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ARM Cortex™-M(
32-BIT MICROCONTROLLER

NuTiny-SDK-NUC123 User Manual
for NuMicro NUC123 Series

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

. . . . . ™ . .
Nuvoton is providing this document only for reference purposes of NuMicro ~ microcontroller based system design. Nuvoton
assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.
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1 Overview

The NuTiny-SDK-NUC123 is a specific development tool for NuMicro™ NUC123 series. User can use NuTiny-SDK-
NUC123 to develop and verify the application program easily. The NuTiny-SDK-NUC123 includes two parts: NuTiny-
EVB-NUC123 and Nu-Link-Me. The NuTiny-EVB-NUC123 is the evaluation board and Nu-Link-Me is its Debug Adaptor.
Therefore, user does not need other additional ICE or debug equipment.

2 Introduction to NuTiny-SDK-NUC123

The NuTiny-SDK-NUC123 uses the NUC123SD4ANO as the target microcontroller. Figure 2-1 shows the NuTiny-SDK-
NUC123 for NUC123 series, in which the left portion is called NuTiny-EVB-NUC123 and the right portion is called Nu-
Link-Me.

The NuTiny-EVB-NUC123 is similar to other development boards. User can use it to develop and verify applications to
emulate the real behavior. The on-board chip covers NUC123 series features. The NuTiny-EVB-NUC123 can be a real
system controller to design users’ target systems.

The Nu-Link-Me is a Debug Adaptor, which connects your PC's USB port to your target system (via Serial Wired Debug
port) and allows you to program and debug embedded programs on the target hardware. To use the Nu-Link-Me Debug
Adaptor with IAR or Keil, please refer to the “Nuvoton NuMicro™ IAR ICE Driver User Manuaf or “Nuvoton NuMicro™ Keil
ICE Driver User Manual® for details. The two documents will be stored in the local hard disk when each driver is installed.

LQFP-64 pin
vees Extended Connector ICE Controller
(JP1) (JP5, JP8) USB C(c‘;;?ector
/\

Power1 LED

Reset Key (SW1)
101 LED (PB.4)

Target Chip
USB Connector
(J1)
GND LQF:gpin Target Chip ICE Controller
(JP2) Extended Connector
(JP6, JP7) VCC:3.3Vorb5Vv
(JPR)

Figure 2-1 NuTiny-SDK-NUC123 (Purple PCB Board)
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2.1 Jumper Description

2.1.1  Power Settings

® J1: USB port in NuTiny-EVB-NUC123
® JP1: VCC voltage connecter in NuTiny-EVB-NUC123
® J2: USB port in Nu-Link-Me

POWER Mode J2 USB Port J1 USB Port JP1 VCC MCU Voltage

Mode 1 Connected to PC X DC33Vor5V DC33Vor5V
Output "

Mode 2 X Connect to PC DC48Vor5V DC4.8Vor5VH
Output

Mode 3 X X DC25V~55V DC25V~55V
Input Decided by JP1 VCC

Input
X: Unused.

Note [1]: It depends on the setting (VCC via connecting to 3.3 V or 5 V) at JPR jumper in the Nu-Link-Me.
Note [2]: A diode device (4.8 V) must be put or both pins should be short (5 V) at D1 in the NuTiny-EVB-NUC123.

2.1.2 Debug Connectors

® JP3: The connector in the target board (NuTiny-EVB-NUC123) for connecting with Nuvoton ICE adaptor (Nu-
Link or Nu-Link-Me)

® JP9: The connector in the ICE adaptor (Nu-Link-Me) for connecting with a target board (e.g. NuTiny-EVB-
NUC123)

2.1.3 USB Connectors

® J1: Mini USB connector in NuTiny-EVB-NUC123 for application use
® J2: Mini USB connector in Nu-Link-Me connected to a PC USB port

2.1.4 Extended Connectors

® JP5, JP6, JP7 and JP8: Show all chip pins in NuTiny-EVB-NUC123
2.1.5 Reset Button

® SW1: Reset button in NuTiny-EVB-NUC123
2.1.6  Power Connectors

® JP1: VCC connector in NuTiny-EVB-NUC123
® JP2: GND connector in NuTiny-EVB-NUC123

Aug. 30, 2012 4 Revision V1.0
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2.2 Pin Assignment for Extended Connectors
The NuTiny-EVB-NUC123 provides the NUC123SD4ANO target chip on board and the extended connectors (JP5, JP6,

JP7 and JP8) for LQFP 64-pin.

No Pin Name No Pin Name No Pin Name No Pin Name
rer w [ w [T et
5 | PBA2/SPISSTO) s | p. a5 | PC.12MISO11/ 51 | PD-2/ADC2/

CLKO PWM2/12SMCLK MISO20/MISO01
i oo  rormos | = ot
5 | Thsomiooiana | 21 | PBORXDO 37 | PC.10MISO10 5y HEDADCY
6 | PD.8/MOSI0 22 | PB.1/TXDO 38 | VDD BN aar S
7 | PD.9 23 | PRERTSY 39 | PC.9/SPICLK1 55 ?3-51 )f/ INT1/

8 | PD.10/CLKO 24 | PR3ICTSO 40 | PC.8/SPISS10 56 | PF.O/XT1_OUT

o e | ™ @ v =
1| gonka 27 | e 3MOSI 43 | PA14/PWM2 59 | vss
12 ;%2/2531 28 | ey 000 44 | PA13/PWMI 60 | VDD
Al G i EA T T .
100 o |G oo | o e,
15 | VDD 31 | P8 JOSPISSOT 47 | ICE_CK 63 | PVSS
16 | VSS 3p | DoISPISST 48 | AVDD 64 | PB.8/TMO

Table 2-1 NUC123SD4ANO0 LQFP 64-pin Assignment for Extended Connectors
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2.3 PCB Placement
The following figure shows the NuTiny-SDK-NUC123 PCB placement.
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Figure 2-2 NuTiny-SDK-NUC123 PCB Placement
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3 Starting to Use NuTiny-SDK-NUC123 with Keil |1Vision® IDE

3.1 Downloading and Installing Keil uVision® IDE Software
Please visit the Keil company website (http://www.keil.com) to download the Keil pVision® IDE and install the RVMDK.

3.2 Downloading and Installing Nuvoton Nu-Link Driver

Please visit Nuvoton NuMicro™ website (http://www.nuvoton.com/NuMicro) to download the “NuMicro™ Keil pVision® IDE
driver” file. Please refer to 6.1 Downloading NuMicro Keil uVision® IDE Driver for the detailed download flow. After the
Nu-Link driver is downloaded, please unzip the file and execute the “Nu-Link_Keil_Driver.exe” to install the driver.

3.3 Hardware Setup
The hardware setup is shown in the following figure.

Figure 3-1 NuTiny-SDK-NUC123 Hardware Setup

Aug. 30, 2012 7 Revision V1.0
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3.4 Smpl_NuTiny-NUC123 Example Program

This example, as shown in the directory in Figure 3-2, demonstrates downloading and debTLdgging an application on a
NuTiny-SDK-NUC123 board. The example file can be downloaded from Nuvoton NuMicro -~ website as described in 6.3
Downloading NuMicro™ NUC 123 Series BSP Software Library.

Directory Project File
Al - - —!
{l Select Project File [ Select Project e = |
A_ ' NuTiny-EVB » Smpl_NuTiny-EVB_NUC140 v | 3 lll Searc luTiny-EVB_NU.. P
t ' : Leoystotred it iodl Sl end Organize ¥ New folder eI )
- | Sample . 4 Name ’ Date modified Type Size
Organi v ' Favorites
ot I, NuvotonPlatform _Keil : @ B Desktop [ 1] smpl_NUTINY 140 22011/4/18 T50739  Eisiond Pr.. 15
B Des NUC100SeriesBSP Date modified Type Size . Dovinlozdy
" o £ Recent Places L
850 ) B Library o MIAABTEDIR  Eisiond P, 1 .
or]| 4 Libraries
 Rec Nuvoton JL 4
- |5 Documents
& ospisk(C) & Music
4 Librar| &) Pictures
"i‘q' rer Computer H Videos
| Do B Desktop
Jj Mu 8 Computer
. o < & i 5
& Pict| e i Cl— i ]
E Vidd New folder File name:  Smpl_NUTINY_140 -
E Computer
G
8 Comy M Network
& oso @ Control Panel
g £ RecycleBin
U ovg I | 3
~:-- | 1 Newfolder (3) = :
File name: v | Project Files (*.uvproj; *.uvmpw ¥
i

Figure 3-2 Smpl_NuTiny_NUC123 Example Directory

To use the example:
The PB.4 LED on the NuTiny-EVB-NUC123 board will be toggled On.

Start pVision® n @ Start debug mode

Using the debugger commands, you may:

B Project - Open

h | NuTiny NUC123. j ject fil
Qp=Pe Smpl_NuTiny_NUG Hvproj project e @ Review variables in the watch window

o 2 Project - Build , . © Single step through code
Compile and link the Smpl_NuTiny-NUC123
application

W .
¢  FET Reset the device
Lanl
m ¥4 Flash - Download

Program the application code into on-chip Flash ROM 14 Run the application

Aug. 30, 2012 8 Revision V1.0
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4  Starting to Use NuTiny-SDK-NUC123 with IAR Embedded Workbench

4.1 Downloading and Installing IAR Embedded Workbench Software

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

4.2 Downloading and Installing Nuvoton Nu-Link Driver

Please connect to the Nuvoton Company NuMicro™ website (http://www.nuvoton.com/NuMicro) to download “NuMicro ™
IAR ICE driver user manual’ file. Please refer to Chapter 6.2 for the detail download flow. When the Nu-Link driver has
been well downloaded, please unzip the file and execute the “Nu-Link_IAR_Driver.exe” to install the driver.

4.3 Hardware Setup
The hardware setup is shown in the following figure.

Figure 4-1 NuTiny- SDK-NUC123 Hardware Setup

Aug. 30, 2012 9 Revision V1.0
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4.4 Smpl_NuTiny-NUC123 Example Program

This example, as shown in the directory in Figure 4-2, demonstrates downloading and dengging an application on a
NuTiny-SDK-NUC123 board. The example file can be downloaded from Nuvoton NuMicro -~ website as described in 6.3
Downloading NuMicro™ NUC 123 Series BSP Software Library.

. o o
Directory Project File
Lookin: |}/ Smpl_NuTiny-EVB_NUC140 ~| e @erE Lookin: | | Smpl_NuTiny-EVB_NUC140 ~| e®ekEr
- | Recent tems Date modified Type R Name - Date modified Type
P B Desidop = &% =
R Floces | €0 Network 2011/4/13 £510:... IARIDEW Recort Praces Lot Smpl NuTINY 140 2011/4/13 EZ10;,. TARIDEW
= Libraries ) Type: IAR IDE Workspace
! é Eg‘wll—cum‘” Size: 169 bytes
8 Lomputer Deskt Date modified: 2011/4/13 4 10:22
Desktop &, 0sDisk (C) S
N .:J . Nuvoton 7J
el BSP Library =
Libraries NUC100SeriesBSP Uranes
NuvotonPlatform_IAR A
£ = i
Uﬁ& Sample bt
Campiter NuTiny-EVB Computer
- 3 19 Smpl_NuTiny-EVB_NUC140 ‘:’E
‘.L" Lé, DVD RW Drive (D:) EWARM-540
£ BD-ROM Drive (E:) Dreye Network
hlaw =
ke == Removable Disk (F:) < = ¥
3 CMO (\\nthcief01\NFTP) (U:) . L =
3 PUDO (\\Ntherdvss01) (W:) = File name: [smpl_NuTINY_120 ~ Open |
3 PUOD (\\NTHCINFOO1\Deptshare) (Y:) _VJ =pen I
2 Public \\NTHCINFOO01) (Z) ﬁ' el I Files of type: IWorkspace Files (*.eww) L] ﬂ,
. My Web Sites on MSN L
tact 1 an rddant]

Figure 4-2 Smpl_NuTiny-NUC123 Example Directory

To use this example:
The PB.4 LED will toggle on the NuTiny-EVB-NUC123 board.

[ ﬁ Start IAR Embedded Workbench a <E Project — Download and Debug

Program the application code into on-chip Flash
[ | File-Open-Workspace ROI%/I PP P

Open the Smpl_NuTiny_NUC123.eww workspace file

oop L 4 E” Single step through code
m % Project- Make
Compile and link the Smpl_NuTiny-NUC123 — .
application € <= Reset the device
LEE

¢ < Run the application

Aug. 30, 2012 10 Revision V1.0
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5 NuTiny-SDK-NUC123 Schematics

5.1

NuTiny-EVB-NUC123 Schematic

NuTiny-SDK-NUC123 User Manual
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5.2 Nu-Link-Me Schematic
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6 Downloading NuMicro™ Related Files from Nuvoton Website

6.1 Downloading NuMicro™ Keil uVision® IDE Driver

Step1 | Visit the Nuvoton NuMicro™ website: http://www.nuvoton.com/NuMicro

RegionHeadquarters| S5 th=r | fEdar | BAEE | Contact Ls|

Search [Enter a Keywaord m Advanced Product Search

About Nuvoton | Products & Sales | News & Events Investor Human ces | mber Area | Downlead Service

NnuvoToN

Home W Product & Sales\ Product Lines\ Industial 1G4 ARKM i Y ARM Cortex™.- b0 Nuhdicro™ Family

ARM Cortex™-M0 NuMicro® Family

MUNOTON

Mubicro® Family is Muvoton's brand-new 32-hit Microcontroller product line based on the ARME Cortex™-M0 processar
with rich peripherals to offer superb features and connectivity capability. Besides the MUCT 00, MUCT 20, MUC1 30 and
MULICT40 series, a new series the MuMicro MOS1™ series, including the MOS2/54/58/516 is to satisfy the worldwide
customers™  8-hiti 6-bit microcontraller demand with a higher performance of a 32-hit microcontroller,

Step2 “0 Products © Development Resources 2 Technical Support 0 News and Events

= MCU Products Brochure (English) " Products Brief, DataSheet = Giuick Start = Mubdicro® NEWS List
= ML Products Brochure {Chinesel = Technical Reference Manual = Online Training * |AR KickStart kit™ for Nuhicro® Family 32-hit
= Online Products Selection = _Developroent Taools _ _ _ _ _ _ _ _ L | = Forum (Chinese version) ARME Cortex™-0MO MCL - 172472011
= Distributor Infarmation !+ Device Driver and Software Library || = FAQ = Events

7 RTmMicrn Dévelopment Taols. — ~ » Mar 12011

+ Third Party Starter Kit Huvoton Technology to Display Powerful

= Application Motes MuMicro® Family at Embedded World 2011

Exhihition & Conference in Germany

Click here to enter
Device Driver and
Software Library.

NuMicro® Family y
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NuTiny-SDK-NUC123 User Manual

@ MO51 Series BSP_RegCtriProg_v1.00.001.zip mO51 series software package hased on register programming W1.00.001
'@NUCWO Series Driver Reference Guiide coding rule for sample code & user guide. W1.03.001
RIICT00 series software package based an CMESIE version 1.3, 1t
@ NUC 100 Series BSP_CMSIS _v1.03.002.zip supparts both AR and Keil development enviranment with drivers
) Y1.03.002
'@NUCWO Series Driver Reference Guiide and samples codes. Examples source code for BMuTiny-1000120 Wi 03.001
{Simplified Chinese) and Learining Board are included. For detailed, please download T
itand unzip it.
Programmer Software Tools Package
File name De=cription Warsion
B icp Programming Toeol {Build 4228) V1.03.zip Mubdicro ICP tool & user manual W1.03
E@ ISP Programming Tool.zip Fumicro ISP Programming Toal & user manual W1.40
Step 3 @ NuGang Programmer V5.3 1.zip MuGandg Programimer soffware & User manual 5.3
Nu-Link Driver
File name De=cription “ersion
P 1 This driver is to support Mu-Link recagnized by Keil RVMDE
&0 Nu-Link Driver for Keil RVMDK(Build 4228) V1.03.zip | | Development Environment and suppart all NuMicra Family 1.03
I v | Devices selectable,
This driver is to support Mu-Link recagnized by 1AR EWARRM
@ Nu-Link Driver for IAR EWARIM{Build 4228) V1.03.zip Developrnent Environment and support all MuMicro Farnily W1.03
Devices selectable.
Contact us: NuMicro@mnoton.com
Click here to
download
the file.
Step 4 | Download the NuMicro™ Keil pVision® IDE driver.
Aug. 30, 2012 14 Revision V1.0
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6.2 Downloading NuMicro™ IAR EWARM Driver

Step1 | Visit the Nuvoton NuMicro™ website: http://www.nuvoton.com/NuMicro.

RegionHeadgquarters| S8 =7 | fE{ES=7 | BAEE | Contact Ls|
Search [Enter & Keyword m Advanced Product Search

About Nuvoton | Products & Sales | Mews & Events Investor Human R ces | Member Area | D vice

NnuUvoToN

Home ' Product & Salesh Product Lines b Industrial 1C % ARM Microcontroller v ARM Cortex™- W0 Mublicro™ Family

ARM Cortex™-MO NuMicro® Family

Mubdicro® Family is Muvoton's brand-new 32-bit Microcontroller product line based on the ARME Corex™-M0 processot
with rich peripherals to offer superb features and connectivity capability. Besides the NUGC1 00, MUGT 20, NUGC130 and
MUCT 40 series, a new series the MuMicro MOST™ series, including the MOS2/54/580516 (s 1o satisfy the worldwide
custorers’  8-bitl B-bit microcontroller demand with a highet parformance of a 32-bit microcontraller.

Step2 < Products 0 Development Resources 2 Technical Support ¥ News and Events

= MU Products Brochure (English) " Products Brief, DataSheet = Cuick Start = MubicroE KEWS List

= MCU Products Brochure (Chinese) | ® Technical Reference Manual = Online Training » 18R KickStart KIt™ for NuMicro® Family 32-bit

= Online Products Selection [ = Forum (Chinese version ARME Cortex™-0 MCLU - 172472011

= Distributor Infarmation 1 = FAQ = Events
7 RiMicio Déveldpment Todls > Mar. 1. 2011
» Third Party Starter Kit Muvoton Technology to Display Powerful
Application MNotes MuMicro® Family at Embedded World 2011

Exhibition & Conference in Germary

Click here to enter
Device Driver and
Software Library.

NuMicro® Family y
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@ MO51 Series BSP_RegCtriPro_v1.00.001.zip mM0a1 series software packaoe based on register programming W1.00.001
NUC100 Series Driver Reference Guide coding rule for sample code & user guide. W1.03.001
MUC100 series software package based on CWSIS version 1.3 1t
@ NUC 100 Series BSP_CMSIS _v1.03.002.zip supports both 18R and Keil development emvironment with drivers
) Y1.03.002
F NUC100 Series Driver Reference Guide and samples codes. Examples source code for MuTing-100M20 1. 0o g
(Simplified Chinese) and Learining Board are included. For detailed, please download
itand unzip it.
Programmer Software Tools Par:kage
File namme Description Warsion
@ ICP Programming Tool {Build 4228) V1.03.zip MuMicro ICP tool & user manual W1.03
@ ISP Programming Tool.zip MumMicro ISP Programming Toal & user manual W1.40
Step @ MuGang Programmer V5.3 1.zip MuGang Programmer sofbware & user manual W53
3
Nu-Link Driver
File mame Description “arsion
This driveris to support Mu-Link recognized by Keil RWMDE
@ Mu-Link Driver for Keil RVIMDH{Build 4228) V1.03.zip Developrment Environment and support all Mubicro Farmily V1.03
Devices selectable.
(oot TTTT T e m This driveris to support Mu-Link recognized by 1AR EWARM
: @ Mu-Link Driver for IAR EWARM{(Build 4228) V1.03.zip | Developrment Enviranment and support all Mubicro Farmily W1.03
R ! Devices selectahle.
Contact us: NuMicr o@mnoton.com \
Click here to
download
the file.
Step L ® 4.
4 Download the NuMicro ~ IAR Embedded Workbench™ driver.

Aug. 30, 2012 16 Revision V1.0
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6.3 Downloading NuMicro™ NUC123 Series BSP Software Library

Step1 | Visit the Nuvoton NuMicro™ website: http://www.nuvoton.com/NuMicro.

RegionHeadgquarters| S8ty | fE{ED 7 | BAEE | Contact Lis|
Search [Enter a Keyword m Advanced Product Search

About Nuvoton ‘ Products & Sales | News & Events Investor Human R

NnuvoToN

Member Area |Downluad Service

Home " Product & Salesh Product Lines b Industrial 1C % ARM Microcontroller U ARM Cortex™- M0 Nubicro™ Family

ARM Cortex™-MO NuMicr,

Family

Mutdicro® Farmily 1S Muvoton's brand-new 32-bit Microcontroller product line based on the ARME Cortex™-M0 processor
with fich peripharals to offer supertb features and connectivity capability. Besides the NUGCT 00, MUCT 20, MUGC130 and
MUCT 40 series, a new series the MuMicro MOST™ series, including the MOS2/54/5851 6 is to satisfy the worldwide
customers’  8-bit B-bit micracontroller demand with & higher performance of & 32-bit microcontraller

Step2 < Products 0 Development Resources 2 Technical Support 2 News and Events

= MCU Products Brochure (English) " Products Brief, DataSheet " GQuick Start = MubicroE HEWS List
= MCU Products Brochure (Chinese) = Technical Reference Manual = Online Training » AR KickStart Kit™ for Mubicro® Farmily 32-hit
= Online Praducts Selection - Development Toals _ _ __ __ __ || * Forum (Chinese version) ARME Cartex™ M0 MCU - 1/24/2011
= Distributor Infarmation |+ Device Dri i 1| = FaQ = Events

< Fuliero Dévalopment Todls ~ ~ ~ > Mar. 1. 2011

» Third Party Starter Kit Nuvoton Technalogy to Display Powerful

® Application Motes MuMicro® Family at Embedded World 2011

Exhibition & Conference in Germany

Click here to enter
Device Driver and
Software Library.

NuMicro® Family 4
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Click here to
download
the file.

P L

E@ M051 Series BSP_RegCtriPrg_v1.00.001.zip
ﬁl NUC 100 Series Driver Reference Guide

__________________________________ MIUCT00 series software package based on CMEIS version 1.3, 1t

mM0a1 series sofhware package based an register programming W1.00.001
coding rule for sample code & user guide. W1.03.001

! E@ HUC 100 Series BSP_CMSIS _v1.03.002.zip E supports both AR and Keil development environment with drivers Wi 03002
"% NUC 100 Series Driver Reference Guide and samples codes. Exarnples source code for NuTim=100120 1, "ol
{Simplified Chinese) and Learining Board are included. For detailed, please download o

itand unzip it.
Programmer Software Tools Package
File names Description “ersion
Step 3 )
f@ ICP Programiming Tool {Build 4228) V1.03.zip Mumdicro ICP tool & user manual 41,03
f@ ISP Programming Tool.zip Mumdicrn ISP Programming Tool & user manual w140
f@ NuGang Programmer V5.31.zip MuGang Programmer software & user manual Wa 3
Nu-Link Driver
File name Diezcription “ersion

This driver is to support BMu-Link recognized by Keil RVMD K

ED Wu-Link Driver for Keil RVMDK{Build 4228) V1.03.zip Development Ernviranment and suppart all Mubicro Farnily Y¥1.03
Devices selectable.

This driver is to support BMu-Link recognized by 18R ByYWwARM

E@ Mu-Link Driver for IAR. EWARM{Build 4228) V1.03.zip Development Environment and suppoart all Mubdicro Family w103
Devices selectable.

Contact us: NuMicrog@mmnoton.com

Step 4 | Download the NuMicro™ NUC123 series software library.

Aug. 30, 2012 18 Revision V1.0



NuTiny-SDK-NUC123 User Manual

NUVOTON
pyys;s.....ee,e,e,—_e_e_e—_—_—_—_—_—_——__ — ———_e_€—; V—,be;

7 Revision History

Revision Date Description

1.0 Aug. 16, 2012 Preliminary version

Important Notice

Nuvoton products are not designed, intended, authorized or warranted for use as components in systems or equipment
intended for surgical implantation, atomic energy control instruments, airplane or spaceship instruments, transportation
instruments, traffic signal instruments, combustion control instruments, or for other applications intended to support or
sustain life. Further more, Nuvoton products are not intended for applications wherein failure of Nuvoton products could
result or lead to a situation wherein personal injury, death or severe property or environmental damage could occur.

Nuvoton customers using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify Nuvoton for any damages resulting from such improper use or sales.

Please 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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