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1 Overview

The NuEdu-SDK-NUC472, which consists of NuEdu-EVB-NUC472 and NuEdu-
Advance02, is a development tool for Cortex®-M4 based on Nuvoton NUC442/472
series micro controller. The NuEdu-SDK-NUC472 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.
shows the NUEdu-SDK-NUC472.

The NuEdu-EVB-NUC472 includes two parts, the left portion NUEdu-EVB-NUC472
and the right portion Nu-Link-Me.

The NuEdu-EVB-NUC472 uses the NUC472JIBAE as the target microcontroller with
embedded Cortex®-M4 core with DSP extensions and a Floating Point Unit runs up to
84 MHz with 512 Kbytes embedded flash memories and 64 Kbytes embedded SRAM.
It is also equipped with plenty of peripheral devices, such as Timers, Watchdog Timers,
RTC, PDMA, EBI, UART, Smart Card interface, SD HOST, SPI, 12C, I12S, PWM Timer,
GPIO, LIN, CAN, PS/2, 12-bit ADC, analog comparator, operational amplifier,
temperature sensor, Low Voltage Reset Controller and Brown-out Detector. The
NUC472JI8AE also provides Ethernet 10/100 MAC with MIl and RMII interface, USB
2.0 full-speed Device/Host/OTG, USB 2.0 HS device and security functions such as
tamper detection, symmetric cryptographic accelerator and secure Hash function
accelerator.

The NuEdu-EVB-NUCA472 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 NUuEdu-EVB-NUC472 also support user to use Arduino Kit for expansion.
Figure 1-1 shows the NUEdu-SDK-NUCA472.
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Figure 1-1 NuEdu-EVB-NUC472

We also provide Nu-Bridge tool for user to connect serial communication interfaces
from NuEdu-Advance02 to PC. Figure 1-2 shows the Nu-Bridge.

Figure 1-2 Nu-Bridge

This user manual provides information about hardware features of NuEdu-SDK-
NUC472 and users how to start using NUEdu-SDK-NUC472.
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2 NuEdu SDK Board Introduction

2.1 Block Diagram

Figure 2-1 shows specific function pins of the NUEdu-EVB- NUC472. First pin of each
header is marked red rectangle.
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Figure 2-1 Specific function pins of the NUEdu-EVB-NUC472
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Figure 2-2 shows specific function pins of the NuEdu-Advance02. First pin of each
header is marked red rectangle.
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Figure 2-2 Specific function pins of the NuEdu-Advance02
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2.2 Board Interpretation

The NuEdu-EVB-NUCA472 also supports Arduino development kits. User can replace
NuEdu development kits (EX: NuEdu-Advance02) to Arduino development Kits. It
marks the function of every pin on the NuEdu-EVB-NUC472 front side, shown as
Figure 2-3 yellow frame. It also marks the pin numbers which correspond to Arduino
software, shown as Figure 2-3 blue frame. User can choose suitable development kits
according to this information.
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Figure 2-3 Marks on the NUEdu-EVB-NUCA472 front side

2.3 System Configuration
2.3.1 Power Settings

® CONS3: 5V_IN connector in NUEdu-EVB-NUC472
® |CEJ1: USB port in Nu-Link-Me

Model JP8 JP9 ICEJ1 CON3 MCU USB OTG
USB Port VIN Voltage Voltage
Model | Short(1,3) | Short(1,3) | Connectto | X DC 3.3V DC 5V
1 PC
Model | Short(2,4) | Short(2,4) | X DC 5V DC 3.3V DC 5V
2 Input
X: Unused.

2.3.2 Debug Connectors

® JP5: Connector in target board (NuEdu-EVB-NUC472) for connecting with
Nuvoton ICE adaptor (Nu-Link-Me)

® [CEJP2: Connector in ICE adaptor (Nu-Link-Me) for connecting with a target
board (e.g. NUEdu-EVB-NUC472)

2.3.3 USB Connectors
® CONZ2: Micro USB Connector in NUEdu-EVB-NUCA472 for application use
7 of 30
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® [CEJ1: Mini USB Connector in Nu-Link-Me connected to a PC USB port.
2.3.4 Ethernet Connectors

® CONL1: Ethernet Connector in NUEdu-EVB-NUC472 for application use
2.3.5 Extended Connectors

® JP1, JP2, JP3, and JP4: Show all chip pins in NUEdu-EVB-NUC472.
2.3.6 Button

® SW1: Reset button in NUEdu-EVB-NUC472
2.3.7 Power Connectors

® \VCC: VCC connector in NUEdu-EVB-NUCA472
® GND: GND connector in NUEdu-EVB-NUC472
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3 Starting to Use NUEdu-SDK-NUC472

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. Use NuEdu-Advance02
Plug NuEdu-Advance02 into NuEdu-EVB-NUC472, and connect from the right
side USB port to your PC.

2. NuEdu-EVB-NUC472
Connect NuEdu-EVB-NUC472 > from the right side USB port to your PC.

3.3 Starting to Use NUEdu-SDK-NUC472 on the Keil pVision® IDE

B [nstall Keil yVision® IDE Software
Please connect to the Keil company website (http://www.keil.com) to download the
Keil yVision® IDE and install RVMDK -

B Install Nuvoton Nu-Link Driver
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 and
execute the “Nu-Link_Keil Driver.exe” to install the driver.

May. 28, 2014 9 of 30 Rev. 1.00
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3.4 Starting to Use NUEdu-SDK-NUC472 on the IAR Embedded
Workbench

B Install IAR Embedded Workbench Software
Please connect to the IAR company website (http://www.iar.com) to download the
IAR Embedded Workbench and install the EWARM.

B [nstall Nuvoton Nu-Link Driver
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 unzip 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 Install 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.

SEONS

May. 28, 2014 10 of 30 Rev. 1.00


http://www.iar.com/
http://www.nuvoton.com/NuMicro

NuEdu-SDK-NUC472 User Manual

NUVOTON
L mm——————————

3.6 Downloading NuEdu-SDK-NUC472 BSP

Please connect to Nuvoton NuMicro™ website (http://www.nuvoton.com/NuMicro) to
download the “NUC400 Series CMSIS BSP_EN_V3.00.000” file from “Device Driver
and Software Library”.
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4 Pin Description

NuEdu-EVB-NUC472 NuEdu-EVB-NUC472
Header - NuEdu- Header : NuEdu-
Correspond to | Function Advance02 Correspond to |Function Advance02
Arduino Pin Arduino Pin
NU1.1 NC NC NU5.1 UART_RXO0 PG.1 NUCOM1_RX
NU1.2 VDD VDD VDD NU5.2 UART_TXO PG.2 NUCOM1_TX
NU1.3 | MCU_RESET |MCU_RESET| MCU_RESET NU5.3 PWMO PF.9
N | nuL4 3avee 3avce 3avce NI Nus.4 PWML PF.10
L1J NU1.5 5VCC 5VCC 5VCC L5J NU5.5 PWM2 PC.10
NU1.6 VSS VSS VSS NU5.6 PWM3 PC.11
NU1.7 VSS VSS VSS NUS5.7 PWM4 PA.12
NU1.8 VIN VIN NU5.8 PWMS5 PA.11 BUTTON_O
NU2.1 ADCO PE.1 CANO_CON1 NU6.1 PWM6 PA.10 | wAu8822_LINE_OUT
NU2.2 ADC1 PE.2 CANO_CON2 NU6.2 PWM7 PA9 | WAU8822_PLUG_IN
NU2.3 ADC2 PE.3 LCM_DC NU6.3 PWMS8 PA.8 BUTTON_1
NT nu2.4 ADC3 PE.4 NU6.4 PWM9 PA.7 BUTTON_2
g NU2.5 ADC4 PE.5 B NU6.5 PWM10 PA.13 BUTTON_3
NU2.6 ADC5 PE.6 6| Nus.s PWM11 PA.14 BUTTON_4
NU2.7 ADC6 PE.8 LCM_RESET NU6.7 VSS VSS
NU2.8 ADC7 PE.9 LCM_LED NU6.8 VREF VREF
NU3.1 ADCS8 PE.10 SD_PWR NU6.9 12C1_DAT PD.12
NU3.2 ADC9 PE.11 SD_CD NU6.10 I2C1_SCL PD.10
NU3.3 ADC10 PE.12 NU7.1 SPI0_MISO PD.15 LCM_SPI_MISO
N | NU3.4 ADC11 PE.13 NU7.3 SPI0_CLK PD.14 LCM_SPI_CLK
L3J NU3.5 PG.8 nu7s | mcu_Reser  [MOU-RES
NU3.6 PG.9 B NU7.7 SPI0_SS PD.13 LCM_SPI_SS
NU3.7 CANO_RX PA.O CANO_RXD 7 NU7.2 VCC VDD VCC
NU3.8 CANO_TX PA.1 CANO_TXD NU7.4 SPI0_MOSI PF.0 LCM_SPI_MOSI
NU4.1 12C0_SCL PD.8 WAU8822 NU7.6 VSS VSS VSS
NU4.2 12C0_SDA PD.9 WAU8822 NU7.8 GPIO PF.15
NU4.3 UART_RX1 PF.14 RS485_RXD1
N1 Nu4.4 UART_TX1 PF.13 RS485_TXD1
:l NU4.5 UART_RX2 PD.4
NU4.6 UART_TX2 PD.5
NU4.7 UART_RX3 PH.0 SD_SPI_SS
NU4.8 UART_TX3 PH.1 WAU8B822
May. 28, 2014 12 of 30 Rev. 1.00
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NuEdu-EVB-NUC472 NuEdu-EVB-NUC472
Header - NuEdu- Header . NuEdu-
Correspond to | Function Advance02 Correspond to |Function Advance02
NuEdu Pin NuEdu Pin
NU8.1 SDIO_DO PF.5 SDIO_DO NU8.2 CLKO PC.5
NUS.3 SDIO_D1 PF.4 SDIO_D1 NUS.4 12S_MCLK PA.2 12S_MCLK
NU8.5 SDIO_D2 PF.3 SDIO_D2 NUS.6 12S_LRCK PA.6 12S_LRCLK
NU8.7 SDIO_D3 PF.2 SDIO_D3 NUS.8 12S_BCLK PA5 12S_BCLK
NU8.9 | SDIO_CMD PF.7 SDIO_CMD NUS8.10 125_DI PA.4 125_DI
NU8.11| SDIO_CLK PF.8 SDIO_CLK NUS8.12 125_DO PA3 125_DO
NU8.13| SDIO_CDn PF.6 SDIO_CDn NUS.14 TMO_CAP PC.14
NU8.15 |  SCo_PWR PG.4 NUS.16 TM1_OUT PD.11
Nlnus.17| sco RsT PG.3 NI nus.i8 ACMP_N PE.15
g NU8.19 |  SCO_CLK PG.6 g NUS8.20 ACMP_P PE.14
NU8.21|  SCO_DAT PG.5 NUS8.22 ACMP_O PD.3
NUS.23 SCo_CD PG.7 NU8.24 SPI1_SS PB.2 SPI_Flash_SS
NU8.25 | UARTL_CTS PF.12 NUS8.26 SPIL_CLK PB.3 SPI_Flash_CLK
NU8.27 | UARTL RTS PF.11 RS485 nRTS1 NU8.28 | SPIL_MISOO PB.4 | SPI_Flash_MISO00
NU8.29 PB.8 NU8.30 | SPIL_MOSIO PB.5 | SPI_Flash_MOSI00
NU8.31 PB.9 NUS8.32 GPIO PB.12 |SPI_Flash MISO01
NUS.33 INTO PE.O NUS.34 GPIO PB.13 | SPI_Flash_MOSIOL
NUS.35 INTL PG.0 NUS8.36 GPIO PH.2
NU9.1 avee 3avce NU9.2 3avee 3vce
NU9.3 | CAP_HSYNC PD.6 NU9.4 | CAP_VSYNC PD.5
NU9.5 12C2_SDA PB.7 NU9.6 12C2_SCL PB.6
NU9.7 CAP_D1 PD.2 NU9.8 CAP_DO PD.3
N1 nug.9 CAP_D3 PD.0 NI nug.10 CAP_D2 PD.1
g NU9.11 CAP_D5 PC.14 g NU9.12 CAP_D4 PC.15
NU9.13 CAP_D7 PC.12 NU9.14 CAP_D6 PC.13
NU9.15 CAP_PD PA.15 NU9.16 CAP_RST PE.7
NU9.17 VSs VSs NU9.18 VSS VSs
NU9.19 | CAP_SCLK PD.4 NU9.20 | CAP_PCLK PD.7

UART_RX2 and CAP_SCLK use the same pin (PD.4).
UART_TX2 and CAP_VSYNC use the same pin (PD.5).
ACMP_O and CAP_DO use the same pin (PD.3).
TMO_EXT and CAP_D5 use the same pin (PC.14).
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5 NuEdu-EVB-NUC472 Schematics

5.1 NUC472 MCU
This figure shows the Pin assignment of NUC472.
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PE.6/ADCO_E/ACMPO_PO/SPI0_MISOD/SDO_CMD/EBI_nWR
PE.TIADCO_TIACMPO_N/SPI0 MOSIOISDO_CLIVEBL_RD

PE.13/ADC1_5/ACMP2_PL/EB|_nCS2

PD.7/SC5_DAT/UART3_CTS/SDO_CLKICAP_PIXCLK/EBI_ALL

PD.3/SC5_CLK/I2C3_SDA/ACMP2_O/SD0_CDN/CAP_DO/EBI_A7/JTAG_TDO

ADAYSS
VREF
VREF 0-——(0 5T

PG.1L/ICE_DATIITAG_TMS

et

12C3_SCLISD1_DOICAP DVEBI_AG

/ADC1_0/ADCO_B/ACMP1_N/TM1/SDO_DI/EBI_ALE
PESIADCL UIADCO SIACMPL_POISDO_ DIIESI WK

PE 10/ADCI_2/ADCO_10/ACMP1_P1/SPI0_MISO1/SDO_D1/EBI_nWRL

PE 11/ADC1_3/ADCO_LUACMPL_P2/SPI0_MOSIL/SDO_DO/ACKIP2_P3/EBI_nCSO

PG.O/UARTO_CTS/INT6

PG.L/UARTO_RXD

PG 2/UARTO_TXD

PC.12/SPI1_§S0/SC4_CD/SD1_CON/CAP_D7/EBI_AO/ETM_TRACE D3

D

PD.4/SC5_CD/UART3_RXD/ACMP1_OICAP_SCLK/EBI_AB/JTAG_TDI
PD.6/SC5_PWR/UART3_RTS/SDO_CMD/CAP_HSYNC/EBI_A10

PE.12/ADC1_4/ACMP1_PY/ACMP2_P2(EBI_nCS1

PF.14/0PAL_O/UART1_RXD
PG.10/ICE_CLK/ITAG_TCLK

VDD
PF.1S/UARTO_RTS

vss
PD.

NUCA72JI8AE LQFP144

1
T
T
%

XTLIN
XT1_0UT

c
1F/16Y
TAN

Off-page Connector s o s o0 Off-page Connector Off-page Connector

USB_ID USB_D+ Off-page Connector
USB PWR_EN uss o x11_out

USB_PWR_EN UsB_D. HLOUT___y5ym out on [0:15)
Uss oc# uss_ocs USB VBUS 3,55 vaus N ym ; o s 019 <ol
Ut — e r T‘EI_«PBJO 15)
X3 | B — R T
USB_HOST/DEVICE | MCU prer—
GENEES) KPE_[0:15]
Crystal Connector b o Ko
— e 1)
Off-page Connector Off-page Connector e —— T
B ]

PB_1(0TG_5V_EN) to control the NCT3520U powe switch
PB_0(OTG_5V_ST) to checkk the over current status

icevaT
Reser . B rerowx o EWAC D0 . TcEDAT Yy——ICERAL—
- N TicECLK y——CECLK vee ——
ory s EMAC R Cene  EW DDO . . vee 3 Gaas
cunc_woc Eunc_ oy . moeRsT Hy——HESEL— R —
_mDC ROV _Do1 5 MDD aee X S

c. c. e —— R em— i a—
cunc_wpio o BAC 01 woy | EWAC DN . . aes 3 oo
MO_RXD D)——————— IN X VBAT

oo YR " —

Ethernet s
ICE Interface

Connector
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5.2 Nu-Link-Me
Nu-Link-Me is a USB-to-SWD bridge for ICP (In Circuit Programming) or debugging.

ICE_USBVBUS
o
ICERL cen
ICE_vVCC 33 N40
© ICEUSB D ROSO3 cEbM VEC  SHIELD
TICEUSB DY [/~ __ICEDP_I10M 2R
ICER2 X—x5-1 NC SHIELD
33 GND
R0603 ‘mini USB 5pin
-1 = USB_MINI_B ICEL3
-l ICE_AVDD ¢ Lo6oa
S @ ¢
MCU and USB ot usveus  oeaes
3 L I
CEUL —eeow 1
BoopmcsnsLeranen TCEDP §
E4nhho5855808558 p—
S8>>up L8555 80
H €XEoFsEETese = HEADER 2.54 4X1 (NC)
5 258585 22
1 2
X—5 INTO/PB14 = 48
%—3 cPOUPBI3 @ PA4IADCA |—7—X.
X—71 CPO0/PB12 PA3/ADC3 [z5—X.
X— X321 PA2/ADC2 |z5—X. ICE_vee
X—g1 3 PAL/ADC1 [Fz7—X. -
X—71 12C1SCL/PALL PAO/ADCO [73—X. |
X—g1 12C1SDA/PALD AVSS 7 ICE_CIK
2% 12C0SCLIPAY NUC12SREAN ICE_CK [T —TCE AT ‘
famn ICE DAT 20— RRSETLZ RTCK1 ¢ RTDAL
ATV 100 $
PALAPWM2 R0603 R0603 R0603
PALSIPWM3
2 PCEISSI0
g PCOISPCLKL S
PC10/SDI10
ICECT1 ICECB1
1UF/16V 0.1u ~ PC11/SDO10
TANT-A C0603 = . E s
1 I, o832 5%
geBissss 222
w8 &Ek03858 £93
20 SANMMNTIO I LA
88,:858800000858
C9.5RERERERRYRER
sRRRRRR R ,_W—M“RL’D“’
[S= 8
v
§ HEADER 2.54 2X1 (NC)
. M0_RXD -
ICE_USBVBUS I o
ICEC3 TCEUSB_D+ ICER4Y NC
10F ——TcEUsE -
C0603
B 2|
icEce2

0.1u
C0603

CEVCCH, e
ICE_VCCS g, Ksvee
ICEVCE o icE vee

\CE_AVDD ICE_vee
o o
<«Keno ICELL
= A
\@-vee {CELSBVRLS SPICE_USBVBUS L0503
ICE_VCCS ICE_VCC  ICE _VCC33
N @ IcEL2
A~
L0603
IcECT2 =
10uF/10v e
TANT-A
ICEDL =
ICE_USBVBUS 5524A
- POWER
RESET CIRCUIT -
ICE_vee
ICE ICERPL Q
ICELED ; RK|d: IGE_vee
(RED)
Red
8P4R-330
ICPLED ; 8PARA
(YELLOW) Yol
ellow
1 2p—X
5o T - — S
TICECLK >—ficeRsT 95 6 p—X MO_TXD
TICERST 3 7 8 ORS00
r" 9 10 P—————<KMO_RXD
HEADER 2.54 5X2 (NC)
LED ICE CONNECT IF
Green
KP-2012
IcEC1
1M 0 I
1
20p
ICEXL 0603
12MHz 1P
XTAL3-1 20
ICEC2 3 TCE_RST.
1M1 1 4
1 S
20p HEADER 2,54 5X1 (NC) =
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5.3 Interface Connector
This figure shows the I/O port and function of NU1~8 connector.

12C1_SCL et
Off-page Connector
PA [0:15
O (PA [0:15]
PB_[0:15
. NS0 I,
PC_[0:15
O pC 0:15)
PD_[0:15 ¢
HEADER 2.54 8X1 female o (o1s <Po_[o:15]
e CPE [0:15]
PF 0 o
U2 ——KPFo
PE 1 PE_[2:15
- 59 apco R P [2:15)
E 39 ADC1 PG [0:15 L
PE 2 42 ADC2 —I—I—«PG,[O 15]
5| ADC3 W PH [0:2]
= sg ADC4 —I—I—< PH_[0:2]
3 79 ADC5
AnC E g9 ADC6 bl
9 ADC7
HEADER 2.54 8X1 female
uART G P el
E _ 7 H0 ART:
anc 3 UART_RX3 Pg 5 -
£ UART_TX2 P55 T —
3 UART RX2 P7 F 13
G UART_TXL P73 F14 ARTL
ot G UART_RXL
A 12C0_SDA PT co
can A 12C0_SCL
HEADER 2.54 8X1 female
HEADER 2.54 8X1 female
SPI
—
SlulEre vge
[a) 0] (a) [}
oo (o
L P8 2
PF pC b
~ — 79 spio_po CLKO PT x — —
NUT o e F 59 spI0_D1 12S_MCLK Pg A 2 1
BL5P|e F 79 spio_D2 125_LRCK Pg A PD 7 veeas vceas PD 6
42038 3 59 SDIO_D3 125_BCL P10 A 5 CAP_VSYNC CAP_HSYNC |5 U
gty 8 112 SDIO_CMD 125_DI P17 A bos 5 12C_SCL 12C_SDA |7 >
57 % spro 5 139 SDIO_CLK 125_DO P17 17 10| CAP_DO CAP D1 |5 5
I b— 2 159 Sblo_cbn TMO_CAP PTg T bover c15 12| CAP_D2 CAP_D3 [T 17
o |2 179 sco_POR TM1_OUT P1g e [ C 13 17| CAP_D4 CAP_D5 13 T2
2 |z 5 159 SCO_RST ACMP_N P7py PE 14 PEY 16| CAP_D6 CAP_D7 [T5 FA IS
cado|8 12 SCO_CLK ACMP_P P77 boue 15| CAP_RST CAP_PD |17
azzol|< - 39 SCO_DAT ACMP_O P77 PD 7 201 VSS VSS |9 PD 4
05w > |u > 759 Sco_cb SPI1_Ss P7g CAP_PCLK CAP_SCLK
TOO00 RS485 PE 11 7g UARTL_CTS SPI1_CLK P7g B
© Ro485 |
59 UARTL_RTS SPI1_MISO0 P3gy
12 SUBAL SPITMOSI0 P37 N CMOS HEADER 2.54 10X2 female
0 39 SMBSUS GPIO Pz T ker
“lo°fo 359 INTO GPIO P %
0 36 PH
L3k =0 INTL GPIO P10
HEADER 2.54 18X2 female
GPI SPI

5.4 Crystal
This figure shows two external crystal circuits for NUEdu-SDK- NUC472.
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c7 R19 €9 Off-page Connector

20p o NC

I . N50 A XT1_OUT  XT32_OUT, N | 1C0603 1 our

11 _

C0603 J_ J R0603 Roa J_m S XT1_OUT

I:I:gMHz NC Ne [ ]32768K XTLIN SHXT1_IN
XTAL-3.4MM-2P

ggp TXTAL:;I QR0603 R0603 T XBZOUT  woyram out

I I XT1_IN XT32_IN I I XT32_IN SHXT32_IN

C0603 qu N GND

= coe03  — GND D>—
5.5 Reset
Push SW1 button to reset system.
vEe Off-page Connector
1R022 RESET S>RESET
push BUTION [ ROE3
ele
RESET vee 2

[ N
o)
sw
C10 GND
= GND
C0603

RESET

5.6 ICE Interface
This is the ICE interface between NUC472 and Nu-Link-Me.

Off-page Connector

oes vge TICEDAT :gggfg
% 1 2p TCEDAT — TICECLK e
% 8 4p ICECLK TICERST RESEL
5 6P T MO_TXD _
Mo o9 RESET % e
—wro g7 8P MO_RXD —-
9 10 D—| GND _
HEADER 2.54 5X2 (NC) = vce

ICE INTERFACE
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5.7 LED
This figure shows a power LED and an 10 LED that can be controlled by PB.10.

TANT-A 0603

VCC VCC
(o] o
Off-page Connector
R22 R21
330 330
R0603 R0603 PB_10 > PB_10
o [52]
] 2 GND
GND
— POWER — 110
! ! VCC
e Red X Green vee >
X KP-2012 ¢ KP-2012
N N
1 PB 10 |
5.8 USB OTG Host/Device
This figure shows USB OTG interface.
vcc
o
'j%?( JP11
NCT3520U
R0603 pin3(0C#) is ;%
uss_oci __Open Drain Pin 3p BZB b}
S
iB
HEADER 2.54 5X1 (NC)i
- USB Host/Device|
VDD5V us CON2
‘j s out 1 USB_VBUS 1 UBUS
i ~ODSY IN A l uss D-__R28 o DM 2l
cTis USB_PWR_EN 4 ﬁ CcT14 CB21 .
—= 10uF/10V Cl03212u NCT35200 Low Active EN/EgZu |>——usboce = = 33UF/6.3V 0.lu Roses be 3 lo. 6  N51
g . B NCT35200 ) TANT-A T:oeos M —useib 4} gmz:g

R0603 GND Shield [
GND  Shield

R0603 USB MICRO-AB RECEP.(  L§

o

_L_Log

USB OTG HOST/DEVICE Off-page Connector

vee >¢

USB_ID >>USB_ID M)}USBJ} GND >¢
USB PWREN s yse_pwr_en  ~2SBD- S>USB_D- VODSY

SPVDDSV
USBOCE __ sisg ock USBVBUS w58 veus
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5.9 Ethernet
This figure shows Ethernet interface for networking.

RESET T EMAC_REFCLK: REFCLK EMAC_RXDO RXDO
REGOUT
PHY _INT# Y_INT# EMAC_RXERR _RXERR EMAC_TXDO 100 0 S vee
EMAC_MDC EMAC_RXDV. EMAC_TXD1 °
Mbe ROV no1 EMAC_MDC £ I recouT |2 REGOUT L2
EMAC_MDIO EMAC_RXD1 EMAC_DXEN EVWAC_VDIO 76 | NSO~
— _MDIO ~ _RXD1 - _TXEN —EMAG YO0 6| MDIO AVDD33 ﬁf 60
TEMAC TO1 5| X000
vee vcc GND GND EMAC_TXD1 ™1 2 CB4 Cgﬁl
Off-page Connector ><—3—<1 ™2 AGND 0.1u .1u
cwac DN X7 D03 AGND C0603 C0603
REF_CLK 7| TXEN = = REGOUT
—EWAC RXDV 22| TX_CLKIREF_CLK — - = L3 <]
R6 EVAC_RXDO RX DV/CRS_DV 8 ~ REGIN A~ JN62 J
REF_CLK 38 R26  TEWAC RXDI____ 20| RX00 REGIN L0603
A 1K RXD1 cT4 CB6 cB7 Ccms
RO0603 X187 RXD2 0.1
ROG03 C50M O XI5 | RXD3 31 MDI_RP 10uF/10V - 5 | 00/
R8 —COL RMT— T RX CLK/C50M_O MDI_RP CERS OUF/10V | Cog03 j:cosua ouFr1g
EMAC_REFCLK 33 C50M_O CRS. — 73 | COURMII MDIRN ——————— — = = =
A —EWAC RYERR 24" CRS/LEDMOD
RO603 A a|RXER 33 MDI_TN REGOUT
< _______arpx MDI_TN 32— Wpr ™ o
c1 R — 2.3 MDI_TP P ——
20, vee 0_PHYADO 9 27
i Xt Q ;:,;zg,s_lk T ADL 10 LEDO/PHY ADO TEST_ON [25 g1 62K 1% ce3
1 2 EMAC_MDIO > AD7 12| LEDI/PHYAD1 RTSET 0.0u
0603 VNN —Cor RV 53 AD3 13| LED2/PHYAD2 ISOL fap—X R0603 Cot0s
Xt VAN CRS I PHYADA 15| LED3/PHYAD3 RPTR [ag—X. L L
25MHz NAE:] PAY INTZ LED4/PHY AD4 SPD [3g—X B =
= DPLX 37X i i
S AL SPARA vee 1 AN_ENA (41— Removed if U2 is 1P101GH
x2 o PHY_INTE DVDD33 APS 77X ReSET
T ——————INTR RESET_N P
0603 11 MII_SNIB ﬂ
P - CB9 DGND
0.1u DGND —
DGND -
0603 10/100 Mbps Fast Ethernet PH|

Removed if U2 is IP101GA. = IP101A
ETHERNET PiaLarP vy
R172 q
LEDO_PHYADO 5}\15\
RO603
R LINKL
249.9 % | gecouT JRR|4: N8 ;*\1/3\ 510
> R0G03 R0603
Green
6. Transformer DUPX e
us N74 LED1_PHYADL [N LED_DUPX#
ca PR RPL
a90p ¢ RIO 16 N68 Green’ 8P4R-5.1K
cosoz Q10 1% o KP-2012 LED1 PHYADL 1 2
% Roso3 15 Ne9 coNl o TEDZ PHYADZ 3 V4 |
cr cr 245 TIEDIPHYADT 5 N6
1 - 10M TED4_PHYADA LA
MDI TN 3 14 N70 2 5 LED2 PHYAD2 A LED_10M# Vv 1
o ™ i s TPt 8PARA =
TR @ Yellow
R " 5 ne KP-2012 RP2
MDI_RP N7 ~ 8P4R-510
RD+ Rx+ sé 3 LED_DUPX# 1 2
B 3 100M TED_10M# EEAAASE
o or o N2 IS 5 NC @ LED3_PHYAD3 [N LED_100M# Ws—"/‘;\/—e—'
=z z R4 LR ki
N73) B Red & A —
RD- R KP-2012 8PARA =|
R15 H H
TSsizic s Power-on Settings & LED diplay
RO603 s
0.001u/3KV
CAPTI50
6
0.0010/3KV
CAPT150

5.10 Power Supply
This figure shows power configuration of NUEdu-SDK-NUC472.
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Power (3.3V)

Power
Connector

Off-page Connector
vge 166 Selector
g e C
1 o VCC
b 2 vee GND
VCC 3.3V (NC) vce GND g VIN
o1 VIN & VBAT
VBAT,
P12 JP8 ICE Ve TCE_VCC
1 1 3 ICE_VCC
2 7 7z 3VCC_IN
HEADER 2.54 2X1 (1 and 2 short) USB VBUS '>>USB VBUS
VEAT P! HEADER 2.54 2X2 (1 and 3 short)
VBAT . VDSV ICE USBVBUS x| cpyaus
2 P9
VBAT (NC) VDD5V .
1 3 ICE_USBVBUS —————>»voDsv
P7 2 7 5V_IN
1
2 HEADER 2.54 2X2 (1 and 3 short)

GND (NC)
JP10
USB_VBUS U4
% T9164A-3.3v
CON3 5V_IN (NC) o | -
DC-CON =Z2| 2
b1 Z50| 0
- SS24A - |_,‘,|
. 21 5V_IN 1 ’12 VIN . _3VCC_IN
8
2 RBO60L
[ — cT9 CB17
POWERJACK\3P =i

10UF/I10V == g4,
TANT-A C0603

Power Supply (5V) =

5.11 MCU External Connector
This figure shows external connector of NUEdu-SDK-NUC472.
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JP1 P3
— —
P1 1 2 P2 P73 1 2 P74
3 3 z Pz P75 3 z P76
P5 5 [} P6 P77 5 [ P78
P7 7 8 P8 P79 7 8 P80
= g o = T 3 o = Off-page Connector
P11 1T 12 P12 P83 11 12 P84
P13 3 12 P14 GEH 3 i 56
P15 5 16 P16 P87 15 6 58
P17 17 18 P18 P89 17 18 P90 P[1:144 .
P10 9 20 520 POL 9 20 P92 —_—KPi1ag)
P21 7T 72 P22 93 pis 72 594
P23 23 24 P24 P95 23 24 P96
525 75 76 526 P97 75 75 598
P27 27 28 P28 P99 27 28 P100
P29 29 30 P30 P101 29 30 P102
P3L 3T 32 P32 $103 3T 32 P104
P33 33 34 P34 P105 33 34 P106
P35 35 36 P36 P107 35 36 P108
—T —T
HEADER 2.54 18X2 (NC) HEADER 2.54 18X2 (NC)
P2 JPa
— —
P37 1 2 P38 P109 1 2 P110
P39 3 4 P40 P111 3 4 P112
P41 5 ] P42 P113 5 6 P114
P43 7 8 P44 P115 7 8 P116
575 g 10 P46 P1L7 9 10 ANE
P47 1T 12 P48 P119 11 12 P120
P49 13 14 P50 P121 13 14 P122
P51 15 16 52 P123 15 6 P124
P53 17 18 P54 P125 17 18 P126
P55 19 20 P56 P127 19 20 P128
P57 7T 72 P58 P129 piy 72 F130
P59 23 24 P60 P131 23 24 P132
P61 25 26 P62 P133 25 26 P134
63 27 78 P64 P135 27 78 P136
P65 29 30 P66 P137 29 30 P138
P67 31 32 P68 P139 31 32 P140
P69 33 34 P70 P141 33 34 P142
P71 35 36 P72 P143 35 36 P144
—T —T
HEADER 2.54 18X2 (NC) HEADER 2.54 18X2 (NC)
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6 NuEdu-Advance02 Schematics

6.1 Interface Connection

This figure shows the function block of NU1~8 Connector. NUCOM1 and 12C1lare the
connection interfaces of Nu-Bridge.

U1 U6
1 U 1
cc X—29 NC U6 2 zg PWM6
—ficersT 39 VcC 0] 39| PWM7
— e ——79 MCU_RESET - 29| Pwiie Off-page Connector
—=vce 3vce ] 59 PWMY
E— 5vCC ] Gg PWM10
GND GND GN 7| PWMLL NU2 [1:8
4@\,,,\‘ GND ——Rrer 89 6D B —— A
OVIN NU6 O 99| VREF NU3 [1:8
i — WU 10 107| 12C1 DAT el KNU3_[1:8]
HEADER 8X1 (male) (17225 ol 1261 CLK NUA 18
HEADER 10X (male) (H5) Us 110 KNua_[1:g]
" s —_— O NUS [1:10]
U2_2 us 1 1 NU6 [1:8
T 057 79| UART_RX0 _[—]_<<NU67[1:8]
U2 4 U 39| UART_TXO NU7 [1:8
U US 4 79| PWMO _u_<<NU77[1:8]
T U 59| PWML NUS [1:36
U ] 59| PWM2 —u—«wus,[l:ae]
U2 8 V] 79 PWM3
U5 8 gg PWM4
HEADER 8X1 (male) (1725) PWMS
(male) (25 vee S \IQE(S:ET
TICERST
3vce Svee
U3 1 U4 1 v 5VCC
U3 2 U4 2 svec GND
) ) GND
U3 4 U
U U4
Ul U4
U U
U3 8 U4 8
HEADER 8X1 (male) (1) HEADER 8X1 (male) (12
NU7
u7_ 1 1 2 vce
— U7 3 39 SPIO_MISO VCCPT——Nur 4
—FReser 59 SPIO_CLK SPIO_MOSI Ps———Gnp
T NU77 79 RESET GND Pg—RNu78
——————9 sPIo_ss GPIO P
HEADER 4X2 (female) (#i225SMD)
HEADER 3X1 (male) (IEE) 90 degrees (y elloy
us
ug 1 1 2 us 2
53 39 sbio_bo CLKO P7 VRN
VERS 59 sbIo_D1 125_MCLK Pg 0]
VERG 79 sbio_D2 12S_LRCK Pg )
V] 99 sbio_D3 12S_BCL P1o )
U8 1T 11°| SDIO_CMD 125_DI P17 U
Us 13 139 SDIO_CLK 12S_DO P17 U8 14
Us 15 159 SDIO_CDn TMO_CAP P1g U
UB8_17 179 SCO_POR TML_OUT P13 O
VERE) 199 SCO_RST ACMP_N P75 NER
U8 o1 212 SCO_CLK ACMP_P P77 U8 27
U553 739 SCO_DAT ACMP_O P77 VT I t f
VN SC0_CD SPI1_SS P75 U8 26 n er ace
VEWTE 779 UARTL_CTS SPI1_CLK P7g U828
U829 zgg UARTL_RTS SPI1_MISO0 P3g U830
VEREHA 379 SMBAL SPI1_MOSI0 P37 U8 32 t
ncacm— > oo b Ug 32 Connec
U835 359 INTO GPIO P3g U8 36
Q9 INTL GPIO
HEADER 18x2 (male) (1%2)

6.2 SPI Flash
User can read or write flash memory by SPI function.
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3vce 3vce
3vCC Ul o o
o s1 SPI_Flash_SS 1 8
1 16  SPI Flash 102 SPI_Flash MiSO0 2 | CS# vee SPI_Flash_I03 CB1
7 15 SPl_Flash 103 SPI_Flash 102 37| DO HOLD# "6 SPl_Flash_CLK
SPI Flash MOSIT 3 T4 SPl_Flash 1010 7| WP# CLK 'SPl _Flash_MOSIO 0.1u
SPI_Flash MISOL & T3 SPI _Flash 1011 | GND DI CO06(
g: /_:gg = W25Q16CVSSIG =
e SOIC-8P
SPI_Flash_MOSI1 SPI_Flash_l02 3vce
SPI Flash MISO1 8 9 SP| Flash 103 U2 o 3vCC
SPI_Flash_SS 1] 8 o
SW DIP-8 (SMD) SPI_Flash_[O11 7| Cs# vec
° 3| bO HOLD# SPI_Flash_CLK cB2
svee 7 ‘\g’z’g CLDKI 5 SPI_Flash 1010
1, 2 ON for Normal Mode on Ul. L 0.1u
= W25Q16CVSSIG Co6(

7, 8 ON for Qual Mode on Ul. solc-8pP =
1, 2, 3, 4 ON for Dual mode on Ul/U2.

Off-page Connector
SPI_Flash_SS
NU8_24 SPI_Flash_CLK
SPI NUS_ZG% SPI_Flash_MISO0
NU8_28 < SPI_Flash_MOSIO
Hgg—gg < SPI_Flash_MISOL
Fl a S l NUS 34 S SPI_Flash_MOSIT
avee S 3vce
oND S GND
This figure shows the RS-485 interface.
syce
Off-page Connector
u3 RS485_A3 N1
RS485 RXD1 1 8 RS485 RXD1 -
RS485_nRis; 2| RO VCC 7 RS485 B3 RS485 1 RS485_TXD1 g NU4_3
; RE B[® R5485 A3 c1 R1 R5485 nRTol K NU4 4
RS485_TXD1 DE Ars———  —— = ONU8 27
DI GND T o NC
SPA485E C0603 RO603 HEADER 2X1 . 3vee
s0-8 RS485_B3 N2 svce H—CEC
oND 3 CND
JP1
RS485 A3 Jd,
RS485 B3 d > RS'485
HEADER 2X1 (male) (IEE) 90 degrees

6.4 CAN
This figure shows the CAN interface.
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CONTROLL Off-page Connector
R2 10K
CONTROL2 ! CANO_RXD
4 mﬂg—; g TANO 5D
3vce U4 RO603 s
o CANO_TXD 1] 8 \ CONTROL1
A Rs [7 CANO_H Nuz_1 ; CONTROLZ
—————3{GND CANH [% CANO L Nuz2_2
T CANO_RXD 7| VCC CANL [ =
cB3 | R vref [—X avee > 3vVCe
SNG5HVD230 ¢
0.1u so-8 . GND
C0603 GND 3
CAN1
=  CANOL
CANO_H 91
—_ (¢ 2
HEADER 2X1
. CAN(0)
CANO_L
CANO_H 1
—_ (¢ 2
HEADER 2X1 (male) (IEEI) 90 degrees

6.5 SD Card Interface
This figure shows the SD Card interface.

Off-page Connector
3vce N p
e NUs 26 SD-SPI IO
NU8_28 2SRV
NU8_30 =
SD_SPI_SS 1 8 . SD_SPI_5S
SD_SPI_CLK 2 7 Nﬂé{ é ) R
SD_SPI_MISO 3 5 - SD_CD
SD_SPLMOSI 4 VTS NU32 S
RPS1 8P4R-4.7K NUB_1 g gglg DO
SD_CD# 1 8 NU8_3 2 SDIO_D!
SDIO_DO TN sbvce NUsS P2 SDIO_D
SDIO_D1 3 5 R3 Nog o SDIO_CMD
SDIO_D2 7 5 - SDIO_CLK
rPsz " VEPaRI0K 10K avee mgg—g 3 SDIO_CDn
. s R0603 Q 15
SDIO_D3
SDIO_CMD TN avee
NG 3 3 3vce )
Source
N7 4 ) SDR1 33 ~ oND D GND
RPS3 8P4R-10K SD_PWR N3 1 Si2301BDS 47
Gate P-Fi
RO0603 IE (QS].ED
| Drain
cB4
L1 R4 330 SDLED1
0.1u N4~~~ _SDVCC N5 1 B AR I
€0603 L0603 i
SD Card Interface R0603 Green
= KP-2012
A. Thru SPI e cBs cB6
1, 2, 3, 4, 5, 6, 7 ON on S2. 1u 0.1u 0.1u
C0603 | C0603 C0603
B. Thru SDIO [
1, 2, 3, 4, 5, 6, 7 ON on S3. = =
s2
1 16 SD_DATAL us
7 15 SD_DATA2
SD_SPI_SS 3 14 SD_DATA3 SD_DATA2 1
SD_SPI CLK__ 4 3 SD_CLK SD_DATA3 DAT2
SD_SPI_ MISO__5 17 SD_DATAOQ SD_CND 3| DAT3 13 ar
SD_SPI_MOSI_ 6 1T SD_CMD SDVCC 7| CMD  GND
SD_CD 7 10 SD_CD# SD_CLK 5 \éELJE gmg
- | ©
= s &% Intetface
SW DIP-8 (SMD) SD_DATAL DATO =
SD_CD# — 9| DATL
s3 —————cCD
SDIO_DO 1 16 SD_DATAOQ
SDIO 2 5 SD_DATA: B8502A-13SB-HPA (T-Flash Card)
SDIO_D 3 1z SD_DATA:
SDIO_D 7 3 SD_DATA.
SDIO_CMD 5 7 SD_CMI
SDIO_CLK 5 T SD_CLK
SDIO_CDn 7 0 SD_CD#
gl 13
SW DIP-8 (SMD)
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6.6 24-bit Stereo Audio Codec
Use WAU8822YG to simplify implementation of complete audio system solutions.

E-C Right channel
F-D Left channel
[s]
avee
} e Off-page Connector
R5 100K > R6 Nus J > LINE_OUT EN
1 RO603 . Q NUB 4 »$
Plugin DET N } 12300808 NUEs & K
NU8_8 ))‘
The ouren 7 se _— 8%
c N1, 1L > R8 Nug_10 >>W
Vv Log—l ~ 1fcoses NUg 12 S5 ZS DA
ocos 2 o0
P Ro | ca ayce 47%03 N i oo —
] = -
e so ]z
PHONE-PIK-631 Ro603|  C0603 T T o T e - oo e S
> < Toaw Tmumuv 3 o[ Jaw onp H——SNO
cona | Tt cotet ot _nonvss Lola
= Loses N S12302ADS
moss oo )
W 1 1[cas0s ayee
s avee avop
o tee g \
so ] 2z iz
Sina| o .
< us ] I oy
83 8 g 2 g  FB 2y OB IR eeur
Nis_ 20 33 = H HP_ROUT RS |CTANTA | —
R14 22K c8 1u Ni6_ 19 :5: ao g w0 [—
T N13 % —_— o Lot N2 RSG5 N2 —KTANM HP_Louy —
J; Ros03 JUERNEE N » Ris 2 cra’ loour/sav =T
oK
— R2 ouT3 [—X > R16 > R17 E
e O mcuy 2 S0 S e
we20 wa | CLP Ty " Foson q moses Loaon
11C0603 C10 ‘D U - MIGRN ouT4 ot
I MICRP roum | 2oL
E—
R18 2.2k R19 22K cos03 2 a LouT2 [——
—AATAA, Nis—57 Mceias 9 cE &
Roso3 Rosos ——wib g Go  x33x0x.4
g $3 933928733
o o | en § 5% 25539%g5¢
AveEE = T
i Tam Tan  oner s s ‘
P Toa | e
oun avee
T2C0_SDA )
R
h TS MCIK 12C0_SDA R0 4T
-
— I A
WAU8822YG —
ot
= msFs R21 47K
neo s 24T
ocon
Off-page Connector
J3
—/
1 NU2Z3 Y LCM DC
27 LCM RESET MRS TCM_RESET,
3 1CM SPI CLK MER IS TCM_LED
4 LCM DC =3 —
5 LCM SPISS « LCM_SPI_SS
5 LCM SPl_MISO NU7_7 2 TCM 5Pl CLK
7 LCM SPI_MOSI NU73 2 TCM_SPI_MISO
B — HB;—i g [CM_SPI_MOSI
9 ICM VCC _
10 __LEDA « 3vce
TT _LEDKL = svee vee )
12 LEDK2 GND > GND
T3 __LEDK3
T4 __EDKA
—J

N

HEADER 14X1 (LCM) MOSFET_EP_DGS(Si2301BDS)
R22 1K B
LCM_LED A N26 Q4

R0603 NPN(S8050) 0.1u
C0603

L 320*240 TFT LCD

.|||_-?
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6.8 Button
This figure shows five buttons that can be used for 1/O input.
SwW1 SW2 SW3 Sw4 SW5
NuEdu- Advance02 | NU6 3 NU6 4 NU6 5 NU5 8 NU6_6
NUC472 GPIO PA.8 PA.7 PA.13 PA.11 PA.14
3vCC
o
Off-page Connector
N fO o BO
" I Y
B NUG s
L oo S it
Us 3VCC
81 SUSHOBUTI'ON (SMD) 3vee >
W J_ aND > GND
SW2
PUSH BUTTON (SMD)
B2 O—':'?
SwW J__ sycc
SW3
PUSH BUTTON (SMD)
B3 o R23
Sw J_ 10K
= R0603
SW5 Sw4
PUSH BUTTON (SMD) PUSH BUTTON (SMD)
B4 5o B0 5o
SW J_ SwW
Key =
Button
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7 Revision History

Revision | Date Description
1.00 May. 28, 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 datasheet belong to their respective owners.
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