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1 R
ZAFFRENRL AP RIEE T EARM® mbed” 1 NuMaker-PFM-M453 FF & 3R B9 55 o

1.1 N ARM® mbed™

AR mbed” ToT Ffr, JROUEMERS, 25, FFRTH, UIET Lol HRMEMQIE R LI TR
TARERE S

ARM mbed” il ToT FEiZ BMZEAE Lib @A AH EPME. BUEME, B2 ARM mbed VI, EVjH:

ARM® mbed™ ET: www.mbed.com/zh-cn/

B E T developer.mbed.org/handbook/Homepage

B & CI/C++ SDK: developer.mbed.org/users/mbed official/code/mbed/

1.2 48 NuMaker-PFM-M453 FF &R

NuMaker-PFM-M453 2 B B2 B T Cortex®M4 RZILEI2EMA53 B —PNF XK. SHEEEHA
®#EA,

WFF & ARZE ARM® mbed” 0T £ A, REFENFIEHR, ik loT RANTREEEEES,

EEME Arduino UNO #ZERED, EEFArduino BRNLATEBEEZ. EEA THEERINES
{£ &.: en.wikipedia.org/wiki/Arduino

NuMaker-PFM-M453 7 & ‘@ &M453F & HINu-Link-Me ICE@i£8%, 0 & 1-1 FiR ¢

paazau-s x833908

E

nuvoTonN
NuMaker-PFM-M453

Nu-Link-Me
ICE Bridge

1-1 NuMaker-PFM-M453 F¥ &

FERWEDZD BEMAS3ITE A, BEHHACortex®-MAR®, HDSPESH TR ZELATHWERSE
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M453 MCU, FMEMME<ETHENANI D MEZSIHF

T &R A5 9 2Nu-Link-Me ICERiRXES, EFSWD(Serial Wire Debug)i#H0, AFEEEHRSH,
7V AP BEPCHIUSBEE O 412 B A RS B B #7785 A Kiflash,

FZXTFETFARM® mbed BINuMaker-PFM-M453FF £iRE S, &8 ARM® mbed™ B4R 4

www.mbed.com/zh-cn/development/hardware/boards/nuvotontechnology/nuvotonM453/

1.3 M453 &3 MCU $¢ik
° LQFP100 ##&HIM453VG6AE
®  SftAt ARM® Cortex®-M4F WK, &EEF 72 MHz
® [NEHILDO AT 25V & 5.5 VI BERIE
® 256 KB Rl ROM (APROM)
° 32 Kbytes #t A SRAM
®  4KBFlash AFEzN# (LDROM)

° SNEBE L&D (EBI)
® GPIO

®  5\i% DMA (PDMA)
®  ERER (4)

e PWM

e  WDT fl WWDT

RTC
® UART(5)
° PS/2 &%
° 12C (2)
° SPI (3)
° 12S (2)
® USBOTG/FS #l/FSR%
® CAN(2
e EWEEE
CRC
ADC (16 x 12bit)
° e
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e OP(2
®  DAC (12bit)

B %% T NuMicro® ik M453 R EAER, BEERHENE:

Nuvoton ARM® Cortex®-M4 MCUSs: www.nuvoton.com/hg/products/microcontrollers/arm-cortex-m4-
mcus/? __locale=zh

M453 %% Datasheet (DS): www.nuvoton.com/hg/products/microcontrollers/arm-cortex-mé4-
mcus/Data-Sheet/? locale=zh&resourcePage=Y

M453 %5 AR 22 FHF (TRM): www.nuvoton.com/hg/products/microcontrollers/arm-cortex-m4-
mcus/Technical-Reference-Manual/?___locale=zh&resourcePage=Y

1.4 NuMaker-PFM-M453 FF R AR et
° & Nu-Link-Me ICE Bridge (Mass storage as USB Disk drive) Fi T4 231
®  Arduino UNO #&#0

®  Audio codec (NAU8822LYG) & =M., Line In FME #l4iH
® USBOTG

° 3-Hi N3E 25 F3-F P 124X (MPUG500)
° RS485 W k28

° CAN Wk 25
° N R
° ¥ 25

® RGBLED
® RTCER=®i
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2 NUMAKER-PFM-M453 FF &R HER

21 IEFHEAAE
2-1 FiF 7R NuMaker-PFM-M453 F &R EE X E T,

A T I G
° B RS H: M453VG6AE (U1)

° Nu-Link-Me ICE Bridge: ICE ##|8 NUC12SRE3DE (ICEU2) , USB Mini-B E#:k
(ICEJ1)

° FINYm AR NAUSS22LYG (U7) , Z%=MA (MIC1), Aux LineIn (J2), E#l (J3)
®  Arduino UNO ##Z&#EMOEEES (NUL, NU2, NU3, NU4 and NU5)

®  USB: USB OTG Micro-AB %88 (CON1)

®  33-HihniE=RH3-HFLIR{L: MPU6500 (U6)

e % (SW2, SW3)

e i£N53% (BZ1)
® RGBLED (RGBLED2)
e  jth (BT1)

Push Buttons M453VG6AE Battery

RS485 Connector USB OTG

53939 :;,3,“1;‘,1:,1411 ] -

X nuvoTon U SVin
i NuMaker-PFM-M453 H
CAN ICE Controller
Connector 2
USB ICE
Aux Connector
Line In MPU6500
Headphone RGB LED

MIC Reset Key
Buzzer
NAU8822 Codec

2-1 NuMaker-PFM-M453 F & % IF T

June 17, 2016 Page 9 of 32 Rev 1.00



NUVvVOTON MuMaker-PFM-M453
..!!=============================================

2.2 HEUAE
2-2 filr7x NuMaker-PFM-M453 T & 8 i3 11 2 2 oot .

TIHAIH T ) T A A
° RS485 W % 88: SP585E (UT1)

®  CAN k88 SN65HVD230 (U4)

MASAAAAA MPAreCcCcCC R
x o o= 8898
M am 30000 cBf8882,
= om RS485 Transceiver
PE10 ™ ™ PEO
PC10 % @ pca

B to MMl o-| C=rm CAN Transceiver

NK-M453MB
i

)
%‘-"—w PAARAPALARLRAAN AR AN
fa

K| 2-2 NuMaker-PFM-M453 F & HR 15 i
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2.3 Arduino UNO #Z&&O

2-3 i/~ Arduino UNO F&E# .

ETTS— ko

GND

PD14 SPI_MOSI
+3V3 l P

J

PD SPL_MISO >—? I ‘
PD SPI_CLK
NRST
PD SPI_SS
A7 PB10
A6 =
DO A5
D1 A4
D2 A3
D3 A2
D4 Al B
D5 AQ PBO
D6
D7 VIN
GND
gg GND
D10 +5V.
= +3V3
= NRST
— +3V3
GND i
Vref
D14
D15
MASS

I Close: MSD programmer

. . - E Open: ICE Debug

] 2-3 Arduino UNO #2811
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NuMaker-PFM-M453 NuMaker-PFM-M453
Header Compatible to | GPIO Pin of Header Compatible to | GPIO Pin of
Arduino UNO M453 Arduino UNO M453
NU1.1 NC NC NU4.1 ADCO PB.O
NU1.2 VDD vce NU4.2 ADC1 PB.1
NU1.3 | MCU_RESET RESET NU4.3 ADC2 PB.2
N| nu1a 3vce 3vce N| Nusa ADC3 PB.3
L1J NU1.5 5VCC 5VCC ZJ NU4.5 ADC4 PB.4
NU1.6 VSS GND NU4.6 ADC5 PB.8
NU1.7 VSS GND NU4.7 ADC6 PB.9
NU1.8 VIN VIN NU4.8 ADC7 PB.10
NU2.1 PWM6 PC.0 NU5.1 UART_RX0 PD.6
NU2.2 PWM?7 PC.1 NU5.2 UART_TX0 PD.1
NU2.3 PWM8 PC.2 NU5.3 PWMO PC.6
NU2.4 PWM9 PC.3 N| Nusa PWM1 PC.7
N| nu2s PWM10 PC.4 g NU5.5 PWM2 PC.11
LZJ NU2.6 PWM11 PC.5 NU5.6 PWM3 PC.12
NU2.7 VSS GND NU5.7 PWM4 PA.13
NU2.8 VREF VREF NU5.8 PWMS5 PA.14
NU2.9 12C1_DAT PE.5
NU2.10 I2C1_SCL PE.4
NU3.1 SPI1_MISO PD.14
NU3.2 vce vCC
NU3.3 SPI1_CLK PD.15
N| Nu3.4 SPI1_MOSI PD.13
L3J NU35 | MCu RESET RESET
NU3.6 VSS GND
NU3.7 SPI1_SS PD.12
NU3.8 GPIO PD.11

%% 2-1 Arduino UNO 05§ M M453 GPIO
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24 REGME
241 HEHRE

® |ICEJ1: Nu-Link-Me USB Mini-B iE#: 8 H T AMMRAY, SRR HPCEHLIISV IR

® CON1: NuMaker-PFM-M453 USB OTG Micro-AB i##:3k, #4tk GPCENLKISVHEIE. ID
PR A FEL PR, 8 2% i

® CONZ2: NuMaker-PFM-M453 5V JE A .

® JP8, JP10: NuMaker-PFM-M453 VDD5V HoJE i A .

X: KAFH.
ICEJ1 CON1 CON2 G
JP8/JP10 .
IR | usB Port | UsB Port | DCJACK VDD5V e R
(Mini) (Micro) (5v) .
i 1 ERF PC X X DC5V #iti | DC3.3V | ICEJL #&ftk APCIIHIE.
B FIPC CON1f2tk 5 PCHY FEJA.
R 2 X (&4 USB X DC5V #ith | DC33v | JIPL0 MiZA&ZOR, H
S L JP8Hpin2 1 pind 55 1%
n H A po ) 554 OR.
. ¥E: JP10 Mi%ME#:0R, H
R 3 X X ﬁgﬁﬁ?c DC 5V #iH DC 3.3V | JP8KIpin2 1 pind 5 1%
% OR.
* 2-2 HYEREE
2.4.2 USB &E#ER

® |CEJ1: USB Mini-B #%#:4% (ICE) , #E#AUSBENZ L, HAR4LHE.
® CON1: USB Micro-AB i&#:4% (OTG) , A1 TUSB OTG MH.

2.4.3 Arduino UNO & Nkl
® NU1, NU2, NU3, NU4 F1 NU5: Arduino UNO 32 %%,
2.4.4 I

® SW2, SW3: YN .
® SW1: Ef4ud T EALH AR F .

245 HFEEES
® VCC: M,

® GND: i,
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25 PCBfif®

& 2-4 #1 & 2-5 fir7sNuMaker-PFM-M453 FF & 4R 1 1E T A2 T

MuMaker-PFM-M453

i
i
N

o3[ |PCE mas

LT
OoH OH oH EHo

P13 @ [l PE12
PE10 @ @ PEO
PCi0 @ @ Pco
PD10 @ @ PB13
PB14 @ @ PBIS
PBs @ @ Pes
PB7 @ @ PCB
®.: 90

PF2 @ @ PB11

vce @ @ GND

vce @ @ GND

e

00000 OCOOONE SOOOCOOIOSNE [‘;

-

W e
[H] R

EE E'E
Lgd Lg]
.

2-5 H I Ai &
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3 FFik
2 5 #5R 8 FANuMaker-PFM-M453 FF X iR S 3.

3.1 ##EH PC EH

HE$#Nu-Link-Me EBJUSB Mini-B port (ICEJD)ZEIPCEM, 1A 3-1, BEARTFHEE, RFBIREIAU
HANELBEONCOM) , URITHEERTSIAERNBINX AN AXNEHNARBE, B EOTUITEONEIRE

/N0

AILATE BN AY “Devices and Printers” 2 “Device Manager” EFZ&ELRE, WK 3-2.

HIEBME , BiNa2 & —NMBED"&ZAF, MK 3-3.

3-1 E#E) PC EH
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4 Devices (4)

r
& MNu-Link Properties _| &2 Device Manager

File Action View Help
- Hardware
| — EEl I T
- - Mu-Link
[ W =" a ¥ Network adapters
- : Broadcom 802.11n Network Adapter
Generic Mon-PrP Mu-Link Device Functions: ¥ Broadcom NetXtreme Gigabit Ethernet
Meoniter Name Type , Cisco Systems VPN Adapter for 64-bit Windows
4 Printers and Faxes (3) K MBED Portable Devices Portable Devices
4 MBED microcortroller USB Device Disk drives 4 757 Ports (COM & LPT)
T3 Nuveton Virtual Com Port (COM12) Ports {COM & LPT) Nuvoton Virtual Com Port (COM12)
i USB Composite Device Universal Serial Bu... [ n Processors
a USBE Mass Storage Device Universal Serial Bu B ﬂ% Secure biometrics devices

[ &] Sound, video and game controllers

- b (} Storage controllers
Fax Microsoft XPS 1> /M| System devices
Document Writer

a- ﬂ Universal Serial Bus controllers
§ Generic USB Hub

..... § Generic USB Hub

Location: on UMBus Enumerster [ f . i Generic USB Hub

Device Function Summary

Manufacturer:  MBED

Device status:  This device is working propedy. || @ Intel(R) 5 Series/3400 Series Chipset Family USB Enhance
----- i Intel(R) 5 Series/3400 Series Chipset Family USB Enhance
----- i USE Composite Device

Properties || a USB Composite Device
r__j 1SR C ite Device

10 1 - i USE Mass Storage Device I
222 | - @ USB Mass Storage Device

=_________—— _____— I - § USB Root Hub

3-2 Nu-Link 7£ “Devices and Printers” 1 “Device Manager” /PR ZS

4 Hard Disk Drives (3)

0SDisk (C:) Local Disk (1)
T —— T —
b 16.6 GB free of 143 GB W 60.2 GB free of 95.3 GB
RamDisk (R:)

= |
S 509 MB free of 510 ME

4 Devices with Removable Storage (3)

MBED (E:)
= | | - Removable Disk (F:)
WM 513 G free of 514 KB -—
Ll
DVD RW Drive (H:)

3-3 “MBED” #£F

3.2 HIAMRET PC BT LAY ) 4%
ARM® mbed” FARHBBBRNELRIT, BIRIRN BN EAMTZ RS,
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0B -

3.3 ZA ARM® mbed™

7F MBED #, Wi “mbed.htm” Wi 3-4, %8 (developer.mbed.org/account/login) FIARM® mbed™
R, Wk 3-5.

ZEOAKS, TEERM, &XiER ‘Signup’EARM® mbed” A BN HIE 3-6.

ZFE ARM® mbed” 5, 2B FIME 3-7.

-

Mame Type

4 File folder (1)

fseventsd File folder
4 HTML Document (1)
| 2] mbed.htm HTML Document
4 METADATA_NEVER_INDEX File (1)

.metadata_never_index METADATA_NEVER_INDEX File
4 TRASHES File (1)

Trashes TRASHES File

3-4 “MBED” #i# TN %

ARM m be d Hardware*  Documentation®  Code  Questions  Forum Log In/Signup

in or Si
EEMCRE Search developer.mbed.org...

Login Signup
Username:

[JRemember me

Copy from ARM®

& 3-5 Z[#HARM® mbed™ W 57

June 17, 2016 Page 17 of 32 Rev 1.00
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Let's get started!

Just e questian first, though,

Have you ever signed up on developer.mbed.ang befare?

Complete the fanm below ta sign up to mbed

Signup Summary
Enter your email address:
Vin e bt B
& Create an mbed wser account

Choose & USErname: A acourewill be serup for you, ghing you sccess to the
mibssd wiehsite and resources.

i Reglster your device

Choose & password:
Manufacturer: ARM

Model: placeholder

Confirm your password:

First name:

Last name:

Country:
[Eeiect e counlry... ]

O 12gree t ARMS T i Condl frauinial]

0O I condirm | have read and accept ARM'S Privacy Pollcy
and Indicate my consent ta recelving marketing
communications from ARM

B rd iike tn recere orcasianal updates from ARM about
microzongralier products

Copy from ARM®

3-6 AALHK

ARM m be d Hardware=  Documentation®  Code  Questions Forum & I m

Platforms » Nu

Search developer.mbed.org..

Platform Partner
Nuvoton M453 LT O

Silicon Partner

ARM

ARM

ARM Holdings is the world's
leading semiconductor
intellectual property (IP)
supplier and as such is at the
heart of the development of
digital electronic products.
Headguartered in Cambridge.
UK, ARM has offices aroun
the world, including design
centers in Taiwan, France,
India, Sweden, and the US.

= Open mbed Compiler

Copy from ARM®

K 3-7 A ARM® mbed™ 7F M453

June 17, 2016 Page 18 of 32 Rev 1.00



NUVvVOTON MuMaker-PFM-M453
.l!!==================================================

3.4  #TH Mbed %3

HHEL R mEEas, W 3-8, LS AN—AMFEF aEE L — N HTH3E T NuMaker-PFM-M4538% 1

IV
mbed Workspace Management
DMEW v 7 Import | b save nSave All | %] Compile w | @ Commit v (%) Revision | K Cu | & | & | N, | 2] Help Nuvoton M453I
Program Workspace < Workspace ‘ ‘Workspace Details
My Programs :
/-, Manage your Program Workspace ]
[ '
Listing all programs in your Program Workspace Total Programs 0
Modified 2 weeks, 3 days ago
W |Type to filter the list ... [] Match Case [ | Whele Word 4 Find |

ly Modified

IF] | Name - | Tags | Modified Description

Your Program Workspace is empty. You can import a program or creats 2 new one.

Copy from ARM®

K 3-8 ARM® mbed " 3T M453 114 1% 52

3.5 HwmEER
2 “Compile” BlbR, (ELIFI, HMAERELER, WERFHERIEBNRER.

3.6 TRERF
8 bin CAEHER F] “MBED” #:+0, #tE #1 7 NuMaker-PFM-M4531k -+ _E RS

3.7 BITERF
% RESET#(SW1) 847 Hbwids s AT .

3.8 ARER
FEARHL AT LA AN printf() BT ED H RS B . BT LA Nu-Link-Me ICE Bridge FE4Ul R Ml A5 .
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4 NUMAKER-PFM-M453 JEEE &

4.1 MA453 &%) MCU

4-1 fli7RM453 Z41 MCU 1% B4 i

Crystal ICE

Interface
Connector

Other
Function

<M453VG6AE> aehen

Audio Codec

M453 MCU

K 4-1 M453 R 58 | Ai
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4.2 Nu-Link-Me

4-2 7~ Nu-Link-Me HLE%, USB-to-SWD, TF#HR L.

1CENCE 0 icE vee IcE_AVDD 1cE_vee
< 5
[ Kew et vee a ss2ia
e ° RBOGOL
.
(CEUSBVRUS. ICE Useveus L0603 TceDAT 1 —x
ICE_VCCS ICE_VCC  ICE_VCC33 TY‘%EE%AL[ TICECIK ;
L0603 HEADER 2.54 5X2 (NC).
e Bt
cevsans| S| (26318 ICE CONNECT IF
S POWER
R [
cect Off-page Connector TCEUSE D A
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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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