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- NuMaker-PFM-M453 V
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Documentation» Code Questions Forum | Log In/Signup Compiler

» Nuvoton NuMaker-PFM-NUC472

Nuvoton NuMaker-PFM-NUC472

n Internet of Things (1oT) application focused platform specially
upports ARM mbed OS 5.0 as well as Arduino interface, and is ideal
development for prototype development designs with sensors

https://developer.mbed.org/platforms/Nuvoton-NUC472
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- ARM® Cortex®-M4F with DSP and FPU, &x = 84MHz.

- Flash 51588 512 Kbytes, AN Ex5FRE 5012 S 64 Kbytes

- ADC, CAN, GPIOQ, LIN, I°C, I’S, PWM, RTC, SPI, Timer, UART.
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- 1 Mbytes 9“&‘%?55\ IZIE hu\ﬁﬂ ; ...............................................
- MiCFOSD f*g , @ - /indio Codec
) . I: 20 TF.-GCON IIIIIII I R 25 52200008 S\ o=pNE BYUTisddidn
RS232, RS485 F1 CAN transceivers. (- _-j?%_r o=
- Ethernet RJ-45 B 0 mrﬂ
_____ y 2 S | + ] ] SD Card | ) § : ___,
- USB Host / Device / OTG B

Mz EH'J N

- Audio Codec (NAU8822LYG). &Koo &, B =M A,
- iE x2, 82 RGB LED
- Arduino 1HE & Z58
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- ARM?® Cortex®-M4F with DSP and FPU, 5 =S 72MHz.

y Al ==

- Flash sC 1288 256 Kbytes, N Ex5# A5 15 B2 32 Kbytes
- ADC, DAC, CAN, GPIO, I%C, IS, PWM, RTC, SPI, Timer, UART.
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EZ] mbed Compiler /mbed-os... % Muvoton MuMaker-PFM-N... % |§ Dashboard | mbed x| +
€ Oa https://developer mbed.org/ compiler/#nav:/mhbed-os-exarr c Q s

wBa U 3 & O

mbed

/mbed-os-example-blinky/main.cpp
?:1 Mew w Import

%) Compile ~ | % Commit v (¢ Revision |« ik @ . | Ll Help

] Save A
Program Workspace . B main.pp (X

= |&F| My Programs ginclude "mhed.h"
=l mbed-os-e7 olinky

Muvoton MuMaker-PFEM .

D img DigitalCut ledl (LED1):

B ma'

D F 4 S/ main{) runs in its own thread in the 035

= S/ (note the calls to Thread::wait below for delays)
H ol

int main() |
while (true) |
ledl = !'ledl:;
Thread: :wait (500) :|
1
}

output for program: mbed-os-example-blinky [[] werbose Errors: 0 | W gs: 200 Infos: 1

https://developer.mbed.org/compiler :: v e e E

T B SZ 1E B #1HY mbed hRZS » 32 mbed RYIERSIE ~ BRE)

*E_t EéﬁBEﬁIﬁ

le "spi_base” was dedared but never referenced "SP1_T *spi_base

spi_api.c extras/mbed-os.lib/fhal ftar
| Build Details

W

*
~ Output | Find Results Motifications

W
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E%ﬂ [Ijﬁdlilllllllllllllillll' iillllllllllil

usb 1-2: new high-speed USB device number 2 using nuc970-ehci
nuc970-audio nuc970-audio: nau8822-hifi <-> nuc970-audio-i2s mapping ok
TCP: cubic registered
NET: Registered protocol family 17
ALSA device list:
#0: nuc970_11IS
Freeing unused kernel memory: 14308K (c0443000 - c123c000)
mmcO: new SDHC card at address 0001
mmcblkO®: mmc©:0001 SD 7.44 GiB
mmcblkO: pl
FAT-fs (mmcblk@pl): Volume was not properly unmounted. Some data may be corrupt. Pleas
e run fsck.
[Mount VFAT]: /dev/mmcblkOpl --> /mnt/mmcblkOpl
>>> Prepare Python -->
>>> Lanuch Python autorun -->
[18434 refs]
>>> DONE -->

Py
90N
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1 HR8E u1 4 oy 1210100 CPI RGB LED cp
1 (Ctrl + C) = EEEf/RERy - 6 PIADE 25 12000

2 1R AR AREDP - R.2>100 CPI 4215  9600~11900
B (Ctrl + V) ] =6 REKK - 4k=VE 72009500

3 %R #3 =18 | 4800~7100
W ZE (Caibration) : 1% M& - ERENSE - BEFIREST =ALE | 24004700
Ax - ol e ANG) 100~2300
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USB Type-C iTHiBE &RE

USB2.0 USB3.0
4 pins 3 pins
USB2.0 FS USB2.0 HS USB3.0
12Mbps 480Mbps 5Gbps

TJiE
Rz

Type-C

24 pins

USB3.1

10Gbps

High Speed Data Path USB 2.0 High Speed Data Path

(TX for USB’ or for DP Alt Mode) Interface (RX for USB, or TX for DP Alt MOde)
Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All A12
GND | TX1+ | TX1- | V;,s | CC1 D+ D- |SBU1l | V;,s | RX2- | RX2+ | GND
GND | RX1+ | RX1- | Vg, | SBU2 | D- D+ | CC2 | V,,s | TX2- | TX2+ | GND
B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 B1

Cable Cable Secondary Plug Configuration Detection

* One becomes Vconn, cable power

Ground Bus Power Bus

e CCis used for USB-PD communication
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Audio mode Digital/Analog Analog
Mic 2= Multiple 1
Channel ] Multiple 2
SESAVE: L1 Yes No
17 BS B4 P e Yes No
WAL= $ 4= Yes No
& oo A
P2k s Easy and good performance (5 GSM B LAt pCBIE 5 50 8 2 %)

EMI Easy and good performance o 22 N 5
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e USBEE & Y7 5 N 7H BB ¥X (Crystal-less, HIRC48 MHz)
« Y 5818 O] 72 TV 5% 5T BY U
e 15768 bytes N ZEUSB#E 17

 USB DAC is future trend to substitute for the audio jack

(NUC123 - 96 kHz/16 bit, NUC121 — 96 kHz/24 bit)
* Volume, Previous/Next control, Call Function

T

Audio DAC
NAUS8S8L25
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EIJ _t ﬁﬁﬁ}c i) NUVOTON
U e = B V72117

e All THD+N and SNR measurements are made with a Pre 20K LPF and AUX-0025.
Other test are made with a Pre 20K LPF.
* Computer volume and Windows Media PIayer volume set to max.

Power output @1kHz,volume at max.

Power output Play 1khz OdB sinewave file with WMP 320hm 29.74mW(0.976V)
THD+N Max output 0.976V 1 KHz 32o0hm % -78dB)
20 Hz -0.005
200 Hz -0.005
Balanced Input of 1KHZ, 600 Hz -0.003
Frequency 29.74 mW output 32ohm dB
Response 5 kHz 0.073
as 0dB reference.
10 KHz 0.085
20 KHz -0.262
Output Noise With a 20KHz Filter and no A-Weighting 32ohm uv 3.65uV(-108.8dB)
i io fi A-Weighted -111.2
s/N Ratio With Audio filtert g 396hm 4B
@29.74mw output Un-Weighted -108.5

Voltage Gain Play 1khz OdB sinewave file with WMP 32ohm dB 2.25
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3 B A i b2 IN /E\ NnNUvVOoTON
%78 USB Audio 23755

A
MECtE | i 3 SERE
2B fAC ¢ Hi-Resolution USB & X & 1B 2B R aT |DH75+

: MCU NUC505/NAUSSL25
© 192Khz/24-bit USB W&

=5 Nisg 3= 14é ° MCU NUC123/NAU88L25 « MCU : NUC121 / NAUS88L25 » MCU + Audio
H [3)38 FE - [EH : - [EH : 96Khz/24-bit Type CE 14 - [EH : Type-C
. 48Khz/16 bit Type CE 14
- USB B
Docking Speaker Lightning E %
= a0 1 » MCU : NUC123 / NPCA110P » MCU : Nano102/NAU88L25
T - &R : - R : LightningB 1% (F 55 IN8E)

* Docking Speaker
- Lightning B (A& @56 TJBE)
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3D EZRtEZA Rl AUVETon

Descartes 3DP CoreXY 3DP

[E88TK FHDescartes — #HEAAFE 2+ JIEXEH - YERA]ZEH = TEDescartes 3DPERE - SRAHZE D H D IRFES) -
A ES -  EHETS -EHAEZHI3DP ¢ XEHEAYER [ IS EE) 30 -

Delta 3DP 3D ENF 0753k
XEH ~ YER ANz BB 2EE) - SIENRE B R - MHE 3D Printermiiz LUBRIILVIEAVEE ( FDM ) £XAliA/=E
1E7Z ; IEwlHE LB ERE - - HERMAEEARK -
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FDM 3D ENRH%% 5 45 % R * A

(] ]
ML

6 {[&] 25 3£ 58 1% 61 PR {1L FH 3 5{EMOSFET

4783BADC

=: 28 =27

+ X « XS A E . HETE1INZA . HETE1INZAAR R 3 Device i =K
i X 5/ (1 e FE2 3 . TR ISR ARy SpIE e 4
ZEH YEli SR AIE SR o 1HEBA3NNEN4E A 3| [E ISPIEIETFTE &
e EA1 Yl S/ M B IIES7S NN E8 PR 32 E 48 ADC =B HI T =&
452 B A E SER il e
R ZEl E /MU S
e oeeamm mommmm g G ge=e
" ) WJ ] W“ ’H NUC442JI8AE
_ i e l"“j““' “‘;f*?m%""‘”‘”‘” okt ; * ARM Cortex-M4 Core MCU
kS —J\‘*@?_—:J_—?[w— 1-“’ . 512KB Flash, 64KB SRAM

* Upto 12 UART, USB OTG, SD Host, EBI, etc.

 LQFP144 Package with 114 GPIO (LQFP64/
100/128 Package with 45/77/101 GPIOs)

e NUC472 is P2P compatible with NUC442 but
add Ethernet interface

s aarCa8 || || B ” 0
,. I IR 7
\ | —
N
:
3 ¢
-1 58

-,muh.ummuuumumjmu_i .

il
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ian  (NVSP0O14 (3D Prml)
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'mozecééiw eneo
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'
E14E
31 |
s WUEE
ST o RS ¥ S
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i EEchRs FDM 3D ENkig 5 SiEHE AvSTon

X-AXxis Y-Axis Z-AXxis

ST e  Stepper ST e  Stepper v Stepper
| End Stop | Driver | End Stop | Driver [ End Stop ] Driver
/CADModelFile  ysppevice | [ 1iV )
i PC < : >
. USB OTG MOSFET C | F )
USB Flash Dri < e
= : SD Host ARM CO rtEX'M4 Driver 00t Fan
' - J
SD Card “ - > P N
' UART, |
: \ . MOSFET
~ win ) Ethernet o N U C44ZJ I8AE . Heated Printer Bed
i , | Driver
\ Network < > : \. J
S /| EBI/SPI '
\ 8M bit NOR Flash ] / N U c47 ZJ I 8A E . [ 12v ] Temperature
EBI+ADC
Touch TFT LCD : Sensor

MOSFET | | Stepper MOSFET Stepper
Driver Driver | Driver Driver

Temperature
Sensor
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57 FDM 3D ENZE#75 575 = RA AbvaTon

£ AR AA

 {HEFER : ¥XH DC12v 12.5A &E; —— e ———
o IZEHIERES : Repetier-Host V 1.6.2 = =R 0.4mm GIEE
 1JJREEE : Repetier Host EFE Y]] MR B L/>mm __
F EX B2 CuraEngine XYBHE I#5 = AU
ZEEUNBE 0.002mm
o R EEH : BERME =E 0 1~0.3mm
* USBEEE] : ZIZEE1E Nuvoton 3D lﬁﬂ:”ETr ®160*140mm3 Rk
Printer Solution\PC Software\usb R IE R RS G-Code
driver\NuvotonCDC.inf SIEMR PLA - ABS

A S%SZ IR o] A FZSDK 75 =M FAE 2 F5
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T}T{Hﬂ’%;g E\I—IFF j] l\\\%ﬁﬁnﬁgl\
e ZixAY5IENTEIV B UARTESUSBER A J H=g4uis8:
HEHYARM Cortex-M4 ar o
5‘@7{}’?’&5“ O] % 1EENNUSB ~ WIFIZE BOMWZI: (E== =gl = J,z.aE/|\=/|\
4« use - sDEEEAFIED B S=McuER Uss OTG ME=BER - BESE
o] BE#E 1t usB BV E R

FRIE RS 5 FE84MHz

5cE2FDM 3D RBFNMITFTER B oo o mme L

Ih = | AERIBSE
5l ED 2 75 22 5@7] kL cEet
Elnsimeags f A - ’E’E’%‘Bompjzz: T El iR ol fRIR(E R

= J3ZEMCUE X Ethernet SR\ ET
nJs<i&Descartes ° MCUSERXEBI+SPITTEIE £¢562) M USB - UART - SPI - I2C B R K ETT

CoreXY - Delta TFIEBER - ADCEEEE S W= 0h5F = AT o Al 22 UL AC -
= ¥ m3DEIRRE TFTEE I E o
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