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1 R
ZAPFEMENRLAPREBNEZARM® mbed” 1 NuMaker-PFM-NUC472 FF &R A

1.1 N ARM® mbed™

ARM mbed” ToT “Ff5, FRUUEIERS, ZMR%, JTFRITA, 1hFET ToT Frukit @l vk m i A 1w K
TARAAGH 5

ARM' mbed” ik ToT FEiZ BMFEAE Lib A& AH EPME . BUEME, B2 ARM mbed VI, Vi

ARM® mbed™ ET: www.mbed.com/zh-cn/

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

'B 5 C/IC++ SDK: developer.mbed.org/users/mbed official/code/mbed/

1.2 44 NuMaker-PFM-NUC472 FF &R

NuMaker-PFM-NUC472 2 B EE 2 I B B F Cortex®-M4 NZIR4HISENUCAT2 I — N F kR, TIHEEE
BsgEO,

BWFF KR ARM® mbed” 10T F &, REFENZIEHR, ik oT RANTREBIERS,

HREE Arduino UNO #AMEND, iLETFArduino BRI EAZTEERES. EEATHEHERERINESZ
{£ &.: en.wikipedia.org/wiki/Arduino

NuMaker-PFM-NUC472 FF X iR‘EENUC4A72F & MNu-Link-Me ICER#X8E, WK 1-1 AR :
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& 2 , Nu-Link-Me
E “ - hlllhl»‘!‘!q"”" »' o ..A.j . ICE Brldge

Lo T

1-1 NuMaker-PFM-NUC472 FF &R

FEIRN D EB D ENUCAT2E S, GEMACortex®-M4R, #wDSPIESH T A ZEETHWERSS
NUC472 MCU, FMEMMEXETFTF A NANERD MERESZH,

F &R AL E 2 £Nu-Link-Me ICETRi%8S, EFSWD(Serial Wire Debug)iE0, AFEZBRSS,
VR P BEPCHUSBE O 42N AR E B 478 Wflash,

FZXFEHFARM® mbed BINuMaker-PFM-NUCA72F £ RHIE L., &5 A ARM® mbed™ B4R k-

www.mbed.com/zh-cn/development/hardware/boards/nuvotontechnology/nuvoton nuc472/

1.3 NUC472 &% MCU %

° LQFP144 #% K ARM® Cortex®-M4 R #H124185 NUCA72JI8AE
° FIM 84 MHz, X#EDSPIESMTAZE,

° TEHEEDRE 25Vt055V

512KB / Flash
64KB / SRAM

[ BAELED
° 114/ GPIO
° £ PDMA IhfE

° ANB A ER 1T ERES Timer
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° 16 ¥ PWM

° B wWDT M WwDT
° RTC

° 6 B UART
° 6 NEREF XN (1SO-7816-3)

° PS/2 \HLEEN

° 58 12C
° 4 3% SPI
° 2 & 12S

[ ) USB OTG / FS Host / HS Device
° 2 B CAN

° LLAR MAC #0

(] SD Host
° TAUE PNIE 2R
CRC

ADC (2 x 16-ch)
° INERL LB S
° 2 BRIz

FEZXxF NuMicro® Fik NUC472 RIINEAEER, HEESHEMLE:

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

NUC472 %% Datasheet (DS): www.nuvoton.com/hg/products/microcontrollers/arm-cortex-mé4-
mcus/Data-Sheet/? locale=zh&resourcePage=Y

NUC472 25| ARZ%F (TRM): www.nuvoton.com/hg/products/microcontrollers/arm-cortex-m4-
mcus/Technical-Reference-Manual/? _locale=zh&resourcePage=Y
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1.4 NuMaker-PFM-NUCA472 FF & AR i
° & Nu-Link-Me ICE Bridge (Mass storage as USB Disk drive) T 42 Fid
®  Arduino UNO #%&#0O
® 1MFT SRAM

° BEME (NAUBB22LYG) X#Fiff , kikMm AMENIZED

° UARMED
() USB OTG and Host
e TFFENO

o  IHINEREL BRI IR (MPU6500)
® RS232#QO

° RS485 #0

® CAN O
o FWiNERE
o EINES

e =®BLED
° &8t
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2  NUMAKER-PFM-NUCA472 FRR MR

2.1 EFEEMAE
2-1 i 7R NuMaker-PFM-NUC472 FF RRW EE F E T

A T IEE O
° B#R/8H: NUC4A72JI8AE (U1)

° Nu-Link-Me ICE Bridge: # %I/t S NUC12SRE3DE (ICEU2) , USB Mini-B i#3%28% (ICEJ1)
® 1IMFF SRAM : LY61L51216AML (U7)

° EBEE: 18 NAUSS22LYG (U2) , iEfal (MIC1) , L&A (J1), EHFEL (32
®  Arduino UNO #FZFIE#HES (NUL, NU2, NU3, NU4 Fl NU5)

° USB: USB OTG Micro-AB # #2858 (CON2) , USB Host Type-A E#£88(U14)

o IHIMEREAL BB M3 FELR: MPUB500 (U6)

° BAARUK %25 IP101GA (U4)

° RS232 W A& F: 75C3232E (U13)

o  REE (SWI1,SW2)

e i£N53% (BZ1)

® =t LED(RGB-LED1)

° B (BT1)
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Buzzer USB Host
NUC472J18AE USB OTG

Ethernet PH : Battery
~ nuvoTon y

" NuMaker-PFM-NUCA72 [mmensw " o ICE Controller

? .umuuf;iiuuu (l| : USB ICE
RJ-45 , = : 8 E 3 ; Connector

Connector ot / > ‘ - .4,“““““ Bz - @ MPU6500

RGB LED
Aux 5V In
Line In

MIC CAN Connector Reset Key
RS485 Connector UART

COM Port
NA 22
U8822 Codec RS232 Transceiver

Headphone

K| 2-1 NuMaker-PFM-NUC472 F % b 1F T
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2.2 HEUAE
2-2 Jfi7x NuMaker-PFM-NUCA472 FF R T = ok, .

TS T T T A R A
° TFREE (U12)
®  RS485 WK SP585E (UT1)
° CAN W% 88: SN65HVD230 (U10)

° D #1785 HC373 (U8 and U9)

HC373

oN OR OR EWG . ® ¢
vhie viie

WO GOV I dId 929909

[}
SRl Lrin

“ainnitn

(1

MicroSD Card

CAN Transceiver

RS485 Transceiver

2-2 NuMaker-PFM-NUC472 K Hx 5 1H
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2.3 Arduino UNO #Z&&O

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

GPIO

GND - 2
SPI_MOSI -
+3V3 l L

SPI_MISO I
SPI_CLK

E

NRST

ARl )

SPI_SS

MASS

.

I Close: MSD programmer

E Open: ICE Debug

pr—————————
T S —

2-3 Arduino UNO 45411
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NuMaker-PFM-NUC472 NuMaker-PFM-NUC472
Header Compatible to | GPIO Pin of Header Compatible to | GPIO Pin of
Arduino UNO NUC472 Arduino UNO NUC472
NU1.1 NC NC NU4.1 ADCO PE.1
NU1.2 VDD vce NU4.2 ADC1 PE.2
NU1.3 | MCU_RESET RESET NU4.3 ADC2 PE.3
N| nu1a 3vce 3vce N| Nusa ADC3 PE.4
L1J NU1.5 5VCC 5VCC ;J NU4.5 ADCA4 PE5
NU1.6 VSS GND NU4.6 ADC5 PE.12
NU1.7 VSS GND NU4.7 ADC6 PE.13
NU1.8 VIN VIN NU4.8 ADC7 PE.14
NU2.1 PWM6 PD.7 NU5.1 UART_RX0 PG.1
NU2.2 PWM?7 PD.6 NU5.2 UART_TX0 PG.2
NU2.3 PWM8 PD.3 NU5.3 PWMO PF.9
NU2.4 PWM9 PD.2 N| Nusa PWM1 PF.10
N| nu2s PWM10 PD.1 g NU5.5 PWM2 PC.10
LZJ NU2.6 PWM11 PD.0 NU5.6 PWM3 PC.11
NU2.7 VSS GND NU5.7 PWM4 PA.10
NU2.8 VREF VREF NU5.8 PWMS5 PA.9
NU2.9 12C1_DAT PD.12
NU2.10 I2C1_SCL PD.10
NU3.1 SPI1_MISO PD.15
NU3.2 vce vCC
NU3.3 SPI1_CLK PD.14
N| Nu3.4 SPI1_MOSI PF.0
L3J NU3.5 | MCU_RESET RESET
NU3.6 VSS GND
NU3.7 SPI1_SS PD.13
NU3.8 GPIO PF.15

%% 2-1 Arduino UNO # D %F 5 NUC472 GPIO
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24 REGME
241 HEHRE

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

® CON2: NuMaker-PFM-NUC472 USB OTG Micro-AB i##::3k, #itsk FHPCENLIKISVHLE.
ID AR HLF R, A5 45 ity

® CON4: NuMaker-PFM-NUC472 5VHLJE i A

® JP8, JP10: NuMaker-PFM-NUC472 VDD5V HJE ki A .

X: KAFH.
ICEJ1 CON2 CON4 e
JP8/JP10 .
HEHE | usB Port | usBPort | DCJACK VDD5V R ER
(Mini) (Micro) (5V) .
i 1 ERF PC X X DC5V #iti | DC3.3V | ICEJL #&ftk APCIIHIE.
e EFIPC CON2 #2ff>k 5 PCH HEJE.
st 2 X (& USB X DC 5V #ith | DC3.3v | IPL0 MZKifOR, H
LR JP8[{ipin2 1 pind 5 1%
 H 72 v ) K52 OR.
X vE: JP10 M iZ A %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) , HTUSB OTG M.
® Ul14: USB Type-A E#H:#S (Host) , F§FUSB Host N -
2.43 DLRM#EEO
® CONB3: DIKE R ES RI-45.
2.4.4 Arduino UNO &8 0%
® NU1, NU2, NU3, NU4 F1 NU5: Arduino UNO FEZ8 4425 .
2.45 e

® SW2, SW3: {3 HE .
® SW4: B8 T EA B ARG H .
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246 EHJEEER

® VVCC: .
® GND: .
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25 PCBfif®

& 2-4 1 & 2-5 fi7mNuMaker-PFM-NUCA472 FF & HR 1) 1F T A0 35 1

[@tszl:ljslfa Mﬂmnm m‘

o el me He
mmrﬁnwxzvmmwﬂ
eceecceN eeccceon socem @

[
EEfspops 288288 d™ fRE | @O0 EE\Z‘;‘;
HOST I W:vs ,,.J,‘gg

nuvoTon " i:

NuMaker—-PFM-NUC472

F.
H T IIIIIIIIII:;I.I]IIIIIIIII

5=||||||||

5B EBE

eeccee IENEREN..."
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3 FFik
R ZF A5 R A NuMaker-PEM-NUC472 FF KR &,

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.

RINEBNE, BRSS9 E—NMBED'EZRF |, MK 3-3.

3-1 E#E) PC EH
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P
4 Devices (4) - Nu-Link Properties !_ =4 Device Manager
o Hardware File Action View Help
) = e o0 d= & R&S
- - Nu-Lirk
W = 4 ¥ Network adapters
e l_-?‘ Broadcom 802.11n Metwork Adapter
Generic Mon-PnP Mu-Link Device Fundlions: »¥ Broadcom NetXtreme Gigabit Ethernet
Monitor Name Type 3y Cisco Systems VPN Adapter for 64-bit Windows
4 Printers and Faxes (3) B MBED Portable Devices Portable Devices
— MBED microcortroller USB Device Disk drives rl ? Ports (COM & LPT)
Y3 Nuveton Virtual Com Port (COM12) Ports (COM & LPT) T3 Nuvoton Virtual Com Port (COM12)
i USB Composite Device Universal Serial Bu... [ n Processors
i USE Mass Storage Device Universal Serial Bu... |.> % Secure biometrics devices

[» -4 Sound, video and game controllers

b ¢- Storage controllers
Fax Microsoft XPS 1+ M System devices
Document Writer p

- ﬂ Universal Serial Bus controllers

§ Generic USB Hub
----- i Generic USB Hub
Location: on UMBus Enumergter [ f . i Generic USB Hub
Device status: This device is working propery. || = @ Intel(R) 5 Series/3400 Series Chipset Family USB Enhance
----- i Intel(R) 5 Series/3400 Series Chipset Family USB Enhance
..... a USE Composite Device

Propeties ||| § USB Composite Device
r_i LISEC ite ey

----- i USE Mass Storage Device I

iF'IZ'@ ----- ‘ USE Mass Storage Device

= ——— ———————— 3 0 L. @ USB RootHub

Device Function Summary

Manufacturer:  MBED

3-2 Nu-Link 7£ “Devices and Printers” fil “Device Manager” 1 [FJ1R 7

4 Hard Disk Drives (3)

Q&Disk () Local Disk (Ds)
T —— T —
b 16.6 GB free of 143 GB C*::l/ 60.2 GB free of 95.3 GB
RamDisk (F:)

> |
S 500 VB free of 510 ME

4 Devices with Removable Storage (3)

MEBED (E:)
=== | | - Removable Disk (F:)
WM 513 KE free of 514 KB -
]
DVD RW Drive (H:)

K| 3-3 “MBED” £#L7%

3.2 BIARES PC AT L a) P 4%
ARM® mbed” FARMBBBNEL T, WIRIRE BN EAMTZ R,
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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” /&, 2FFWE 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)

wmetadata_never_index METADATA_NEVER_INDEX File
4 TRASHES File (1}

Trashes TRASHES File

3-4 “MBED” ®i4% N %

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

Login or Signup

Search developer.mbed.org...

Login Sighup

Username:

I've forgotten my username

Password:

I've forgotten my password

[JRemember me

Copy from ARM®

3-5 Z[#EARM® mbed ™ [ 7

June 17, 2016 Page 21 of 39 Rev 1.00


https://developer.mbed.org/account/login/?next=/device/?code=1301AAAAAAAAAAAAAAAAAAAA

NnNUvoToOoN MuMaker-PEM-NUC472

[

Let's get started!

Just ome question first, though,

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

e

Comalese the: farm below ta sign up to mbed
Signup Summary
Enter your email address:
Vinws e bt B
& Create an mbed user account

Choose & USErname: A accounewill be serup for you, GHINg you access to the
mbssd wiehsite and resources.

4 Register your device

Choose & password:
Manufacturer: ARM
Wodel: placeholder

Confirm your password:
First name:
Last name:

Country:
Belect & courby... ]

O 1agree to ARMS T i Cond [rapiniad]

00 I condirm | have read and accept ARM'S Privacy Pollcy
and Indicate my consent ta receling marketing
communications from ARM.

B rd like ta recoive accasional updates from ARM about
microconeralier products

Copy from ARM®

3-6 AALHK

ARM m bed Hardware v Documentation~  Code Questions Forum & Ev m

Platforms » Nuvoton NUC472

Search developer.mbed.org...

Platform Partner
Nuvoton NUC472 T, T

Silicon Partner

mbed enabled i
MCU

ARM

WCISURURUISCIRL) .' L 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.

Headquartered in Cambridge,
Ask a questi iscussi UK, ARM has offices aroun|
d aq . e - 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™ 7& NUC472
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3.4  #TH Mbed %3

FIOTEL e e g ds, WK 3-8, ATLLSA—MEF L — M T NuMaker-PFM-NUCA4721k

THIRH
mbed Workspace Management
B New Import | H save nSave All | L¥] Compile v ‘ @ Commit v (3 Revision ‘ KD | & | % | N, ‘ L] Help Nuvoton NUC472 §
Program Workspace £ Workspace ‘ ‘Workspace Details
My Programs ——— -
/—, Manage your Program Workspace
£ '
Listing all programs in your Program Workspace Tatal Programs 0
Modified 8 minutes ago
¥ |Type to filter the list ... [] Match Case ] Whole Word 4, Find |

Modified

IF ‘ Name - ‘ Tags | Modified Description

Your Pragram Workspace is empty. You can import a program or create 3 new one.

Copy from ARM®

K 3-8 ARM® mbed " 2T NUCAT7 2[4k 4%

3.5 HEEF
# “Compile” bR, {ELSiFANY, WA AR, WRHENFEULHLR

3.6 TRER
8 bin CAEHER F] “MBED” # 7, mt#E #1 7 NuMaker-PFM-NUCA472#t 1 _E 4864 .

3.7 BITERF
% RESET#(SW4) B4 Hbw:ds s AT .

3.8 ARER
FEARHL AT LA N printf() BT D H RS B . B AT LA Nu-Link-Me ICE Bridge FE4UL R Ml A5 ..
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4 NUMAKER-PFM-NUC472 R &

4.1 NUC472 &% MCU

4-1 flT7RNUCAT72 241 MCUIE H 43 i o

LELERLLL
Ll

c. | McU
Connector

Crystal

Interface
Connector

NUC472 MCU

nuvoTon

K 4-1 NUCAT72 505 I Ai
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4.2 Nu-Link-Me

4-2 fii7~nNu-Link-Me %, USB-to-SWD ,

AL -

MuM

aker-PFM-NUC472

1CE_VeCTY Kavee
ICE_VEes o Kevee c¢ vee
IGEVCC o Kice v ICE_AVDD ICE_vee
3 o
— Kew 1ceLL
pasts
SIce_ussveus Loeo3 1 TICEDAT H <
ICE_VECS ICE_VEC ICE veea 2 TICEDAT S—TCECTKC 4
3 G otz H TICECLK &—TiceRST H— WODO 0 1o
= = 5 10 TR {uo_Rox0
\ wows [ - [ -
icecTt =
e STTCTEVAR
TANTA
TCEw
1cenz HEADER 3 (1 and 2 shor) G
DEBUI ICE CONNECT IF
) POWER
RE0SOL
1CE_usavaus
1cer2
[ eg-vee RO603 > ICC SHIELD Lo
i I 3 IGEDT 7] VEC  SHIEL
1cec1 || Off-page Connector P A SEBE—a oM sHiED
o I R, OP  SHIELD
i icEpaT = G SHIED
ceAT y—ICEDAT
L 2 [ mceoAT Rosos
[C1SE cos 11 mcecwk p—IcECIK bl o minT USB Spin
12MHz L \CE_AVDD. - USB_MINI_B ICEL3
XTAL3L i RESET Lotz ¥ L0603
\cec2 1] TCERST H———— BR[| T
21 W Do
11 vomo D0 ICE UsBVBUS e
womo ARl 4
C0603 I WO_RID 3} EUZ
! oo Buanrcsaiesrorey
- P GND H———— mgnmmjéﬂsauug<<<
BeagRcaggebesas
i $2920C ERRELERES
i H EXERgF3zz 008 FEADER 2.54 4x1 (NC)
CRYSTAL . ICE 5 25585 2
- — - INTOIPB14 5
—7 13
%—3{ croupB1a PAAIADCA a7
S— croorarz PATADCS 5K
2] PAZADC? X wope. \cEvee
IcE_vee %— 20 PAUADCL [ o
ERS 33RO ¥—7 I2C1scuPALL PAVIADCO [77—X. N 1
X 12C15DAPAL0 Avss e
A— X— 12c0scLPAY NUC12SREIDE ICE_CK TCE DAT
(RED) ICER4 330R ICELED X T0| 12C0SDAIPAS ICE_DAT < RRSET1Q RTCK1 & RTDAL
LEDOBOS. Rapes PALZIPWNO [ 100K 100K 100K
— AN Ice_vee O—p TXPes PAIIIPWMI 35X A Hosa
> Green DT3] RTSI/PBS PALAPWMZ [37—X
Inas crsipe? PALS/PWNS 35X nicersT
g 5 oo B —
creen o RR]g g e oD peysecLa (57— TcEDAT
e —T Vss PCL0SDI10 [3T—Tar A
cecr2 (cece1 Naz v
1UF/16V  =—0.1u o 1yspolo RTDAZ
LEDoe0s TANTA Cosoa . &z 0 RTDAS
2.8 EE Ross 33
= S 2oBB8E08 282 Ro503
g $Rifgais £0j
28,4350800000528
20428508000 0EEE
LED LkkrkRERR] Mo 10
(cREEN) [ "
Jokkokokk | Kk B o Moo f,
E FEADER 2.54 2X1 (male)
1cE_useveus
g vee 1cecs TCETSE T
e TCEUSE -
E
rcece
oo
[ranra llUVOIOII
MCU and USB [
NuMaker-PFM-NUC472
RESET CIRCUIT =
ustpm Nu-Link-Me 10
e Wonday Augusl 01 7076 S ——

K| 4-2 Nu-Link-Me 7%
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4.3 fitE

K| 4-3 Fix NuMaker-PFM-NUC472 F % b Fa s FIBC & .

Power (3.3V)
Connector

Power

e Selector Off-page Connecor
[N vee
d3 vee R——Np——
VCC 3.3V (NC) vee VN o
VBAT
b VBAT
JP6 ICE_vcC ICE vee
: 1 ICE vce
2 7] = 3VCC_IN
HEADER 2.54 2X1 (1 and 2 short) L USBVBUS 8 vBUS
VAT P HEADER 2.54 2X2 (1 and 3 short)
VBAT J VpDSsV ACE USBVBUS w, - yspvBUS
92 P8
VEBAT (NC) VDD5V
1 s ICE_USBVBUS Dvoosy
P9 | = 5V_IN
: b ALY
2 HEADER 2.54 2X2 (1 and 3 short) SVIN
= GND (NC)
v
1117.3.3
CON4 5V_IN (NC) o |
DC-CON z33| 3
D1 00| O
SS24A
71 5V _IN 1A 2 VIN "’l” [ 3VCC_IN
8
2 RBOGOL
cT16 cB29
10uF/10v 0.1u
POWERJACK\3P = TANT-A C0603

Power Supply (5V)

,|||_

NnUvoToN

[Title
NuMaker-PFM-NUC472
Size Document Number ev
Power F/l.o
eet 9 of 12
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4.4 Arduino UNO &0

4-4 Fii7~ Arduino UNO 34410 NU1~5.

L U PD 10 Off-page Connector
vee o vee X9 Ne 9 PD 12 |2c1
RESET 39 \A/A'EB RESET 8 VREF
3VCC Z - 7 GND PA [0:15 ;
dveCo—svec 5 3vee 5 A p (015]
5VCCO———=———0 5vCC =5) PB [0:15] )
i oD xgg — e PB [0:15]
PC [0:15 ;
VIN I;V”“—og VIN O CpC [0:15]
HEADER 2.54 8X1 female PD P10 —l O e CPD [0:15)

HEADER 2.54 4X2 male

PE [0:15] .
O CPE [0:15]
—PEO Kero

PF_[2:15] .
—J—]—({pri[z 15]
O PG [0:15)

PH [0:2 .

s N — e

1o}

ool NN -
00000000
>
o
O
I

RlofN)

HEADER 2.54 8X1 female

HEADER 2.54 8X1 female =

UNO INTERFACE NnNUvoToN
CONNECTOR " NuMaker-PFM-NUC472

Document Number ev
UNO Interface Connector 1.0
eet 11 of 12

ize

Kl 4-4 Arduino UNO #7311
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45 £Eir

4-5 ffiz7RNUCA472 %51 MCURIE AL L .

vCce
o
RESET S>RESET
R40
10K
sSw4
pusH BoTToM | 10603
—o_r'? RESET
| Tcosos
K] 4-5 A7 LK
46 gk
4-6 ITZRNUCAT2 251 MCU P /S 402 i A HL 1% o
XLOoUT . SH>XT1_OUT
(2235 541 XN SOXTL_IN
II _ R § XT1 OUT XT32_OUT SSXT32_ OUT
C0603 J_ Rap 0603 XT2IN_ Nyyrao N
[ Jiomnz QO NC N B
co7 —.|'><TAI_31 ' R0603
20p
H XT1 IN
C0603
= 12MHZ
c28
6p
XT32_OUT_ _ I IC0603
lR43 J— X3
NC 32.768K
<R0603 T XTAL-3.4MM-2P_D(IP
XT32_IN j J H
c29
RTC &, L
c0603 —
4-6 A1 Sh A L
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4.7 HH

4-7 Fi7RNUCA472 ZR %1 MCU ) H it FEL K

VCBI)AT VB AT:>:¢
L

Battery

4-7 BB EE

48 LED

4-8 Fi7RNUC472 %% MCUFHLYE LED 1 GPIO PG.0 & % #i#) 10 LED HLi.

vce
o vce
o
< LED
R44 PG_O
330 R45
R0603 330
R0603
~ POWER1
W ~ LED1
. 4
¢ LED0805 " Green
™ X LED0805
~N
== LED

4-8 My LED 110 LED Hi.i%
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49 RGB LED

4-9 flT7RNUC472 #5%1 MCU HJRGB LED i .

RGBLED1A PWMAO
vee) 8P4RA PD_8 g PWMAL

. 1w 8P4R-330 PD_9 S5 PwmAZ
| ]_N—\ 1 PWMAO PA_4
4 2 » 3 PWMAL
> N 5 PWNA?
' 3 o] 7
o o
LTST-C19FD1 VAN

RGB LED

4-9 RGB LED Hi %

DDA

o o NN

410 &4

4-10 Fi7NUC472 £%1] MCU F) T8 B 2%

KX 0 KXI_0
pPC_12 ég——KX, 0
J pc 13 K————

Keys

Kl 4-10 Facbe it
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411 #HEIg3L

4-11 FiorNUCA72 2% MCU (1] 1505 33 Ha %

VCC
(o}

BUZZER
PD_11 K——————
R46 ~

BUZZER 3. 1, K Q3
R0603
™

$8550 (PNP)

3
Collector BzZ1

S8550
U

Base Emitter

Buzzer

BUZZER
LF-MB12A05(2400Hz)

4-11 N9 2%
4.12 RS232

4-12 ffiz7nNUC472 £%) MCU HJRS232 HiL .

vCC y UART4_RTS

o PG_8 éé UARTA CTS
RS 2 3 2 P Q—UARTZRX TX_ CONNECTOR DB9-S(Female)
UARTA TX__RX
PH 1 K——mmMm
q
—
c30 . Py~
= oo
0.1u
RS232_TXD D_Z_—OO
c3l  1u RS232 CTS L
|| RS232_RXD 315
1 C32 RS232 R1S 3 °
U13 i — g_g_“ o
c1+ vop e oW X—5——0
| V+  GND 17 RS232_TXD L~
C1- Tlout ™73 R5232_RYD z
| G2+ Rlin 3 UARTA_RX S
| o7 Riout I UARTA_TX
RS232_RTS 7 V- in 10 URRrs
RS232_CT1S § | T2out T2in g UART4_CTS — female —
= R2in R2out = = =
SP232-DIP/SO  C35 1u P11
UART4_RX
1 UARTA_TX _°: 1
VCC 2

1 'S
= GND 3
= e I

HEADER 2.54 4X1 (NC)

4-12 RS232 Hifk
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4.13 MicroSD Card

4-13 Jii7RNUCA72 %] MCU [f] MicroSD R4 [ HL Bk .

vee ¢ SDO_CLK
SD0_CMD
vee gppﬁa-lo}( {—oD0 CDn_
o] RS1 SD_POWER1 1N 2 S SD0_DO
18 FB 330 SDO_CDn EEAANSE:! SDO0_D1
A RO803 1 N2 SDO_D1 AL " SDbo b2
SD0_DO LA S SD0_D3
KPT-2012 (Green) 8PARA
B30 LEDO0805 = RP5
0.1u SD0 CMD 1 8PAR-10K ,
SDO0_D3 3 7
SD0_D2 IRAANS:
— — "\ N—g
U12 8P4RA
SDO_D2 1|
SD0_D3 7| DAT2
SDO_CND 3 | DAT3 13
=————7{CMD GND [
SDO_CLK 5| VDD GND 7
CB31 |I| .CLK GND 10
— T SD0_DO VSS ~ GND
SDO_D1 8| DATO =
C0603 | DATL =
SDO0_CDn 9
———cCD
B BB502A-13SB-HPA (T-Flash Card) SD Car d

Kl 4-13 MicroSD £ M i %

4.14 USB OTG M Host

4-14 F;sNUC472 %% MCU f) USB OTG #il Host FLi% .

Off-page Connector
vee PHp—0VeC
USBID  syisp p USB Dt wyisp ps GND 3p——CGND
USB PWR EN w5 pwr en  2SBD- S>USB_D- VDDS5V N
VDDSV
vce %»USB,OC# %))USB,VBUS
o
R2
47K NCT3520U
RO0603 pin3(0C#) is
Open Drain Pin JpP1
UsB_ocC# b USB_VBUS
1p DM
g b DP
M USB_D.
5P
HEADER 2.54 5X1 (NC),
. USB Host/Device
VDDSV U3 ON1
9 1 USB_VBUS 1
voDsv | 5 ouT VBUS
N o 12 uss p- R4 oR DM 2l
cTa USB PWR_EN 4 cTs cB12 -
L ceiL EN/EN# | 3 uUsB_oc# e 0.1u R0G03 opP 3
== 10uF/10V o1 ocH | = 33UF/6.3V D+ 6
.lu  NCT3520U Low Active = T C0603 R5 Shield Nt
TANT-A C0603 NCT3520U TANT-A USB_D+ o USB D 4 ield 7
D Shield (g
RO0603 Shield
GND 5 g
10K GND  Shield
= ROGO3 L USB MICRO-AB RECEP.

] 4-14 USB OTG il Host Hil%
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4.15 BPAKW

4-15 Fi7RNUC4A72 2% MCU IR 4845 T FEL G

RESET SSRESET EMAC_REFCLK; Rerclk EMAC RXDO 00
REGOUT
PHY_INT# SOPHY_INT# EMAC_RXERR _RXERR EMAC_TXDO 100 " S vee
EMAC_MDC EMAC_RXDV EMAC_TXD1 o
PPEMAC_MDC ROV -PO1 EMAC_MDC L3 I, recouT |2 REGOUT L6
“EMAC MDIO %6 |
EMAC WBIO 5 emac mpio EMACRIDL ssevac ryxot — EMAC_TXEN — A RS ———25 Moo AVDD33 (0605
TEWAC_TO1 5] D00 cB16 cB17
— 7| 701
Off-page Connector X—g1 ™02 AGND o2 0.1u c(‘)’é;‘;
C0603
EMAC DEN X7 D3 AGND
(-GND REF_CLK 7| TXEN = = REGOUT
GND —EWAC ROV 22 TX.CLK/REF_CLK = w7 o
R23 e EMAC_RXDO RX DV/CRS_DV 8 REGIN . A, t
REF_CLK 3 vee R24 EVAC_RXDL 20°| RXDO REGIN L0603
RO0603 w X—rrm 2@; €4 cB18 cB19 cms
1 o
RO603 C50M O T6 | RXO3 31 10uF/10V cosoug Co603 | 10uF/10V
R25 —COLRMIT T RX.CLKIC50M O MDI_RP ANTA NTA
EMAC_REFCLK 33 C50M_O = CRS 23| COLRMI MDI_RN = = — =i
—EWAC RXERR 24| CRSILEDMOD
RO603 Pl 26 | RXER 33 MDI_TN REGOUT
I MDI_TN 37—\ 9
cis —px L
20, vee DO_PHYADO 9 27
P xi ] 51K TPAYADL 10| LEDO/PHYADO TEST_ON [75 e 62K 1% CB20
1 2 a 171 LEDI/PHYAD1 RTSET
EMAC_MDIO 2 AD2 0.1u
o603 TED3 PHYAD3 13| LED2/PHYAD2 ISOL 70X R0603 C0603
X1 CRS TED4 PHYAD4 T LED3/PHYAD3 RPTR [35—X = =
25MHzZ PHY_TNT#, LED4/PHYAD4 SPD [Fgg—X
= DPLX 37X 3 y
501: XTAL3-L aPeRA vee " AN_ENA [a—X Removed if U2 is IP101GA.
x2 © PHY_INTZ DvDD33 APS 77X RESET
1 —————INTR RESET N Pag———— =
0603 cB21 1 MI_SNIB j 10/100 Mbps Fast Ethernet PHY
DGND
DGND = vce
0.1
Icogoz DGND - R27 (]
LEDO_PHYADO 51K
Removed if U2 is IP101GA. = IP101GA ROG03.
ETHERNET PaaLoFP
upx Green RO603
LEDO0805
49.91% | REGOUT LED1_PHYAD1 [N\ LED_DUPX#
Ros03 | PR RP2
Green 8PAR-5.1K
Transformer LED1_PHYAD1 1 2
us
R30 MDI_ TP 1 16 1M LED4_PHYADA
49.9 1% D+ T LED2_PHYAD2 A LED_10M#
2 15 CON3 o TP 8P4RA
R0603 cr cr J-45L Yellow
o RP3
MDI TN 3 14 ™ 5 8P4R-510
TD- ™ TH X 2 LED_DUPX# 1 2
71 RX+ @ 100M TED_TOM#
NC LED3_PHYAD3 [N LED_100M# TED_100M#
MDIRP 6| . e AL ) gg o TP
A ne E Red 8PARA
s
7 10 NC a - H . =
o | QESOUT ot er e Power-on Settings & LED diplay
49.9 1% MDI_RN 8 9 l B
RD- RX-
R0603
cB23
0.1u TS6121C R3 R3S
Co603
R36 = R0603 R0603 c18
49.9 1% 0.001u/3KV. itle
R0603 c20 CAPT150 NuMaker-PFM-NUC472
0.001u/3KV [Bize Document Number ev
CAPT150 A4 Ethernet 1.0
Date:_Monday, August 01, 2016 Bheet 5 of 12

4-15 DIRI S 4 HEL i
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4.16 RS-485

4-16 AT;RNUCA72 &% MCU ] RS-485 [0 L i AL #s .

RS485_RXD
g'ﬁ—g RS485_TXD
1 RS485 NRTS
uTi vee RS485 1
SP485E o RS485_A3 RS485 A3
RS485_RXD 1 8 RS485_B3 1
RS485 nRTS, 7Y RO vee RS485 B3 2
RE B [5 RS485_A3 c24 RU1 HEADER 2X1 (male) 90 degrees

RS485_TXD | DE A 0.1u NC
—————¥ DI GND 0603 R0603 JP3
SO-8 RS485_A3
RS485_B3 RS B3 o ;

2X1 HEADER(male)

RS-485

4-16 RS-485 Hi XAl

4.17 CAN

4-17 Fi7RNUCA72 %1 MCU [f] CAN 322 [ HL B Fli% 452 9%

CAN_TX
PAL 2 CAN_RX
PA O D,
PA 2 g%
PA_3 ),
N c1
R38
10K c2 CAN1
CANL
R0603 CANH o %
VCC ui10
o CAN_TX [ 8 HEADER 2X1 (male) 90 degrees
GND 2D Rs 77 CANH
———————73{GND CANH |5 CANL
CAN RX 4| VCC  CANL ™5 P2
cB28 - R Vvref [—X R39 CANL s
0.1u SN65HVD230 NC CANH g5
C0603 SO-8 R0603
= 2X1 HEADER(male)

4-17 CAN HEEEAIE 28
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4.18 24-bit AR LG R

4-18 Fi;RNUCAT72 %1 MCU £ T-NAUS822L. 135 44w fif it . FH FEL % .

vee,
vee, e
° L4
I A, AvoD HP_ROUTO
! cB1l lero L0608 gy | ‘c, Rz
vee e % | | T 10K E-C Right channel
R VS Tou Tiossa o Tax RoG03
? 5 u ~
2 1 200K ” c Jcos0s ] Tany, cosea] Jcoss nvavss une out ens | ) F-b Left channel
" Tx R so 1 L0603
FOE T 1/co80 » Rs Ellcliella
v e $ oo
AET D Sre les voe Ago Agoo R0603
bhes—on— \ \ | ’
PHONE-PIK-631 _|cs c6 ~
lca o
cBla=— T a7u HP_LoUT
. ~ o |47 co603 cos03 o|le]le
. u | Cosos
- 0603
" o T »
Sk |
—%sn ez veg,
veg,  ayoo
re [ |
sek == z20p *
fkowa—rcnsm i
i}: L R10 cmo
2 Ros03 10uEsav
sa 8 o &
88 ¢ 8 9 24 (e _ROUTO
w o Blaw g8 f § U !
22K AUXL @ 0 2 | HP_LOUTO
AA He_LouT =i | s
R0
u - EH » R12 100uF/6.3V
Coeo3 +——R2 ouT3 X ROB03 R13
wer ber)
c10 MICLNO RO603
B = ey g
= 1 [Ty mewe 2
w [T O 0] outs X %
Microphone Ris 0603 I MICRP ROUT2 23 SPLO+ 1 ADA
e £is 7 comn Lourz [2—
odt oA
AN MCBIAS ]
o ki wio o g vee,
251 dew 1000 22k g ¥5 ¢
pe7 Smrmer Ro603 e Jcu s b2 3
S i i o NAUREZE o <] o
S <~ T Tam o S
[ & 1 DO C0603 | C0603 R17 R18
= 4Tk < ATk
12c0_scL
T2C0SOR
1200 scL
PAJS( T2C0_SDA_
Pca TINE_OUT ENZ
PH 2 & of
g|
oo
GND <& = ST RICK [Title
vee e NuMaker-PFM-NUC472
ADAVSS 2o T Document Namber m
ADAVSS(E
s 125 AUDIO CODEC 1.0
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4.19 SRAM

4-19 Fi7RNUC472 %% MCU [I4M2 SRAM HLi% .

Al EBI_ADO___ SRAM_ADO
Al EBL_A SRANV_AI
EBL_A EBI_AD SRAM_AD
PB_2 EBI_AD5 T EBL_AD SRAM_AD
PB_3 EBI_AD6 EBI_AD SRAM_AD
EBI_AD7 EBI_AD5____SRAM_ADS
EBL_A EBI_AD6____SRAM_AD6 uz
AD EBI_ADY SRAM_ADY vee SRAM_AO 1 44 SRAM_A17 vee
AD10 SRAM_AL 7] A0 AL7 73 SRAM_A16 o
AD1L SRAM_A2 3 AL Al6 777 SRAM_A15
AD12 CB26 TSRAM A3___4 A2 ALS [T SRAM_RD# CB27
AD13 0.1u SRAM A4 5] A3 OE ™20 SRAM_WRH# 0.1u
AD14 0603 EBI CS0 6 1A4 UB ™35 SRAM_WRL# 0603
AD15 SRAM ADO___ 7 CE LB 738 SRAM_AD15
A6 EBI_AD8 SRAM_AD = SRAM AD1___ 8 | /00 11015 737 SRAM_AD14 —
QEBLALT T EBI_AD9 ___SRAM_A T SRAM_ADz 9 | /01 1/014 I"35—SRAM_AD13
K_EBIAT8 EBI_ADI0 __SRAM_ADI0 —SRAM_AD3 10| /02 |/O13 ™35 SRAM_ADI2
EBI_A SRAM_AD11 o i A 1012 37— GNp
EBL_AD SRAM_AD12 vee GND 17| Vee VSS 33
EBI_AD SRAM_AD13 SRAM AD4__13 | VSS VCC 737 SRAM ADIT © V€€
T EBI_ADIZ__SRAM_AD14 SRAM_AD5 14 | /04 11011 731 SRAM_AD10
., _EBI_WR# —EBI_ADI5___SRAM_ADI15 SRAM_AD6__15 | /05 11010 730 SRAM_AD9
PE_6 <¢—FBI RD# - SRAM_AD7__16 | /06 1109 79 SRAM_ADS
PE_7 <C—FRTALE — SRAM_WR#Z 17 | LO7 1108 78 SRAM_A18
PE_8 EBI WRH# SRAM A5 18 | WE Al18 77 SRAM Al14
PE_9 EBI_WRL# SRAM A6 19 AS Al4 (e SRAM_A13
PE_1 EBI_CS0 T SRAM_A7__ 20 A6 A13 75— SRAV ATZ
PEIC— —— — T SRAM_AS __ 2T A7 A12 27— SRANLAIL
GND EBI_A16 SRAM_A16 SRAM_A9 22 ] A8 All SRAM_AL0
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4.20 MPUG6500
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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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