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1 Overview

The NuEdu-SDK-NUC240, which consists of NuEdu-EVB-NUC240 and NuEdu-
BasicO1, is a development tool for Cortex®-MO based on Nuvoton NUC240 series
micro controller. The NUuEdu-SDK-NUC240 purposes to provide user a useful and
powerful learning material for how to develop and verify the application program.
Furthermore, user can change or add another module to develop specific function.
Figure 1-1 shows the NuEdu-SDK-NUC240.

Fugure 1-1 NuEdu-SDK-NUC240

The NuEdu-EVB-NUC240 includes two parts, the left portion NuEdu-EVB-NUC240
and the right portion Nu-Link-Me.

The NuEdu-EVB-NUC?240 uses the NUC240VE3AE as the target microcontroller with
embedded Cortex®-MO core runs up to 72 MHz with 128 Kbytes embedded flash
memories and 16 Kbytes embedded SRAM. It is also equipped with plenty of
peripheral devices, such as Timers, Watchdog Timers, RTC, PDMA, UART, SPI, 12C,
I2S, PWM Timer, GPIO, LIN, CAN, PS/2, 12-bit ADC, analog comparator, Low
Voltage Reset Controller and Brown-out Detector.

The NuEdu-EVB-NUC240 is similar to other development boards, by which user can
develop and verify applications to emulate the real behavior.

The Nu-Link-Me is a Debug Adaptor based on SWD (Serial Wire Debug) interface,
user can connect your PC's USB port to your target system (via right side USB port)
and allows you to program and debug embedded programs on the target hardware.
The NuEdu-EVB-NUC?240 also support user to use Arduino Kit for expansion. Figure
1-2 shows the NuEdu-SDK-NUC240.

May. 26, 2014 4 of 33 Rev. 1.00



NuEdu-SDK-NUC240 User Manual

NUVOTON

mguouaoooop@u G
Juooooogoaooymd

LSRR S S

Figure 1-2 NuEdu-EVB-NUC240

NuEdu-Basic0O1lis included with many components like 7-segment display, buttons,
LEDs...etc. Figure 1-3 shows the NuEdu Ba5|c01 -

bbb\.lt:}.'

S I=l=]
&1,

1-3 NuEdu-Basic01
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We also provide Nu-Bridge tool for user to connect serial communication interfaces
from NuEdu-Basic01 to PC. Figure 1-5 shows the Nu-Bridge.

Figure 1-4 Nu-Bridge

This user manual provides information about hardware features of NuEdu-SDK-
NUC240 and users how to start using NUEdu-SDK-NUC?240.
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2 NuEdu SDK Board Introduction
Figure 2-1 introduces the NuEdu-EVB-NUC240 main components.

USB LQFP-100 pin
Header Header  Header Device Extended Connector

NU3 NU2 NU1
] 5V
DC Powel

Nu-Link-Me

[ R 2 9 e 1

if

OO0 0000000
O 000000 0O0C
OCOO0O0CO0CO00

% w— =TT  : — Reset
Header Header  Header Header LQFP-100 pin
NU8 NU4 NU5 NU6 Extended Connector

Figure 2-1 NuEdu-EVB-NUC240 Introduction
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Figure 2-2 NuEdu-Basic01 Introduction
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Figure 2-2 NuEdu-BasicO1 Introduction
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2.1 Block Diagram

Figure 2-3 shows specific function pins of the NuEdu-EVB- NUC240. First pin of each
header is marked red rectangle.
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Figure 2-3 Specific function pins of the NuEdu-EVB-NUC240
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Figure 2-4 shows specific function pins of the NuEdu-BasicOl. First pin of each
header is marked red rectangle.
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2.2 Board Interpretation

The NuEdu-EVB-NUC240 also supports Arduino development kits. User can replace
NuEdu development kits (EX: NuEdu-Basic01) to Arduino development kits. It marks
the function of every pin on the NuEdu-EVB-NUC240 front side, shown as Figure 2-5
yellow frame. It also marks the pin numbers which correspond to Arduino software,
shown as Figure 2-5 blue frame. User can choose suitable development Kkits
according to this information.

Figure 2-5 Marks on the NuUEdu-EVB-NUC240 front side

2.3 System Configuration
2.3.1 Power Settings

® J2: NuEdu-EVB-NUC240 USB port
® CONL1: NuEdu-EVB-NUC240 VIN power input
® J1: Nu-Link-Me USB port

Model J1 USB Port J2 USB Port CON1 VIN MCU Voltage
Model 1 | Connectto PC X X DC 3.3V
Model 2 | X Connectto PC | X DC 5V
Model 3 | X X DC 5V Input DC 5V
X: Unused.

2.3.2 Debug Connectors

® JP4: Connector in target board (NUEdu-EVB-NUC240) for connecting with
Nuvoton ICE adaptor (Nu-Link-Me)

® |ICEJP8: Connector in ICE adaptor (Nu-Link-Me) for connecting with a target
board (e.g. NUEdu-EVB-NUC240)

2.3.3 USB Connectors

@ J2: Mini USB Connector in NUEdu-EVB-NUC472 for application use.

May. 26, 2014 11 of 33 Rev. 1.00
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® J1: Mini USB Connector in Nu-Link-Me connected to a PC USB port.
2.3.4 Extended Connectors

® JP7,JP8, JP9,JP10: Show all chip pins in NUEdu-EVB-NUC240.
2.3.5 Button

® SW1: Reset button in NUEdu-EVB-NUC240
2.3.6 Power Connectors

® \VCC1: VCC connector in NuEdu-EVB-NUC240
® GND1: GND connector in NuEdu-EVB-NUC240

May. 26, 2014 12 of 33 Rev. 1.00
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2.4 PCB Placement
NuEdu-EVB-NUC?240 :
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L X N F g Lo Ly 12 M
see $3 Sidsg L o]
"ee XXX XX (XXX 10T "“"'"E“

w W 2 E L E E = v .“II weo|il Ve
*ee
see soe e [ 2]
s wjee .t........\%;»”‘b. .]!4.@4
tebiee sretsestaes U“““"k %7 Gesemn

_uol CS
& & S| @ u em E§§§ ‘
sssriies - (w9, @:EE:i
e e dlee
me| (]
&8 0rde e u]
® o O(e e < limimn o .
e orte e o9 e el= =3 ||
se e .wiee oo lee E' —
& % % w_nle e | e lee g' I ]
oo e cle e ! Ausdumy — = H: IPRITR- 1)
88 e el” ﬁ |:| i g
ses niee” NuEdu-EVB ZEP ieL_ved @
sesriios’ FEGEINGCIIERS BENISERRINOIRRS ﬂ ol El |
* 0o e T L N R N N I X X Y S E XN
L X ] .I?S_“u". .“ # A m WA AR RR a - nmamer o ow8 === . P_LLOY pgy
see ool m|l......-|ms|l-......||l--... v GHD
WO FEEEEEEE EF 57 3

*he R fln‘l'-l "l'lgggggg EE E
soe BEE353 5 4 B Z

NuEdu-BasicO1 :

s

1331

uMT_TE

LI

NuEdu-Bus&Ol V&O

oooolmsﬁoo.omr.oo.too.ol

UAAT_pe

May. 26, 2014

13 of 33 Rev. 1.00



NuEdu-SDK-NUC240 User Manual

NUVYOTONMN
»e»e.;;-..eeemeseleleeee,,—e—e eee———m

3 Starting to Use NuEdu-SDK-NUC240

3.1 System Requirements

B Windows XP, Windows 7 OS

B Keil RVMDK (version 4.50 or above) or IAR EWARM (version 6.5 or above)
development environment

B NuEduEvaluation Board

3.2 Hardware Setup
1. UseNuEdu-BasicOl
Plug NuEdu-Basic01 into NuEdu-EVB-NUC240, and connect from the right side
USB port to your PC, shown as Figure 3-1.
2. NuEdu-EVB-NUC240
Connect NUEdu-EVB-NUC240 - from the right side USB port to your PC, shown as
Figure 3-2.

Figure 3-1 Use NuEdu-Basic01 Figure 3-2 NuEdu-EVB-NUC240

3.3 Starting to Use NuEdu-SDK-NUC240 on the Keil pVision® IDE

B Install Keil pVision® IDE Software
Please connect to the Keil company website to download the Keil pVision® IDE
and install RVMDK -

B Install Nuvoton Nu-Link Driver

B Please connect to Nuvoton NuMicro® website (http://www.nuvoton.com/NuMicro)
to download the “Nu-Link Driver for Keil RVMDK” file from “Device Driver and
Software Library”. After the Nu-Link driver is downloaded, please unzip the file

May. 26, 2014 14 of 33 Rev. 1.00
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and execute the “Nu-Link_Keil_Driver.exe” to install the driver.
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3.4 Starting to Use NuUEdu-SDK-NUC240 on the IAR Embedded
Workbench

B Install IAR Embedded Workbench Software
Please connect to the IAR company website to download the IAR Embedded
Workbench and install the EWARM.

B [nstall Nuvoton Nu-Link Driver

B Please connect to Nuvoton NuMicro™ website
(http://www.nuvoton.com/NuMicro) to download the “Nu-Link Driver for IAR
EWARM?” file from “Device Driver and Software Library”. After the Nu-Link driver
is downloaded, please wunzip the file and execute the “Nu-
Link_Driver_for_IAR_EWARM.exe” to install the driver.

3.5 Nu-Bridge Setup

B Install USB Device Driver

1. Double click the WinUSB4NuVCOM.exe to install the driver.

2. Click the “Next” button shown on the Setup Wizard window.

3. Two warnings will be shown during installation. Please select “Install this
driver software anyway” to install the driver.

4. After driver installation is complete, Windows operating system should be
able to detect the Nu-Bridge dongle, and load the corresponding USB
configuration automatically. Users can confirm if the driver is installed
correctly by checking USB Tool through “Control Panel->Devices and
Printers”. If the Nu-Bridge Virtual Com Port and WinUSB Driver (Nu-Bridge
BULK) are shown, the driver is installed successfully.

B Update Firmware

1. Short pin 2 and pin 7 of the Nu-Bridge dongle and then plug the dongle to an
USB port on a computer. The Nu-Bridge dongle will be identified as a
removable storage device with 64 KB capacity.

2. Select and copy firmware to the device for firmware update.

B [nstall Dual Virtual Com Port Driver

1. Plug Nu-Bridge dongle to an USB port on a computer.

2. Stop Windows from getting the driver automatically.

3. Open “Control Panel->Devices and Printers”, and there will be exclamation

marks shown on two USB Virtual COM devices.

Update the drivers manually for the two Virtual COM Port devices.

Select the directory where the driver file is stored.

A Windows security warning message will appear after you select the driver
file. Please select “Install this driver software anyway” to proceed with
installation.

7. Virtual COM Port installation is complete.

8. Please follow Step 4 ~ 7 to install the driver for another Virtual Com Port.

RO NS
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3.6 Downloading NuEdu-SDK-NUC240 BSP

Please connect to Nuvoton NuMicro® website (http://www.nuvoton.com/NuMicro) to
download the “NUC230_240Series CMSIS BSP_EN_V3.00.001” file from “Device
Driver and Software Library”.
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4 Pin Description

NuEdu-EVB-NUC240 NuEdu-EVB-NUC240
Header - NuEdu- Header . NuEdu-Basic01
Correspond to | Function Basic01 Correspond to |Function
Arduino Pin Arduino Pin
NU1.1 NC NC NU5.1 UART_RXO PB.O NUCOM1_RX
NU1.2 VDD VDD VDD NU5.2 UART_TXO PB.1 NUCOM1_TX
NU1.3 MCU_RESET MCU_RESET | MCU_RESET NU5.3 PWMO PA.12 LED_R
N NU1.4 3vCC 3vCC 3vCC N NU5.4 PWM1 PA.13 LED_G
E_J NU1.5 5VCC 5VCC 5VCC l5J NU5.5 PWM2 PA.14 LED_B
NU1.6 VSS VSS VSS NU5.6 PWM3 PA.15 PWM Cap
NU1.7 VSS VSS VSS NU5.7 PWM4 PB.11 PWM_DAC
NU1.8 VIN VIN NU5.8 PWM5 PE.5 BUZZER
NU2.1 ADCO PA.O ADC_MEASURE NU6.1 PWM6 PE.O PWM_OUT
NU2.2 ADC1 PA.1 ADC_IN NU6.2 PWM7 PE.1 CIR_Cap
NU2.3 ADC2 PA.2 7-Segment_A NU6.3 PC.4 7-Segment_G
N NU2.4 ADC3 PA.3 7-Segment_B NU6.4 PB.9 7-Segment_H
léj NU2.5 ADC4 PA.4 7-Segment_C B NU6.5 PC.5 7-Segment_CTRL1
NU2.6 ADC5 PA.5 7-Segment_D 6 NU6.6 PE.6 7-Segment_CTRL2
NU2.7 ADC6 PA.6 7-Segment_E NU6.7 VSS VSS VSS
NU2.8 ADC7 PA.7 7-Segment_F NU6.8 VREF VREF VREF
NU3.1 PC.15 Button_3 NU6.9 12C1_DAT PA.10 EEPROM
NU3.2 PC.14 Button_4 NU6.10 12C1_SCL PA.11 EEPROM
NU3.3 PE.15 LED_6 NU7.1 SPI2_MISO PD.2 SPI FLASH
N | Nu3.4 PE.14 LED_7 NU7.3 SPI2_CLK PD.1 SPI FLASH
L3J NU3.5 PD.4 PWM_DAC nu7s | mcu_reser  [MOUFESE ey reser
NU3.6 PD.5 LED_8 B NU7.7 SPI2_SS PD.O SPI FLASH
NU3.7 CANO_RX PD.6 7 NU7.2 VCC VDD VCC
NU3.8 CANO_TX PD.7 NU7.4 SPI2_MOSI PD.3 SPI FLASH
NU4.1 12C0_SCL PA.9 12C_SCL NU7.6 VSS VSS VSS
NU4.2 12C0_SDA PA.8 12C_SDA NU7.8 GPIO PC.13 BUTTON_1
NU4.3 UART_RX1 PB.4 LED_1
N1 Nus.4 UART_TX1 PB.5 LED_2
'Zl NU4.5 UART_RX2 PD.14 LED_3
NU4.6 UART_TX2 PD.15 LED_ 4
NU4.7 PE.7 LED_5
NU4.8 PE.8 Button_2
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NuEdu-EVB-NUC240 NUEdU- NuEdu-EVB-NUC240 .
Header ["Correspond to | Function BasicO1 Header  "Correspond to |Function| NUEdu-BasicOl
NuEdu Pin NuEdu Pin

NUS.1 PD.8 NUS.2 CLKO PB.8 CLKO

NUS.3 PD.9 NU8.4 12S_MCLK PA.15

NU8.5 PD.10 NU8.6 12S_LRCK PC.0

NU8.7 PD.11 NUS.8 12S_BCLK PC.1

NU8.9 PD.12 NU8.10 12S_DI PC.2

NUS.11 PD.13 NU8.12 12S_DO PC.3

NU8.13 PC.12 NU8.14 TMO_CAP PB.3 TMO_CAP

NU8.15 NU8.16 TM1_ouT PB.10 TM1_OUT
N[ Nus.17 NI nus.18 ACMP_N PC.7 ACMP_N
g NU8.19 g NU8.20 ACMP_P PC.6 ACMP_P

NUS.21 NU8.22 ACMP_O PB.2 ACMP_O

NU8.23 NU8.24 SPI1_SS PC.8 SPI_SS

NU8.25 | UARTL CTS PB.7 NU8.26 SPI1_CLK PC.9 SPI_CLK

NU8.27 | UARTL RTS PB.6 NU8.28 | SPIL_MISOO PC.10 SPI_MISO0

NU8.29 SMBAL PF.2 NU8.30 | SPIL_MOSIO PC.11 SPI_MOSIO

NU8.31 SMBSUS PF.3 NU8.32 GPIO PE.2

NU8.33 INTO PB.14 |Interrupt_Button NU8.34 GPIO PE.3

NU8.35 INT1 PB.15 NU8.36 GPIO PE.4
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5 NuEdu-EVB-NUC240 Schematics

5.1 NUC240 MCU
This figure shows the Pin assignment of NUC240

PA_[0:15]
O P [0:15]
PB_[0:15]
O (PB [0:15]
PC_[0:15
O hC [0:15)
DAVDD L1 RN (73—
< folaflo = KPD_[0:15]
° ogos Ve sl | | BEFERRERCECE EC I
i
10UF/10V == COEEEERICILILICIEK K- & K PE_[0:15]
TANT-A L2 e 0]
Y wlvlolulalo|alo b =l ololslselats ke -
ot T 1 EREEEEEEEEEEIEEEE R EEEEEE R vee vee
- o S——Ci0
2[5 b CerREFTCEDAT
Ul NUC240 LQFP100 Mootk $8—_TCECIK
T ONHCNNAXENNI @O NN O AN TeEner RESET
<<<<<9903 2 d oo T USBD+
§83ddz>500gggs88vpooaaana USBD+ ; U=ED-
IANSS wyiddassadaiss USBD- ),
00000 PR R <
60009 =233z:=0d3288ss P[1:100]
short] LI2<< ==z2000327F
3338 52302022 620 20
ogggs ESEel0BS333 DX32l
i 76 76 <2228 <J0I¥ Zaaoa 0 P X321 T
O FAS P77 7| ADC5/PA 5/ADBISCIRST EE3ES QREQg vauan TMU/SPISS11/PB.9 Fa9 Pe10  MO_DO PE0
L3 PA_7 P78 78 | ADCE/PA.6/AD7/SCICLK 22325 QQ0n= TM2/SPISSOL/PB.10 5 ~T MORXO BT
VREF P70 79| ADC7/PA.TIADG/SCIDATISPISS2E S O & 2204 11 P47 i DVBUS
VECO—rYY Y 000 oS8e T1l 5 —
L0603 o P80 80 kol coos g P: Pl
DAVDD PD_0_P8l 81 2223 PE.6 —
P51 P82 52| SPICS20/PD.0 § 12SLRCLI 0 FAT—PC
3 53| SPICLK2/PD.1 @ 12SBCLK/SPICLKO/PC. 1 <
RS 84| SPIMISO20/PD.2 12SDI/SPIMISO00/PC .2 547 PC
5 55| SPIMOSI20/PD 3 12SDO/SPIMOSI00/PC.3 <
PD5 Poe 56| SPIMISO21/PD.4 SPIMISO01/PC.4 2 <
~7 87 57| SPIMOSI21/PD 5 SPIMOSIOL/PC.5 7 75
] 85| CPNO/PC.7/ADS/SC1CD TX2/PD.15 P38 PO 14
=589 59| CPPO/PC.6/AD4/SCOCD RX2/PD.14 3 =
5CI14P90 50 | AD3/CPN1/PC.15 CANTXO/PD.7 3
P15 oL 91| AD2/CPP1/PC.14 CANRX0/PD.6 PP
F 7 52| TOEXINTL/PB.15 TEXNWRH/SC2CD/CTSO/PB.3 2y
FF 1T P55 55| XT_OUT/PF.0 T2EXINWRL/RTSO/PB.2 P3P
RESET Poa o4 | XTIN/PF.1 TX0/PB.1 3
I P g5 |/RESET RX0/PB.O P31 USEDT
Fos e | VSS USB_D+ -
vce © BE )qs gg 9 E] USE D jgg SBD:
BE3 95 58| PS2DATIPF 2 <g VDD33 |55 55— DVEUS
i P9 oo | PS2CLKIPF.3 g VBUS [53——F5—pg 70 DVBUS
s PE 8 _Pi00__100 | PVSS 23 PE.7 56 P26__PE S
CLKO/TMO/PB.8/STADC < 248 PE.8 c1
i) Q8 344949
] S8 922 on u
EEELEL ;
& iR232gacas  gg co603
a ZE2esaR888, dna
o 223339050500 g
< SdoocexndaldarES
0sn26,0-0990qR329290a8a09,
OO BESRRO22223500000
X
HHEzR200eEeRbE5555252298¢2
N
oo lol kvl fs ko
NN
FRREEEERREEREREERERERRERRR
Ff ) s el e < foloh
SEEEL | FRFEFEFFFFFEE NUC240 LQFP100
cT1 -ovee
Ola 1uF/10V
vee R1 22 TANT-A
AN alal
0
RO0603 =

May. 26, 2014 20 of 33 Rev. 1.00



NuEdu-SDK-NUC240 User Manual
NUVYOTON

_

5.2 Nu-Link-Me
Nu-Link-Me is a USB-to-SWD bridge for ICP (In Circuit Programming) or debugging.
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ce oo csnTneNaNOD veess
EEEET GND
E283H IOB00RROEEE (SR > B
Sa>>upJeasssIcsg
S cXCA5382%068
£ STREEZEE 209
g 25505 <%
1 <
%—7{ INTOPB14 % 48
%—7 cPo1/PB13 @ PA4/ADCA |77
%7 cPoO/PB12 PA3/ADC3 |75,
X5 xa2l PA2/ADC2 |75, veess
%5 X320 PAI/ADCI |27~ o
X—71 12C1SCL/PALL PAO/ADCO 73X, _1
%—g 12C1SDA/PALD AVSS [7; TCE_CIK
X—g 12C0SCLIPA9 NUC12SRE3AN ICE_CK ["2T—TCE DAT
ICELED XT0] 12COSDA/PAS ICE_DAT 727 RRSET2Q RTCK2 @ RTDAS
TCPLED TT | RXUPB4 PAL2IPWMO 735X > 100K 100K 100K
vce3s  TRED 12| TXU/PBS PAL3/PWM1 735X 0603k S 0603R S 0603R
9 —GREEN 13| RTSU/PB6 PA14/PWM2 37X
———————17{ CTS1/PBT PALS/PWM3 [ 35X 1icE RST
51 LDO PCB/SS10 TCECIK
T6-{ VDD PCY/SPCLK1 |37 — TICE BAT
iceCTL vss PC10/SDI10 NAN PV =
RN
1uF/10V 0. r “ PC11/SDO10 RTDAS v
TANT-A C0603 = o =g RTDA4
802 EE 0603R 33
= coPB0208 2247 0603R
o RRELo0ed 2283
08 2rEo00se 580
88, +BB8800000E
S5asafddacacadan
~ of J(
= B
R t C t o
ese ilrcuil UseveUs o 1o veow
iceC8 DO_DIRL [ e
uF iceCB4| A VCOM En
C0603 —=0.1uF VCOM_En 3
Co603
= . NC
- MO_RXD =
| Dy
DA —
10uF/10V
TANT-A
LED vege SWD Interf
. f— i ncerrace
ICELED > RRI|d1 e 2 iceR15
RED —a .
¢ ) KPT-2012(RED) :; Short : Support 3.3v to target chip VCgEB VCG33A) vgess
Kp-2012 Open: target chip has its power source (1.8v ~ 3.6v) ceUs
IcP 8P4R-330 8 iceCB1
ICPLED ; RK || 8PARA TICE DAT. X‘fc*‘ Vc‘é‘i TICEDAT 0.1uF
;Ki 3 [ C0603
(vezzow) T8 X—7 A2 B2 ['5—X p| pir2
KPT-2012(Y ELLOW) GND DR [ =
SN74LVC2TASDCUR
IDLE = SSOP-8
RED 2 RK|d4:
RED
(RED) proo1amen) veeasn)
P-2012 Q veess VCC33(A)
e ° VCC33(A)
usy iceR15 jceUa Q
GREEN 3 R 0603R feelee veen vece
CREEN TICE_CLK TICECLK iceCB2
( ) KPT-2012(GREEN) TICEDAT ¥ 1 2 g % TICE RST___3 | AL BL[® TICERST 0.1uF
KP-2012 TICEDAT 2> ICECIK 93 4 X 7| A2 B2 5 DO DIRL C0603
TICECLK  >—fepRer 9 5 6 P—X w0 mo GND DIR
S—TCERST o — =
TICERST 3, 7 8p MORD—S9e-0 SN74LVC2T45DCUR =
9 10 p———<KMORXO = Ssops
Crystal 2
HEADER 5PX2
iceR12 iceC6
12M 0
10 A, |
33 o 20F
RO0603 iceX3 o603
s POWER & USB
XTAL3-1
us USBVBUS UsBVBUS
12M 1 RT9164A:3.3V e Q
iceR14
33 1
UsB_D- O603R ICE_DN
A
= . USE D\ ICE DI
S icel4a AVDD  [CGR16 X—
iceD4 9 33
0603R mini USB 5pin
_Lcra  roso3 = USB_MINI_B iceL6
T~10uF/10V L0603
TANT-A icel5 C
iceD3 o o
SS24A svec 3vee
RBOGOL.
JPRI(1_2_short )
EADER 3
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5.3 Interface Connector
This figure shows the I/O port and function of NU1~8 connector.

NU1 oA NU4 Off-page Connector
vee *X—=0| NC 2o BA Ol 12c0_scL
SEeET 0| vbD BB 4 Ol 12C0_SDA PA [0:15]
0| MCU_RESET] PEE O| UART_RXL —[—I_«PA_[O 15]
3VCC ol a UART1 B o UART T
e 3vCe Boa i PB _[0:15]
—SVe€ 54 udd I 5o ie Ol UART RX2 <PB_[0:15]
GND 20| vss = Ol UART_TX2 pPC [0:15]
—J:OV,N 50| vss — PEE 80| UART_RX3 P« PC_[0:15]
— 8N O UART_TX3 PD_[0:15] K 015
PD_[0:
header 2.54 1X8 £} (IF i) header 2.54 1X86} (i) PE [0:15] -0
—J—]—<‘ < PE_[0:15]
PA NU5. -
PA Pe —eElRI
5 3 Ol UART_RX0 <PF_[0:3]
A UARTO B
a AT g UART_TX0
L3 ~ PWMO vee
ol i 20| Pwiit USSP — 1= a—
RS ATe of Pwi2 TICERST 2>—3ycc ——
- _— 5 Ol PWM3 3vee 5VCC
! -— r O pwa SVCC ———CcNp ———
] 0| PWM5 GND p>————mer——
header 2.54 1X8t} (£ i) VREF)——— 0
header 2.54 1X8f (i) VNS ——N
NU3
pC 15 NU6.
PC 14 2| AD8 PE 0
== O| AD9 3 0| PWMB
E 15 o) PHM E L ~
PE 14 AD10 PC 4 PWM7
FD 4 g AD11 B 12 PWM8
55 = o0 DACO C ! o PWM9
= 29| DAC1 = PWM10
o 5o 59| CANO_RX O PWM11
0| CANO_TX g Vss
—a—°| VREF
header 2.54 1X8 f (i —_PAI0 ¢
e PA-TT 70°| 12C1_SDA
12C1_SCL
header 2.54 1X10 f (iFé) z n te rfa ce
. L Connect
5D+ 0| SPI0_MISO VCCPI—pp 3
RESET Ol SPIO_CLK  SPIO_MOSI Pg GND
J— 550 O RESET GND Pg BC 13
——— 9| sPI0_SS GPIO P~
header 2.54 2X4 /:(IE i)
NU8
o P
33 ;0 SDIO_DO CLKO Pg Ji ?5 S
5 0| SDIO_D1 128_MCLK P B5C
=5 O| SDIO_D2 12S_LRCK P oG
5D Ol spI0_D3 12S_BCL P PC
55 Ol spI0_CMD 125 DI P15 5C spr
SDIO BC 0| SDIO_CLK 125 DO P13 e =
== Ol SDIO_CDn TMO_CAP P PB 10 TIMER EXT
0—20| sco_PWR T™ML_OUT P 5C —
B—159| SCo_RST ACMP_N P30 5
B—579| sCo_CLK ACMP_P P55 B ACMP
B—539 SCo_DAT ACMP_O P57 PG —
B 7 5559 sco_cb SPI1_SS Pog PC
UART B 579 UART1_CTS SPI1_CLK PS¢ 5c o
e == 50| UART1_RTS SPI1_MISO0 P55 PC 11 spT
SE £10| SMBAL SPI1_MOSI0 P35 PE >
e PE 330| SMBSUS gg:g ba4 PE 3
INTO E
e — 350] N1 cpio P e LGE10
header 2.54 18X2 f} (iFf )

5.4 Crystal
This figure shows two external crystal circuits for NUEdu-SDK- NUC240.

c7 cé
20p 4.7p
| . D12MO I I N DX320 Off-page Connector
C0603 C0603 x2
X3 D12MO

CJiommz [Js27e8K PF—Z% DI2MI
o ' cs ] § PF 3 DX320
o XTAL3-1 $8,  [rracsammap X320'% 5501

. X321,
) I D12MI | I DXx32| GND, Chip

C0603 _L_ cosos

12 MHz Crystal 32.768 KHz Crystal
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5.5 Reset
Push SW1 button to reset system.
V8C
Off-page Connector
R5
10K GND
SW1 R0603 GND -
PUSH BUTTON TICERST :;E
> o_SwW RESET
Cc10
__|_10uFr1ov
“T~TANT-A

5.6 ICE Interface
This is the ICE interface between NUC240 and Nu-Link-Me.

vee
Off-page Connector
1B4 VCC33(A)
x—9 P
*—0 é 421 % :SEE’C,I TICEDAT >>—:gEgﬁI
Mo DX 5 6P RESET TICECLK 2, RESET
MO_RXD °: 7 8 TICERST ), o)
9 0P MO_TXD > MO _RXD
NC J__ EAEDRXD R GND
57 LED
This figure shows a power LED and an IO LED that can be controlled by PF.5.
VCC
vge Q
Off-page Connector
J { PR1
I0_LED1 > R6 P LEDl < 500 . PF_5
GREEN { SR%%% 1 R0603 PE5 D -
PF 5 2 '\KKI KP-2012 I|I 2 K\Kl KP-2012 GND Y
58 USB

This figure shows USB interface.
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DVBUS usB5v
(] NCDZ T Off-page Connector
8 K usBD+ B>——o380r
RBOGOL v ?—38\5/3;]\?
5 2__mini USB 5pin usesv  p————
R0603 i VCC  SHIELD ?
USEDT BP—3| DM SHIELD [§
71 DP SHIELD [g
R8 h NC SHIELD
33 GND
R0603
USB_MINI_B
= USB For tester
5.9 Power Supply
This figure shows power configuration of NuEdu-SDK-NUC240.
V8C ;-/(“(‘1 vgc
:g 2 Off-page Connector
header 2.54mm 1X2 male o6 \éﬁ% g: \C/;(’i(é
GND1 1 2 3+USBSV UsBSY
=4 ] — — usesy S Vet —
= header 2.54mm 1X2 male 3 and 4 short VIN >
Power Power
Connection Selection
CON1
DC-CON
D3
Z 1 Ns7 e VIN
% 1 H.z o
2 RBO60L l
CT3 CB4
10uF/10V —— 0.1u
POWERJACK\3P TANT—A C0603
Power Supply (2.5V ~ 5V )

5.10 MCU External Connector
This figure shows external connector of NUEdu-SDK-NUC240.
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IP7 JP8
— —
P1 1 2 P2 P33 1 2 P34
P3 3 4 P4 P35 3 4 P36
P5 5 6 P6 P37 5 ] P38
P7 7 8 P8 P39 7 g P40 Off-page Connector
P9 9 10 P10 P41 9 10 P42
P11 1T 12 P12 P43 11 12 P44
P13 13 14 P14 P45 13 14 P46
P15 15 16 P16 P47 15 16 P43 P[1:128
Pl7 17 T8 P18 Pag 17 8 P50 —B e prri12e)
Pl 19 20 P20 P5l 19 NP
P21 2T 22 P22 P53 71 22 P54
P23 73 7% P24 P55 73 77 P56
P25 75 26 P26 P57 75 76 P58
P27 27 78 P28 P59 27 78 P60
P29 79 30 P30 P61 79 30 P62
PaL 31 32 P32 P63 31 32 P64
—T —T
HEADER 16PX2 HEADER 16PX2
P9 JP10
— —
P65 1 2 P66 P97 1 2 P98
P67 3 4 P68 P99 3 4 P100
P69 5 [ P70 P101 5 [} P102
P71 7 8 P72 P103 7 8 P104
P73 9 10 P74 P105 9 10 P106
P75 1T 127 P76 P107 1T 12 P108
P77 13 14 P78 P109 13 14 P110
P79 15 16 P80 P111 15 16 P112
P81 17 18 P82 P113 17 18 P114
P83 19 20 P84 P115 19 20 P116
P85 21 22 P86 P117 21 22 P118
P37 23 pL P88 PI0 73 2 P20
P89 25 26 P90 P121 25 26 P122
P91 27 28 P92 P123 27 28 P124
P93 29 30 P94 P125 29 30 P126
P95 31 32 P96 P127 31 32 P128
—T —T
HEADER 16PX2 HEADER 16PX2
MCU External Connection
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6 NuEdu-Basic01l Schematics

6.1 Interface Connection

This figure shows the function block of NU1~8 Connector. NUCOM1, SPI1 and
I2C1lare the connection interfaces of Nu-Bridge.

NUE
= 79 Puins
U 2
1 NU1 P i 32 PWM7
vce X—39 NC U6 4 79 PwM8
RESET VDD 3 59 PWM9 Off-page Connector
=VCC MCU_RESET ] 52 PWML0
Svee 59 3vcC GN 7. PWML1 NU2 [1:8
— 9 svce REF 89 Vss _[—I_<<NU2_[1:8]
oD vss NUG o VREF NU3 [1:8
VIN _'Ijsg VSS 01 | T NUs 10109 12C1_SDA _[—I—<<Nu3,[1:8]
—_— 9 vIN ————————0 12Cc1_SCL NU4 [1:8] U (18
header 2.54 1X8 4 ({ii#F) header 2.54 1X10 /+ (%) [1:8]
NU5. NUs [18 .
U U 1 <KNU5_[1:8]
U U 2| UART_RXO NU6 [1:10
U UARTO Y 39 UART O —[—]—«Nus,[l-lo]
G52 054 79 PWMO NU7 [1:8 .
U U 59 PWML —[—I—«Nulu 8]
U U 50| PWM2 NUB [1:36
- 3 79 PWM3 = KU [1:36]
U2.8 U5 8 8| Pwm4
ADC PM ol PWMS5
header 2.54 1X8%: (i) header 2.54 1X81+ (i) TCERST
NL: NU4 gxgg
U 1 U 1
T 9| AD8 Toco T 79 12c0_SCL GND
] 32 AD9 e ] 32 12C0_SDA VREF,
03 79 AD10 T 79 UART RX1
— U 59 ADLL UBRTZ | v 52 UART_TXL
T 59 DACO T 59 UART_RX2
— o 79| DA UBRTZ | v 73 UART X2
VKR 89 CANO_RX v 89 UART_RX3
an 0| CANO_TX — 9| UART TX3
header 2.54 1X8 74 (ifi%) header 2.54 1X8+ (fii#)
NU
uz 1 1 L2 vee
073 33 SPI0_MISO vee p NOT T
RESET 59 SPIO_CLK SPIo_MOSI P GND
P10 07 7 79 RESET GND Pg NU7 8 U8 24
9 sPI0_SS GPIO P U8 26 1
header 2.54 2X4 5 (1 5) Us_28 §
U8_30
NU GND 4
e 39 spio_oo cko P 2 >
U8 3 3 _| z U8 4
et 59| SDIO_D1 125_NCLK P U 90 degrees (blue)
U5 79 sbio_b2 12S_LRCK Pg ]
39| SDIO_D3 12S_BCL P10
U ) U8_10
it 11| SDIO_CMD 125 DI P12 Us 12 sp1
. U813 137 SDIO CLK 125 DO P17 U8 17 e
= U8 15 15| SDIO_CDn TMO_CAP g UB_16 TIMER EXT
U517 179 sCo_PWR TML_OUT P18 U518 —
9
% Scocix ‘Ao P P2 Tz
U8 21 T )_ | V]
SMART Ues3 739 SCo_DAT ACMP O P71 ] —
capn | £ o
U825 2 sco_co SPI1_SS P75 U556
T8 27 279 UARTL_CTS SPIL_CLK P7g U828
v mm— o g o ) e sr
U8 31 3T ! U8 32 HEADER 1x3 7 (i) 90 degrees (red
e U8 33 337 SMBSUS GPIO P33 Ui () grees (red)
U8 35 35 36 U8 36
o INTL GPIO L GRIo
header 2.54 18X2 male (tail )

6.2 SPI Flash
User can read or write flash memory by SPI function.
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vee vee
Off-page Connector
R1 R2  vcC
o
4.7K us 4.7K < SPI SS
W25X16VSSIG NU7_T, SPI_SI
SPI_SS 1 8 NU7_1 SPI_50
SIS 71 CS# vee 7 NU7_ 4 SPraCK
— 31 DO HOLD# [& SPI SCK NU7_3 VCC
71 WP# CLK [5 P so vCC g D)
| GND DI GND
Soic-8p
2
6.3 1°C EEPROM
. 2 .
User can read or write EEPROM memory by I°C function.
vee
o
L
EEPROM Off-page Connector
ADDRESS: 0H R3 R4
2.2K
L U9 T2C-FEEPRO . 2.2K NU6_10 :gg,gg;
7| A0 vee 77 NU6_9 VeE
3| AL WP X 12C_scL vee GND
7| A2 SCL [ 12C SDA GND
GND SDA
L 24.C64

6.4 ADC and comparator
User can adjust the variable resistor to output voltage for ADC function.
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vce
o
vcc
o
Off-page Connector
’> RI1
> 100 NUZ 1S élgi:ANMEASURE
R0603 f NU8—18->->—COMP
RI2 NU8_20),
COMN R6 vee S \éﬁ%
I L ™ fe gD S—©6ND
{ RI3 R0603 RESISTOR VAR
Ve
> :FLQ%%os compP ADC_MEASURE

2 S s
i/g

ADC and Comparator

6.5 PWM and DAC to ADC
User can simulate DAC by PWM function.

DAC
JP1
o P ,3 short -
DAC to ADC g % Off-page Connector
—93 RINT2
PWM_DAC DAC_to_ADC
RINTL A B NUZ_2 PWM _DAC
NU5_7 e
10K NU3_5 GND
R0603 GND
cT1 10K CT2
1UF/6.3V 1~ R0603 1uF/6.3V —~
TANT-A_L TANT-A_L
6.6 PWM Capture
RINT3
PWM OUT CAPTURE
Off-page Connector
0
ROG03 NUG_1 g E\;/AVPMﬂJORUETl
NU6_2 CAPTURE
RINT4 mgg g CLKOUT
CLKOUT A CAPTURE1 _
0
R0603
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6.7 Timer Capture

PWM OUT
RINT9
0 Off-page Connector
R0603 N TIMER INPUT
RINT6 ’,\\l‘ﬁg—llg TIMER EXT OUT
TIMER EXT OUT TIMER INPUT NUE 1 PWM OUT

0
R0603

Timer Capture

6.8 CIR TX and RX
User can get CIR signal by the transceiver and receiver.

IR1 |RM-6638TS45F4

[ ]

529
3568
A RB4 Off-page Connector
CAPTURE1 . 33 Yele
1 PWM_OUT
GND cT3 R0603 Hﬂg_é CAPTUREL
GND__ 1uF/6.3V vee vee
TANT-A s GND
RINT5 b1
PWM OUT ”// GND
IR333-F/HO/L10(HUH)
30
R0603

CIR TX and RX
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6.9 Buzzer
VCC
RB3 N
BUZZER v, ! Ih\{ oBL Off-page Connector
R0603 o
NUS g> BUZZER
BZ1 vee \éﬁ%
1 GND >
LF-MB09B05
Buzzer
6.10 Interrupt Button
VCC
Q
RINT7
10K INTL Off-page Connector
J R0603 PUSH BUTTON
INT O_D? SW \N/(L:Jg_s:,’g {/’\g—c
b S GND
Interrupt
6.11 RGB LED by PWM driver
User can use PWM function to drive RGB LED
RGBLED1A
vee, 8P4RA Off-page Connector

DN

1w 8P4R-500
: g N19 B_LED
4 2 N20 R_LED R_LED
g N2L G LED NU5_3 G LED
3 NU5_4
- NU5 5 5 LED
RGB LED - VCC

ICERP1 vee

[oe K2 B )
~Nolw-

RGB LED by PWM driver
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6.12 LED Array

LED1 LED2 LED3 LED4 LED5 LED6 LED7 LED8
NuEdu-BasicO1 | NU4 3 | NU4 4 | NU4 5 | NU4 6 | NU4 7 | NU3_3 | NU3 4 | NU3_ 6
vce
o
LED1 RP3
LEDL L RR 41 1 8P4R-300 ,
LEDl‘ : 3—2—-
LED2 ALY —7—'\;\\;&3—'
LED 8P4RA Off-page Connector
LED3 2 '\'\“ 1
LED vee NU4_33y———E5——
LED4 2 '\'\K 1 e “837151 3 LEDS
= LED4
NU4_62 LED5
LEDS RP4 NU4_720——TFpg
LEDS > KRR |41 1 8PAR-300 5 NU3_32 LEDY
i ] AT —
! W
LED6 o KRR |41 EE—— A VA VCC >>W
N—‘ GND Jp—————————
LED 8P4RA
LED7 2 '\'\l‘ 1
LED
LED8 2 '\'\K 1
LED Array

6.13 7-Segments Display
Seg_ A | Seg B | Seg_C | Seg D | Seg_ E | Seg_F | Seg_G | Seg H Control 2 Control 1
NuEdu-BasicO1l | NU2_3 | NU2_4 | NU2_5 | NU2_6 | NU2_7 | NU2_8 | NU6_3 | NU6_4 NU6_5 NU6_6
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S1 S2

KW1-401ASB KW1-401ASB
3 A2 1 s1 3 A1 st
RP1
8P4R-300 Off-page Connector
1. AR | 13 1. AR | 13
” 5 s2 ” B s2 s1 1 BPARA SEGA
52 3 L SEGB N seda
AAc| 10 s3 AR | 10 s3 S3 RN SEGC NU2_3), SEGE
| 1953 =5 54 LA SEGD NU2_4; SEGC
S5 LN SEGE NU275% SEGD
An | g A |8 S6 3 4 SEGE NU2_6)>———==g¢
Z7p1 8 sS4 Apl8 s4 57 IAAASRS SEGG Nuz_7>>—§§é%
S8 7 8 SEGH NU2_ 8> ——=r 5
Are| 7 ss A | 7 ss RP2 Nugﬁ»—: SEGH
8P4R-300 NU6_4) /_CONTRQL:
8P4RA mﬁg—gg; 7 CONTRQL.
2 2 _6———vcd_
Ae S6 ARe S6 vee 58 Ve
AP | 11 s7 AAc |11 s7
’/‘/‘DCTQ S8 ’/‘/‘DCTg S8
Q2
o~

K| £0%0 ARER_500 R0603 7_CONTROL2

Q1 vcc

o~
RI 18050 ,\3&/\ 500 R0603 7_CONTROL1

!

vee 7-Segment

6.14 Buttons

SW1 SW2 Sw3 SW4
NuEdu-BasicOl | NU7 8 |NU4 8 |NU3 1 | NU3 2

vce
N o
RP6
8P4R-10K
8P4RA
M~ SW1
BLACK
[ R
B1 5o Sw
Off-page Connector
sw2 =
GREEN NU7_8 > E%
—l SV NU4_8 B3
B2 5 o NU3_1 :54

NU3 2 pp———vee——

vce
GND »L

.|||_

SW3
GREEN
B3 —Tl  SW

.|||_

Sw4
GREEN

BUTTON

.|||_
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7 Revision History

Revision | Date Description
1.00 May. 26, 2014 | Initially issued.

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 datasheetf belong to their respective owners.
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