface of NUMaKer-10T-M487 ..........coiiiiiiiiiiiiiiiieie s 24
Figure 3-4 Ethernet Circuit of NUMaKer-I0T-MA87 ..........uiii s 25
Figure 3-5 Nu-Link-Me Circuit of NUMaKer-IoT-MA487 ... 26
Figure 3-6 M487JIDAE Pin ASSIGNIMENT ........uuuiiiiiiiii s 27
Figure 3-7 mikroBUS™ Interface of NUMAKEr-10T-MABT .........oveeeeeeeeeeeeeeeeeeeseeeeerer e 28
Figure 3-8 Power Circuit and CONfIQUIALIONS ...........eeiiiiiiiiiiiiiii e 29
Figure 3-9 9-Axis Sensor Circuit of NUMaKEer-I0T-MA87 .........c..oiiiiiiiiiiiiiiie et 30
Figure 3-10 SPI Flash and SD Card Circuit of NUMaKer-10T-M487..........cccoocuveieiiiieieiniiiee i 31
Figure 3-11 Arduino UNO Compatible INtErface ..........ocueiiiiiiiiiiiiiiic e 32
Figure 3-12 High-Speed USB OTG and Full-Speed USB OTG.........cccocuviieiiiiieiiiiie e 33
Figure 3-13 Wi-Fi Module Interface of NUMaKer-I0T-M487 .........cccooiiiiiiiiiiiiiiiie e 34
Figure 3-14 LEDs, Buttons, 1/0s and NuMaker Brick Interface of NuMaker-loT-M487 ................. 35

DEC 5, 2018 Page 4 of 37 Rev 1.01



NUVOTON MuMaker-loT-M487
=

List of Tables

Table 2-1 Arduino UNO Interface Mapping with M487JIDAE GPIO............ccccciivveeeeeiiiiiieeeeeenn 13
Table 2-2 Optional Function of NU-LINK-ME ..........ccceiiiiiiiiiiie e 16
Table 2-3 NAUBBL25 Mapping With MABT7JIIDAE ..........cccciieieee e e e 17
Table 2-4 HM01B0 CMOS Sensor Module Mapping with M487JIDAE ..........ccccoeeiiiiiiiiiieeeee 18
Table 2-5 microBUS™ Mapping with MA87JIIDAE..........ccooiiiiiiiiiiee ettt 19
Table 2-6 BMX055 Mapping With MA8T7JIIDAE ..........coo ittt 20

DEC 5, 2018 Page 5 of 37 Rev 1.01



NUVOTON MuMaker-loT-M487
=

1 OVERVIEW

This user manual is aimed to give users an introduction the specification, features, and uses of
NuMaker-l0T-M487 board to develop network as well as Internet of Thing (loT) applications.

1.1 Introduction to NuMaker-loT-M487 Board

The NuMaker-1oT-M487 is a development board using Nuvoton M487JIDAE MCU which includes
Arm® Cortex®-M4 core and rich peripherals. It also has motion sensor and Wi-Fi connectivity on
board as well as plenty of reference materials to let user to quickly develop 10T device applications.

Furthermore, the board provides several interface and connectors for expansion. There are Arduino
Uno compatible interface, mikroBUS™ interface, NuMaker Brick I°C connector, and specific 1/0O
connector to simulate, for example, image sensor interface. Not only can various Arduino or
mikroBUS™ daughter boards be used directly, it is convenient for users to connect other required
components.
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Figure 1-1 NuMaker-loT-M487 Board

The middle of board is the target chip M487 MCU which embedded Arm® Cortex®-M4 core with DSP
extension and a Floating Point Unit (FPU) and the other related parts and connectors.

The right side of this board is the Nu-Link-ME ICE Bridge based on the SWD (Serial Wire Debug)
interface connected with the target chip, allowing user to program the application code to the flash of
target chip through the USB port from PC host.
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Figure 1-2 NuMaker-10T-M487 Feature Block

1.2 M487 Series MCU Features
) M487JIDAE in LQFP144 package

Arm® Cortex®-M4 core running up to 192 MHz with DSP extensions and FPU (Floating
Point Unit)

Built-in LDO for wide operating voltage ranged from 1.8 V to 3.6 V
512 Kbytes Flash

160 Kbytes SRAM

External Bus Interface (EBI)

GPIO

Peripheral DMA (PDMA)

Timer

PWM and BPWM

Quadrature Encoder Interface (QEI)
WDT and WWDT

RTC

UART

Smart Card (ISO-7816-3) Host Interface
I’C
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SPI

SPIM

I’s

Universal Serial Control Interface (USCI)
USB 2.0 High-Speed OTG / Host / Device
USB 1.1 Full-Speed OTG / Host / Device
CAN 2.0

Ethernet MAC

SD Host

Cryptographic Accelerator

CRC

ADC

DAC

Comparator
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1.3 NuMaker-l1oT-M487 Board Features

) On board Nu-Link-Me ICE Bridge (Mass storage as USB Disk drive) for drag and drop
programming

Arduino UNO compatible interface

mikroBUS™ interface

Simulated CMOS Sensor connector

Nuvoton NuMaker-Brick Interface connectors

Audio codec (NAU88L25) with Microphone In and Headphone Out
Ethernet for network application

Wi-Fi module for network application

BOSCH 9-Axis Sensor (BMX055)

USB 2.0 High-Speed OTG / Host / Device

USB 1.1 Full-Speed OTG / Host / Device

External SPI Flash which can be regarded as ROM module
MicroSD Card slot

Three push-buttons. One is reset and the other two are user defined

Four LEDs. One is power indication and the other three are user defined

1.4 Introduction to Arm® Mbed ™

The Arm® Mbed™ platform provides the operating system, cloud services, tools, and developer
ecosystem to make the creation and deployment of commercial, standards-based 10T solutions
possible. Mbed™ OS as an open-source operating system, contains a core, security, and these key
0T networking and communication.

The Arm® Mbed™ platform allows 10T devices to collaborate and communicate with each other on the
basis of transparency. Otherwise each of the devices will not be able to talk to each other or to the
cloud. With abstractions API design, Mbed™ allows users to focus on application development, not
underlying system complexity.

Arm® Mbed™ homepage: https://www.mbed.com/

Documents and Tutorials: https://os.mbed.com/docs/

Online C/C++ Development Tool: https://ide.mbed.com/compiler

For more information of NuMaker-1oT-M487 board for Arm® Mbed™ platform, please visit Mbed ™
hardware board homepage: https://os.mbed.com/platforms/NUMAKER-IOT-M487/
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2 NUMAKER-I0OT-M487 BOARD OVERVIEW

2.1 View

Figure 2-1 shows the main components and connectors from the front side of NuMaker-loT-M487
board.

The following lists components and connectors from the front view:
) Target Chip: M487JIDAE (U5)

® Nu-Link-Me ICE Bridge: ICE Controller NUC12SRE3DE (ICEUZ2), USB connector (ICEJ1)
to PC Host

° Arduino UNO compatible interface connectors (NU1, NU2, NU3, NU4 and NU5)

®  mikroBUS™ interface connector (MBUS1)

) CMOS Sensor connector (COMS1)

) Nuvoton NuMaker Brick Interface connectors (NUBK1, NUBK2)

) Wi-Fi Module connector (J7)

) BMX055 9-Axis Sensor (U8)

) Winbond W25Q32 SPI Flash (U10)

) IC Plus IP10GR Ethernet Transceivers (U4)

L] 5V DC Adapter connector (CON1)

(] USB: USB 2.0 High-Speed OTG connector (CON2) and USB 1.1 OTG connector (CON3)

(] Push-buttons (SW2, SW3)

[ LEDs (LEDR, LEDY and LEDG)

(] 3VCC connector (J4, J5) and GND connector (J3, J6)

Ethernet RJ-45 9-axis
Connector LEDs GPIOs Buttons Sensor
Ethernet
PHY NuMaker Brick
Connector
Simulated CMOS
Sensor Interface
mikroBUS
USB ICE
Connector
ICE
SPI Flash Controller

Teaiit NuMaker Brick

Connector
USB1.1 USB2.0 M487JIDAE Arduino
oTG oTG UNO

Figure 2-1 Front View of NuMaker-1oT-M487 Board
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2.2 Rear View

Figure 2-2 shows the main components and connectors from the rear side of NuMaker-l0T-M487
board.

The following lists components and connectors from the rear view:
) MicroSD Card Slot (U9)
) Nuvoton NAU88L25 Audio Codec (U2)
) Wi-Fi Module Interface (WIFI1)

Wi-Fi Module

Hoo666 HO6vO

? -
He wm) :,.

i Rl
£ He 2.
© bl

1052224-Y1188-180823
g e ESP-03 Extension Board

LCCEC T

S B 000,00 B 35 6uv-0 3¢ ETT

Hoeoeoopo80

NAU88L25

Headset
CRCNC N N NCR-B - |

microSD Card Slot

Figure 2-2 Rear View of NuMaker-loT-M487 Board
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2.3 Arduino UNO Compatible Interface

Figure 2-3 shows the Arduino UNO compatible interface.

NC
NC

fe]efE[2 EEE

UART1_RXD PB DO A PB EADC_CH1
(oo @ = ; PB_O EADC_CHO

CANI_RXD PC.9 J A PB_9 EADC_CHO
(I‘AN!._TXD i D H A PB_S EADC_CHS
=2 < <Jola Do A PB EADC_CH7

EADC_CH6

EPWMO_CHO QSPI_MISOL PA D8
EPWMO_CH1 QSPI_MOSI1 PA_4 D9 O
EPWMO_CH2 QSPI_SS PA D10 . &
N QsPI_MOSI0 P .
EPWMO_CH4 QSPI_MISO0. PA b - Il 1

EPWMO_CHS QSPI_CLK PA D ©

— . “1"‘ 1) | STHH H
PG_O a1

Figure 2-3 Arduino UNO Compatible Interface
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Table 2-1 Arduino UNO Interface Mapping with M487JIDAE GPIO

NuMaker-10T-M487 NuMaker- 10T -M487
Header Compatible to MA4S7JIDAE Header Compatible to M487JIDAE
Arduino UNO Arduino UNO
NU1.1 NC NU6.10 SCL PG.0
NU1.2 IOREF - NU6.9 SDA PG.1
NU1.3 RESET RESET NU6.8 VREF
N| Nu1.4 3vcce NU6.7 GND ]
L1J NUL1.5 5vVCC N| Nue.s D13 PA.2
NU1.6 GND - lZJ NU6.5 D12 PA.1
NU1.7 GND NU6.4 D11 PA.O
NU1.8 VIN NU6.3 D10 PA.3
NU2.1 A0 PB.6 NU6.2 D9 PA.4
NU2.2 Al PB.7 NU6.1 D8 PA.5
N| Nnu2.3 A2 PB.8 NU5.8 D7 PE.5
l3J NU2.4 A3 PB.9 NU5.7 D6 PE.4
NU2.5 A4 PB.0 NU5.6 D5 PC.12
NU2.6 A5 PB.1 N| Nuss D4 PC.11
li NU5.4 D3 PC.10
NU5.3 D2 PC.9
NU5.2 D1 PB.3
NU5.1 DO PB.2
NuMaker-10T-M487 NuMaker-10T-M487
Header Compatible to M487JIDAE Header Compatible to M487JIDAE
Arduino UNO Arduino UNO
NU7.1 \Yele} - NU7.2 MISO PA.9
N| Nu7.3 CLK PA.10 N| Nu7.4 MOSI PA.8
U U
5| NU75 NC - 5| NU76 GND -
NU7.7 SS PA.11 NU7.8 NC -
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2.4 System Configuration
2.4.1 5V Power Source

® |CEJ1: USB connector in Nu-Link-Me to program code and supplies 5V power from PC
Host.

® CON2: USB 2.0 High-Speed OTG connector on NuMaker-loT-M487 board to supply 5V
power from PC Host.

® CONS3: USB 1.1 OTG connector on NuMaker-loT-M487 board to supply 5V power from PC

Host .
® CONL1: 5V power jack on NuMaker-1oT-M487 board to supply 5V power from 5V DC
adapter.
® NUL1.8: VDD5V pin on NuMaker-loT-M487 board to supply 5V power from external power
source.
Power
Connector Comment
Source
ICEJ1 supplies the 5V power from PC Host.
ICE_USBVBUS ICEJ1
Note: L5 should be shorted 0ohm
CONZ2 supplies the 5V power from PC Host.
HSUSB_VBUS CON2
Note: L6 and L8 should be shorted 0Oohm.
CONB3 supplies the 5V power from PC Host.
USB_VBUS CON3
Note: L6 and L10 should be shorted Oohm.
CON1 CONL1 supplies the 5V power from 5V DC adapter
External 5V
Source . .
NU1.8 NU1 pin8 supplies the 5V power from external power source.

2.4.2 3.3V Power Source

® |CEUL: The voltage regular converts the 5V source to 3.3V and supplies it to NuMaker-loT-

M487 board.
® U4: The voltage regular converts the 5V source to 3.3V and supplies it to NuMaker-1oT-
M487 board.
Voltage 5V
Comment
Regular Source

ICEUL1 convert ICE_USB_VBUS to 3.3V and supplies it to
ICEU1 |CE_USB_VBUS M487 platform board.
Note: L8 should be shorted 0ohm

U4 convert HSUSB_VBUS to 3.3V and supplies it to M487
HSUSB VBUS platform board.

Note: L9 should be shorted 0ohm.
U4

U4 convert USB_VBUS to 3.3V and supplies it to M487
USB VBUS platform board.

Note: L9 should be shorted 0ohm.
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U4 convert 5V from DC adapter to 3.3V and supplies it to
CON1 M487 platform board.

Note: L9 should be shorted Oohm.

U4 convert 5V power from external power source to 3.3V
NUL.8 and supplies it to M487 platform board.

Note: L9 should be shorted 0ohm.

2.4.3 USB Connectors

® |CEJ1: USB connector (ICE) in Nu-Link-Me that connects to a PC’s USB Host port to
program code and supply power.

® CON2: USB 2.0 High-Speed connector (OTG) on NuMaker-loT-M487 board for USB OTG
application use.

® CONS3: USB 1.1 connector (OTG) on NuMaker- 10T -M487 board for USB OTG application
use.

2.4.4 Arduino UNO Compatible Interface Connectors

® NU1, NU2, NU3, NU4 and NUS5: Arduino UNO compatible pins on the NuMaker- 10T -M487
board.

2.45 Push-Buttons

® SW1: Reset button to reset the target chip on NuMaker-1oT-M487 board.
® SW2, SW3: Only for application use.

246 LEDs

® POWER: The power LED indicates that the NuMaker-loT-M487 board is powered.
® |LEDR, LEDY and LEDG: Only for application use.

2.4.7 Power Connectors

® J3, J5: 3VCC connectors on the NuMaker-1oT-M487 board.
® J4, J6: GND connectors on the NuMaker-loT-M487 board.
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2.5 Nu-Link-Me

NuMaker-l0T-M487 features a Nu-Link-Me ICE debugger and programmer, it provide user to program
M487 and debug their application via SWD interface, or it can emulate a USB mass storage drive
when connect to the PC, user can update their firmware by pulling bin file to the drive. Nu-link-Me can
also emulate a virtual COM port, user can use it to log or print debug message. Refer Table 2-2 to
enable or disable optional function of Nu-Link-Me.

Table 2-2 Optional Function of Nu-Link-Me

ISW1
Pin | Nu-Link-Me Comment
On: Connect PB.13 (UARTO_TXD) of M487 to Nu-Link-Me.
! ™0 Off: Disconnect PB.13 (UARTO_TXD) of M487 to Nu-Link-Me.
On: Connect PB.12 (UARTO_RXD) of M487 to Nu-Link-Me.
2 RXD Off: Disconnect PB.12 (UARTO_RXD) of M487 to Nu-Link-Me.
On: Enable Nu-Link-Me virtual COM port function.
3 VCOM
Off: Disable Nu-Link-Me virtual COM port function.
On: Normal ICE mode, user can debug and program via SWD interface.
4 MSG Off: Mass storage mode, user can update firmware by pulling bin file to drive.
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2.6 Audio

NuMaker-loT-M487 features a Nuvoton NAU88L25 audio codec which is an ultra-low power high
performance audio codec designed for headphone or headset application. It includes one 1°S/IPCM
interface, one high quality stereo DACs, one mono ADC, a Class G stereo headphone amplifier, and
industry leading advanced headset features.

The NAU88L25 connects to the NuMaker-loT-M487 via I°C bus (M487 is I°C master) for control, the
I°C address of NUA8SL25 is 0x1A by default, and via 1°S bus (M487 is I°S slave) for audio digital data.
The Table 2-3 shows the pin mapping between NUC88L25 and M487JIDAE.

Table 2-3 NAU88L25 Mapping with M487JIDAE

M487JIDAE NAUS8S8L 25 Comment
I°C clock output
12C2_SCL (PD.1) SCLK R
Note: The I°C address of NAU8S8L25 is Ox1A by default.
I°C data input/output
12C2_SDA (PD.0) SDIO s
Note: The I°C address of NAU8B8L25 is Ox1A by default.
12S0_BCLK (PF.11) BCLK IS bit clock output from NAU8SSL25
12S0_MCLK (PF.9) MCLK I°S master clock output from M487
12S0_DI (PF.8) ADCOUT I°S data input to NAU88L25
12S0_DO (PF.7) DACIN I°S data output from M487
12S0_LRCK (PF.6) FS I°S left right channel clock output from NAU88L25
PC.13 JKDET To detect phone jack insertion and ejection
PE.13 JKEN# To control phone jack output

The 3.5mm phone jack CN2 is used to attach the headset with microphone, the Figure 2-4 shows the
phone jack diagram.

LEFT MiC-

||
Y

RIGHT MIC+

Figure 2-4 3.5mm Phone Jack Diagram
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2.7 CMOS Sensor Interface

NuMaker-loT-M487 features the COMS Sensor Interface which compatible with Himax Image
HMO01BO CMOS Sensor module which is an ultra-low power image sensor contains 320 x 320 pixel
resolution and have maximum frame rate up to 60FPS. The Table 2-4 shows the pin mapping
between HM01B0 CMOS sensor module and M487JIDAE.

Table 2-4 HM01B0O CMOS Sensor Module Mapping with M487JIDAE

NuMaker-loT-M487 NuMaker-loT-M487
CMOS1 CMOS1
HMO01BO M487JIDAE HMO01BO M487JIDAE
1 VCC VCC 2 VCC VCC
3 PCLK PD.8 4 DO PG.8
5 MCLK PD.12 6 D1 PG.9
7 VSYNC PE.O 8 D2 PG.10
9 HSYNC PE.1 10 D3 PG.11
11 TRIG PD.11 12 D4 PG.12
13 INT PD.10 14 D5 PG.13
15 SCL PD.1 16 D6 PG.14
17 SDA PD.O 18 D7 PG.15
19 GND GND 20 GND GND
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2.8 mikroBUS™ Interface

NuMaker-l10T-M487 features a MikroElektronika microBUS™ socket which have smallest number of
pins but have maximum expandability. The MikroElektronika microBUS™ consists of communications
pins included SPI, UART and I°C, one PWM pin, one interrupt pin, one analog input pin, one reset pin
and one chip select pin, and have 3.3V and 5V power pin. The Table 2-5 shows microBUS™ Mapping
with M487JIDAE.

For more information about MikroElektronika microBUS™ standard, please visit the MikroElektronika
microBUS™ website: https://www.mikroe.com/mikrobus .

Table 2-5 microBUS™ Mapping with M487JIDAE

NuMaker-loT-M487 NuMaker-loT-M487
MBUST Cn‘:inoagS'si},o M487JIDAE MBSt Crﬁgfoagﬂg,,o M487JIDAE
1 AN EADCO_CH14 (PB.14) 16 PWM EPWMO_CH4 (PD.14)
2 RST PD.9 15 INT PG.4
3 cs SPIL_SS (PH.7) 14 RX UART2_RXD (PE.15)
4 SCLK SPI1_CLK (PH.6) 13 > UART2_TXD (PE.14)
5 MISO SPI1_MISO (PH.4) 12 scL 12C1_SCL (PG.2)
6 MOSI SPI1_MOSI (PH.5) 11 SDA 12C1_SDA (PG.3)
7 3vee : 10 s5vCC
8 GND } 9 GND
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2.9 9-Axis Sensor

NuMaker-10T-M487 features a BOSCH BMX055 9-axis sensor which have ultra-small footprint and
integrates triaxial 12-bit acceleration sensor, a triaxial 16-bit gyroscope and a triaxial
geomagnetic sensor. The BME680 connects to the NuMaker-loT-M487 via I°C bus. The Table 2-6
shows the pin mapping between BMX055 and M487JIDAE.

Table 2-6 BMX055 Mapping with M487JIDAE

M487JIDAE BMX055 Comment

I°C clock output

Note:

12C2_SCL (PD.1) SCL The I°C address of BME680'’s acceleration sensor is 0x18 by default.
The 1°C address of BME680's gyroscope is 0x68 by default.

The 1°C address of BME680’s geomagnetic sensor is 0x10 by default.

I°C data input/output

Note:

12C2_SDA (PD.0) SDA The I°C address of BME680'’s acceleration sensor is 0x18 by default.
The I°C address of BME680's gyroscope is 0x68 by default.

The 1°C address of BME680’s geomagnetic sensor is 0x10 by default.
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2.10 PCB Placement

Figure 2-5 and Figure 2-6 show the front and rear placement of NuMaker-loT-M487 board.

‘ seeom(0ooom« ‘
. GND GND PHT1 PHIO VOG- PGT PO POS POZ VOO

ccee O g = g - «[@m] vee
Wl e [y

mes

NUVOTON I
NuMaker-loT-M487 v1.2 ®

i N o [IW -
’ s " 10000000 le0eee o g ,.. »J‘w_ﬁ‘l‘
ve H‘
usa1.1ol§!s.i x“”!tl[l- .ll !m ’

Figure 2-5 NuMaker-10T-M487 Front Placement
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Figure 2-6 NuMaker-10T-M487 Rear Placement
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3 NUMAKER-IOT-M487 SCHEMATICS

3.1 Interconnection
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Figure 3-1 Interconnection of NuMaker-loT-M487
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3.2 Audio
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Figure 3-2 Audio Codec Circuit of NuMaker-loT-M487
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3.3 CMOS Sensor Interface
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Figure 3-3 CMOS Sensor Interface of NuMaker-loT-M487
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3.4 Ethernet
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Figure 3-4 Ethernet Circuit of NuMaker-loT-M487
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3.5 Nu-Link-Me
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Figure 3-5 Nu-Link-Me Circuit of NuMaker-l10T-M487
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3.6 M487JIDAE
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3.7 mikroBUS™ Interface
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Figure 3-7 mikroBUS™ Interface of NuMaker-loT-M487
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3.8 Power
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3.9 9-Axis Sensor
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Figure 3-9 9-Axis Sensor Circuit of NuMaker-l10T-M487
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3.10 SPI Flash and SD Card
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Figure 3-10 SPI Flash and SD Card Circuit of NuMaker-loT-M487
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3.11 Arduino UNO Compatible Interface
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Figure 3-11 Arduino UNO Compatible Interface
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3.12 High-Speed USB OTG and Full-Speed USB OTG
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Figure 3-12 High-Speed USB OTG and Full-Speed USB OTG
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3.13 Wi-Fi Module Interface

3vCcC

WIFI_TXD
WIFI_RXD
WIFI_RST
3vce
Q Q WIFI1

VDD
TXD
RXD
RST
GND

= WiFi Module

J7

[ ENEEES Y

JC

Header 2.54 5x1 SMT Male

Wi-Fi

Figure 3-13 Wi-Fi Module Interface of NuMaker-loT-M487

DEC 5, 2018 Page 34 of 37 Rev 1.01



NnNUVOTOoN

3.14 LEDs, Buttons, I/0Os and NuMaker Brick Interface
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Figure 3-14 LEDs, Buttons, I1/0s and NuMaker Brick Interface of NuMaker-l10T-M487
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4 REVISION HISTORY

Date Revision Description
2018.12.05 1.01 1.  Typo correction
2018.07.10 1.00 1. Initially issued.
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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