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Windows and Windows XP are registered trademarks or trademarks of Microsoft Corporation in the United States and/or
other countries.

*The information is subject to change without notice.

*No part of this document may be copied or reproduced in any form or by any means without prior written consent
of TESSERA TECHNOLOGY INC.. TESSERA TECHNOLOGY INC. assumes no responsibility for any errors that
may appear in this document.

*TESSERA TECHNOLOGY INC. does not assume any liability for infringement of patents, copyrights or other
intellectual property rights of third parties by or arising from the use of TESSERA TECHNOLOGY INC. products
listed in this document or any other liability arising from the use of such products. No license, express, implied or
otherwise, is granted under any patents, copyrights or other intellectual property rights of TESSERA
TECHNOLOGY INC. or others.

*Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these circuits,
software and information in the design of a customer’s equipment shall be done under the full responsibility of the
customer. TESSERA TECHNOLOGY INC. assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.

CAUTION

*Do not give any physical damage to this equipment such as dropping

*Do not superimpose voltage to this equipment.

*Do not use this equipment with the temperature below 0°C or over 40°C.

*Make sure the USB cables are properly connected.

*Do not bend or stretch the USB cables.

*Keep this equipment away from water.

*Take extra care to electric shock.

*This equipment should be handled like a CMOS semiconductor device. The user must take all precautions to
avoid build—up of static electricity while working with this equipment.

*All test and measurement tool including the workbench must be grounded.

-The user/operator must be grounded using the wrist strap.

*The connectors and/or device pins should not be touched with bare hands.



TK-850/JH3E+NET User’ s Manual

Contents
CHAPTER 1 PREPARATION.. ...ttt ettt eesees s a2 ee e s e s sessee s s ensnssnessnssnssnnsns 7
1.1 Development Tools / Software
1.2 Installation of DeVElOPMENT TOOIS ...ttt snen 9
1.2.1 INSEAllAtion PACKAZE .......eeeeeeceeeeeeeeeeeteeeeee ettt tee et es s esasesssensseansnsasanseas 9
1.2.2 Installation of DevelopmMeNnt TOOIS. ...ttt 9
1.3 SAMIPIE PrOZIramS.........oececeeceeeeeeeee ettt sttt s s s s s st st st st s sassassassnstssesaes

1.3.1 Preparation of Sample Programs

1.3.2 Overview of SAamPle ProSrams ...ttt s s eessanseeen
1.4 INStallation Of USB DFIVEY ...ttt s e
1.4.1 Installation on WINAOWS XP ...ttt ses st s s
1.4.2 Installation on Windows 2000 .............cooreeeerenenneereereceseeseessessesseeseeseessesseessessesssessesessssssssseessessesans
1.4.3 Completion of USB Driver Installation
CHAPTER 2 EXPERIENGCES ... st ssessses bbb s st sanssn
2.1 SEArt PMt ettt sttt R Rt
2.2 WAt IS PMt ..ottt s sttt 29
2.3 LoAd WOIKSPACE (PIOJECL) ..o se e se e ss e se e ss e se e se s se s seeese e seeeseeeseeeseeesemesenesenses 31
A Y ol O 1 oY T3 33
241 “GNEIAl” TAD oot eee s 33
2.8.2 "EXEENA" TAD oo eee s ee e eeeesee e eeeeses e eeeeee e 34
2.4.3 PrEPIOCESSOr” TAD oo e eee e eeeseesesee s eeeeeesesee e seeseseeseseeseseeseseeseseessessseeseseseesesaesenen 34
2.5 Create Load ModUIE FIlES ...ttt sttt 36
2.6 ChecCk DebUZEEr SETLINES ...ttt ettt ees s ss s s s s s s s assssssassesassssasserasansanans 38
R B 01 g T-Yo T = 1o Y- T IR T=Y o o V== OO 40
2.8 Start Debugger (ID850QB)..........oouceeeeeeeeeeeeeeeeeeseeeeseeeessesessesessesesssessesess s sessssesssessssesssesssesssssessesssseasees 41
2.9 RUN PrOZIramS. ...ttt s et s s e e et s s e eeees s s eseseet s s essse et s ssesesees s s asessesssasesassenesananesns 44
FZ LI e o T oY=t =1 14 1T 46
2.11 Close Debugger (ID850QIB) ...........ooeieeeeeeeeeeeeseeeeeeeeeseeeeseesssssssssssssssessssssssssssesssssssssssssesssssssssssssssssssssees 47
212 QUIT PMr oottt sttt s8Rt 48
CHAPTER 3 HARDWARE SPECIFICATIONS ...ttt sess st sessssssss s sses s sssssssssssssssssssnssnes 49
3.1 Layout of hardWare TUNCLIONS. ...ttt s s ssas s s s e s sssasesssseessseessseasanens 50
3.2 Layout Of SOIAEI—SNOIT PAU ...ttt s s es s ee s s s s e ee s s s esesn s s enaeen 50
3.3 HArdWare FUNGLIONS ..ottt ees e es et ees s 51
B.3.1 SWH st sttt 51
B.3.2 SW2..... ot ARt 52
B.3.3 SWB (INTPIT) oo sssse s sssse s sssss s ssss s ssss s sssss s sssss s ssss s s s ssss 52
B.3.4 SWA (INTPU8) c.oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeesasesssssesssesesssssessssssessssses s esssseesssssesssssesssasensssaessaseessssensesnn 52
3.3.5 LEDT (POWER) ....oooeeeeeeeeeeeeeeeeeeeeeeeaeeeeesseeeessssesesssess s sesssssessssses s s ssssessssssesssssesssssessssaesssnsessssnnsssns 52
3.3.6 LED2, LEDS ...ttt st sess et sttt 52
B.3.7 UB(TSEE LED) .ot esee e s s s es s s es e sssesees e ses e sesssesesenen 53



TK-850/JH3E+NET User’ s Manual

B3B8 UPT s R SRRt 53
BB CNA ..ttt 53
B30 UT ot ARt 53
3,317 NWIRET CONNECLO «....eeeeeeeeeeeeeeeeeeesee et eeessesseesees e seesse s ssees s eessesseessessesseessessesseessessnessesneen 54
BLBUT2 FP T ottt et

3.3.13 USB1

3.3.14 USB2

3.3.15 CAN1

B.3.18 TR oottt bbb ARttt

R AE=Yo o [T =] a Yo Y il o Y= Yo B F=1 o Y=Y OO
CHAPTER 4 TROUBLESHOOTING......cooiieieiieieseireieetse et sesssssse st ssssss st sssssssssssses s sessssssnssessssssnssssssssnssssssnsans
4.1 If you cannot find USB driver when you connect PC to the kit

4.2 Error when you Start the dEDUSGEEN ...ttt s snnas
4.2.1 “Can not communicate with Emulator...” (FO100 or A0109) .........cccoomrveeomereeeerneeeeeeseeeeeeeeee. 57
4.2.2 “Incorrect ID Code.” (FFBO3) ......oov.wmoooooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesesseeeeseessssseeeeeeesssseeeeesssessssseeesseessnene 58
4.3 Monitor memory cannot be accessed. (FOc72)
CHAPTER 5 OTHER INFORMATION

5.1 Create @ NEW WOIKSPACE .....cooceeeceeeceeeeeeeteeeeetetes et ese s aes s eesssesassssssssssassssassssassssasssssssssassssassasassesasansanens

5.2 Register additioNal SOUICE TIlE ...ttt s asasens 68

5.3 DEDUZEET TIPS ettt s st anas
5.3.1 Change display Of DULLONS ...ttt s st es s e es s ee e
5.3.2 Display source list and function list
5.3.3 Set/delete breakpOiNts...... ..ot sss s sesesns s ssneneas
5.3.4 Display global VAriabIes............ ettt s st s s en e

5.3.5 Display global variables (internal RAM) while programs are running ..........ocoeceeeeeeeeeeneenne. 73

5.3.6 Display 10Cal Variables ...ttt

5.3.7 Display memory and SFR contents
B4 WIIEEEZD ...ttt e et s s s e s s eeeaeen
5.5 Parts list, CirCUIL QIAZIaM........o.eecececeeeeeeeeeeeeeeeeeeete ettt a s e s e s s s s aseesasastssseas s anaseeesasananen




TK-850/JH3E+NET User’ s Manual

Introduction

TK-850/JH3E+NET is the evaluation kit for development using “V850ES/JH3-E”, NEC Electronics 32bit
all flash microcontroller.

The user only needs to install the development tools and USB driver, and connect the host machine with
the target board to start the code development, build, monitoring the output, and debugging code.

(This demonstration kit uses the on—chip debug feature from the microcontroller itself, without emulator
connection)

Configuration for Debugging

L3P SAMPLE 1L re (12, 1K TS SAMPLE_THPTSN masnc] =lo) =
Fla Bt Frd Lmw Ve ot Buld Too window el
|a-02R &R L2 e A=  Zl==*+-[w=z?
| [SAMPLE_70F0720 - SAMPLE_TOPD: = [ Diebug Buid Tl & A dxE W
| 2 PrajectWindow LTl 9 - T T SAMPLE_ TRFOTS e
Fier | Merma |
= 0 SAMPLE_FEFO730 1 Puogecifs]
= @ SAMPLE_TRra7an
24 Sousce Pl
® [H] rtiakin e
-[B] weangte | #progua esd
=[] mane finelude "common. nTE
[ L
[E] werdin extern void kb_imiziali):é
2 Inchate Fles +
) [i] esmere b [ NTP1), SW4:P120 o
3 Paciect Related Fies L e
B s &
] e -
HBoaw L ersssssssssassarsarsarsarssnsnnsnnsnn s m
2 Other Fie  E———— .tk
|- woid maini)4
]
- h_tnieialil i dnieiaiize Tid
o LHIH £ CPU imcerrups permit  */d
| unsle (1104
o ‘
g_stare = 04
| FOH. 6 = 054
o MEON.G = 1:h L3
Ll oz
For Helg, press FL | kF| LiRa ML
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Overview

Reader

Purpose

This manual consists of the following contents.
Read chapter 1 and 2 first for installing the development tools and using the sample

programs.

Read chapter 3-5 for customizing the sample programs and the hardware.

Chapter 1:

Chapter 2:

Chapter 3:

Chapter 4:

Chapter 5:

Preparations
Install the development tools
Experiences
Experience the basic operations of integrated development environment
(PM+) and integrated debugger (ID850QB) with using sample programs.
Hardware Specifications
Explain the hardware of TK-850/JH3E+NET
Troubleshooting
Describe how to solve troubles you may face, such as errors when
starting the integrated debugger (ID850QB)
Other Information
Introduce other information, such as how to create a new workspace
(project) on integrated development environment (PM+), how to register
additional source file, and some useful tips of the integrated debugger.
The circuit diagrams of demonstration kit are included in this chapter.

This manual is intended for development engineers who wish to become familiar with the
development tools for the V850.

It is assumed that the readers have been familiar with basics of microcontrollers, C and
Assembler languages, and the Windows™ operating system.

This manual is intended to give users an understanding of the features, hardware
configurations, development tools for the V850.
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CHAPTER 1 Preparation

This chapter describes following topics:
— Overview and installation of development tools
— Installation of development tools

— Overview and preparation of sample programs

Users can experience the development flow such as coding, build, debugging, and test, by using the
development tools bundled with TK-850/JH3E+NET.
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1.1 Development Tools / Software

@ Integrated Development Environment (IDE) PM+ V6.31
The IDE works on Windows operation system.
Users can develop a system efficiently by using the editor with idea processor function,

compiler, and debugger.

@ C Compiler CA850 W3.30 (code size limited version)
C compiler for the V850 microcontrollers. The object code size is limited to 128 Kbyte.
This compiles C code for V850 and ANSI-C code program into assembler code.
This produces object code and linker.

@ V850 Integrated Debugger ID850QB V3.60
This is the tool for debugging the object program generated by C compiler and assembler. The
debugger enables to do C source level debugging. With the debugger, you can debug the code
easily and efficiently by refering and changing variables, using step—in debuging function, and

SO on.

@ Device file DF703786 V1.00
A device file contains device specific information. So, users need a device file to use the

development tools.

@ Built-in Flash Memory Writing Program WriteEZ5
This is the Windows software to write programs on built—in flash memory.
By connecting TK-850/JH3E+NET and PC with bundled USB cable, you can write/delete
programs on the built—in flash memory.

@ Sample program
This is the sample program to run the Web server and to send/receive email.
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1.2 Installation of Development Tools

1.2.1 Installation Package

The attached CD—ROM includes the development tools and documentations. Users can use the installer
to install those development tools and documentations.

1.2.2 Installation of Development Tools

(@ Please insert the CD-ROM in the drive. The installer will show up automatically.
If it does not start automatically, please initiate it by double clicking the
SETUP.EXE.

g:;_'- NEC Electronics Microcomputer Developmen

e MEC Elec
up

Before vou execute this ins

Documents

Sample Program

Link to MEC Electronics Mizrocormputer

E it

<1> Readme First
The contents of the CD—ROM, and some notes are available.

Please read it at first.

<2> Install--
Click “Install” to start installation of development tools.

For details, please refer to the next section.
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<3> Documents
Manuals of development tools and the evaluation kit are available in PDF files.
When this button is clicked, the WWW browser will start. Adobe® Acrobat® Reader is available in the
CD-ROM.

<4> Sample Program
Click this button to start the WWW browser for the sample program and the tutorial.

<5> Link to NEC Electronics Microcontrollers
Click this button to start the WWW browser display the link to the NEC Electronics Microcontroller
web site (http://www.necel.com/micro/index_e.html)
The NEC Electronics Microcontroller web page provides with the latest product/tool information

and FAQs.

<6> Exit

Terminate the setup.

@ Click the “Install”

_10_
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@ “Tool Installer” dialog box is opened.

Select products that you need to install.
(as default, all the products that you need to use the TK-850/JH3E+NET are selected.)

“Explain” area displays an explanation of the selected product.

To change the installation destination, click .
When all the settings are completed, click | Install--- | .

* In this document, it is assumed that users install the programs under “NEC Electronics Tools”
directory (default installation directory). Users can find the tools by selecting “Start Menu” —>

“Programs” —> “NEC Electronics Tools”.

#% Tool Installer x|
v DeviceFile Install
’7DeviceFiIe: |DF703786 Verl .00 x| Seach. k el >
v Toaol Install:

ool Inztal S —

Tools;
Get Hew
Product | Size| - Saftware
CABR0W3.30 1E.296KB
CARR0Y 330 Documents 28 288kE Exit |
P+ WE.31 1752068 |
P+ 630 Documents 3. 240KB
LDG %W1.21 B.736KE
LDG %1.21 Documnents 3.136KB
STEEE0v2 14 2REKE
1085008 Wak0 Integrated Debugger 3,50 A7 952KB ﬂ
E splain:
_I Dirive:; C:
Awailable Space:
LI 52,250 428KB

Drestination; Required Space:
IC:\F’rogram Filez\MEC Electronics Tools Browse. .. | 136.338KE

@ Click when “Install” comfirmation dialog box is opened.
INSTALL x|

@ Install the Tools and DeviceFile,

Cancel

_‘I‘I_
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® Read “software license agreement” and click for continuing the installation.

To stop the installation, click .
Software License Agreement il

Fleaze read the follmwing licenze agreement, Scroll dovn to see the rest of the
aqreennemnt.

LUSER LICEMSE AGREEMENT
IMPORTAMT-READ CAREFULLY:

Thiz User License Agreement ["ULA"] is a legal agreement between you

[either a natural pergon or an entity] and HEC Electronice Corporation ["MEC"]
for the SOFTWARE PRODUCT. As used herein, "SOFTWARE PRODUCT"
means the HEC's computer zoftware products provided with this LA, which
includes computer software and may include azsociated media, printed
materials, and "online" files or data. By instaling and wsing the SOFTWARE
PRODUCT, vou aaree to be bound by the terms of thiz LA, IF you do naot

agree to the termg of this ULA, do not install or uge the SOFTWARE PRODUCT.

J=
Do you accept all the terms of the preceding License Agreement’y To inztall this product, pou
muzt click Yes to accept. IF pou chooze Mo, Setup will exit.

< Bac! «‘ Yes HNo |

® Enter the product ID, and click .

* The product ID is available on the other sheet.

InstallShield Wizard x|

Please enter the product ID of the product. &

Enter Product D

Product 1D iz written on the case or in the accompanying docurnents.

Froduct [D ||

InstallShield

<Back(| Mewt » I) Cancel

@ It starts copying the files.

_12_



TK-850/JH3E+NET User’ s Manual

Check the item specified below is selected when “Kind of File” dialog displays.

Click "Next”.
Install Wizard : Kind of File x|

Select the kind of installation file ;

@VBEDESMHE-E >

v ForWES0ESA3E

<Ba(INeDI Cancel

~—_  —

(@ When the installation is completed, the following dialog opens.

Click :
x

\!}) Installation finished,

5]4

Notes on the installation authority

To install this tool in Windows 2000 or XP, the authority of an administrator is necessary. Therefore,
please login as an administrator.

Notes on the install-directory ‘

Please do not use 2-byte characters, such as umlaut in the directory name, where the product is to be
installed.

Note on the version of Windows

If the language of the Windows is not English, a file transfer error during installation might be observed.
In this case, please abort the installation in the language, and re—install it in an English version of
Windows.

The identical problem may be observed, if a language other than English is specified as the system
language in the “Regional Settings Properties” tab.

Assembler RA850 and C compiler CA850 limit the object size to 128Kbyte.

_13_



TK-850/JH3E+NET User’ s Manual

1.3 Sample Programs

This section explains the overview and preparation of sample programs.

1.3.1 Preparation of Sample Programs

@ Insert the CD-ROM disk in the CD—ROM drive of your PC. The [NEC Electronics Microprocessor
Development Tools Setup] screen automatically appears.(if this screen does not appear automatically,
start setup.exe from Explorer. etc.)

g':;_r- NEC Electronics Microcomputer Developmen

Inztall... m

|
| Sample Program |

Link ta MEC EAZctronics Microcomputer

E it

@ Press the | Sample Program | button to start the WWW browser.

_14_
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<} 5ample Programs - Microsoft Internet Explorer i ] 4
J File Edit Miew Favorites Tools  Help | ':f'
- . @ 1 . Yz
J '\_)Back ML~ I \ﬂ @ _Ij ‘ /.jSearch ‘-:/'\'( Favarites {::‘3 ‘ = @E’ 'ﬁ
| Address | EADOCISAMPLE_E.HTML B> [t “Links e
-

~
Sample Programs
Welcome to TE-850/THIE+NET world,
The purpose of sample programs is to expenience TK-850/JH3E+NET.

Sample programs consist of the following items.
Copy them to the PC which TE -850 THZE+IET has mstalled.

o TEB50
o JH3EHMET
= chet
» cnet.prw OF Sample program described i the TE -850/ JH3EAMNET evaluation kit tutorial guide

Refer to the Uzer's manual below for usage.

s TE-B50/THSE+NET sample programs

|§| Daone |_|_|_|_|_| 4 My Computer

=l
4

@) Click the “TK-850/JH3E+NET Sample Programs” link , the following download confimation window
appears.

File Download |

Some files can harm pour computer. [F the file infarmation below
looks sugpicious, or you do ok fully tust the source, do not open or
zave thiz file.

File name: TK350 exe
File type:  Application
Frar: F:ASAMPLE

,i\, Thiz tppe of file could harm your computer if it contains
ralicious code,

YWiould you like to open the file or zave it to your computer?

Open | ( Save Cancel baore Info

v Wz azk before apening thiz ype af file

@ Click the butten.

_15_
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2l
Save in: Ig Local Disk (] j - % Ea-
[:I Daocuments and Settings
| 1Program Files
[ e INNT
[:I WlTemp
File: name: TFi.EI"'II' j < Save i )

Save az lppe; IAppIication ﬂ/ Cahicel |

g

®) After specifying the download destination folder, click the button.

® The self-extraction sample program (TK850.exe) is copied to the specified folder.
The folder that the “TK850” folder is made when this file is executed, and the sample program is
stored under the” TK850” folder.

_16_
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1.3.2 Overview of Sample Programs

The sample programs consist of following folders.

TK850
JH3E+NET
I— cnet
e cNE L. W Work space file
[==——Src Source file

_17_
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1.4 Installation of USB Driver

“NEC Electronics Starter Kit Virtual UART” USB driver must be installed on PC before you start using
the TK-850/JH3E+NET.

Please, follow the instruction below to install the driver.
”Starter Kit USB Driver” must be installed on the PC. If not, please refer to “1.2 Installation of
Development Tools” to install the driver first.

CAUTION:
Do not use a USB hub for connecting TK-850

First, connect the TK-850 to PC with USB.

Depending on the version of Windows OS, the installation will be differed. Please check your
Windows version, and follow the instructions
- Windows XP ->  "1.4.1 Installation on Windows XP”
— Windows 2000 —> “1.4.2 Installation on Windows 2000
After the installation, go to “1.4.3 Completion of USB Driver Installation”

_18_
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1.4.1 Installation on Windows XP

1. Once the TK-850/JH3E+NET is connected with USB, the “Found New Hardware Wizard” will be
started.

Select “No, not this time” and click :

Found New Hardware Wizard

YWelcome to the Found New
Hardware Wizard

Windows will zearch for current and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows pdate ‘weh site [with your permizsion].

Fead our privacy policy

an Windows connect to Windows Update to zearch for

Select “No, not this time” leoftwarne?

() Yes, this time anly
() es, now and every time | connect a device
() Ma, nat this time

Click “Next”

Click Mext to continue,

test = ][ Cancel

2. Select “Install from a list or specific location” and click )

Found New Hardware Wizard

Thiz wizard helps you install zoftware for:

IUSE Device

Select "Install from a list or specific \J If your hardware came with an installation CD
location” “ZE? or Hloppy disk. insert it now.

What do vou want the wizard to da?

O Install the software automatically [Fecommended)

”

(%) Install from a list or specific location [Adv Click “Next

Click Mezt to contitiue.

< Ba ” test = Cancel

_19_
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3.  Select “Search for the best driver in these locations.”, check “Include this location in the search:”,
and then click “Browse...” to select the driver directory path. The path should be “C:¥Program
Files¥NEC Electronics Tools¥TK—driver” as default installation. If the installation directory is not
default, then select “TK—driver” under the installation directory.

Click :
Found New Hardware Wizard

Please choose your zearch and installation options.

(%) Search for the best driver in these locations.

Usze the check boxes below to limit or expand the defa . .
pathz and removable media. The best diver found wail Select the driver directory

[] 5earch removable media [floppy. CD-ROM...)
Ihelude thiz location in the seanch:

JELC Electronic

() Don't search, | will choose the driver to install,

Chooge thiz option to select the device driver from a lisgt, Windows does R "
the driver you choose will be the best match for your hardware. Click “"Next
< Back ” test = Cancel

4. If the following dialog is opened, click ‘ Continue Anyway ‘ .

Hardware Installation

' f The zoftware you are installing for this hardware:
L

MELC Electranics Starter Kit Vintual UART

haz not pazsed Windows Loga testing to verify its compatibility
with Windowes =P, [Tell me why thiz testing iz important. |

Continuing your installation of this software may impair
or destabilize the correct operation
either immediately or in the future.
recommends that you stop this inst Click “Continue Anyway"
contact the hardware vendor for 2o
passed Windows Logo testing.

Cantifiug Arigway STOF Inztallation

_20_
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5. The installation of “NEC Electronics Starter Kit Virtual UART” driver is completed.

Click .

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finizhed installing the software for;

(3 MEC Electranics Starter Kit Vintual UART

Click Finizh to close the wizard.

Click “Finish”

6. Go to “1.4.3 Completion of USB Driver Installation”.

_21_




TK-850/JH3E+NET User’ s Manual

1.4.2 Installation on Windows 2000

1. Once the TK-850/JH3E+NET is connected with USB, the “Found New Hardware Wizard” will be
started.

Select “No, not this time” and click :

Found Mew Hardware Wizard

Welcome to the Found New
:{;‘ Hardware Wizard

Thiz wizard helps you install a device diiver for a
hardware device.

Click “Next”

To contitive, click Mext.

< Bach: I Meut » I Cahicel

2.  Select “Search for a suitable driver for my device”.

Click .

Found Mew Hardware Wizard

Inztall Hardware Device Drivers
A device driver iz a softvare program that enables a hardware device to work, with
an operating spstem.

Thiz wizard will complete the installation for this dewvice:

@ USE Device

& device driver iz a software
LIS . »
needs driver files for vour ney  device

installation click Mext.
"What da pou want thi@ to do?

' Search for a suitable diver for my device [recommended) Click “Next”

Select “Search for a suitable driver for my

™ Display a list of the known diivers for thiz device so that | can chog
driver

¢ Back I Mest > I Cancel

_22_
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3. Select “Specify a location”.

Click :

Locate Driver Files
where do wou want Windows bo zearch for driver files?

Search for driver files for the following hardware device:

@ USE Device

The wizard searches for suitable diivers in itz diver database on vour computer and in
bptional search locations that you specify.

Select ~Specify a location click Mest. [f you are zearching on a loppy dizk or CO-ROM drive,
or CO before clicking Hext,

Optional search locations:
[T Floppy disk drives Click “Next”
[~ CD-ROM diives
¥ Specify a location
[~ Microsoft Windows Update

¢ Back I Mest > I Cancel

4, Select the driver directory path. The path should be “C:¥Program Files¥NEC Electronics

Tools¥TK—driver” as default installation.
If the installation directory is not default, then select “TK—driver” under the installation directory.

Click .
Click “OK”
Found Mew Hardware YWizard ¢ |
Inzert the manufacturer's installation dizk into the drive 0 |
g zelected, and then click OFK.

Cancel |

Select the driver directory

Copy manufacturer's files from:

C:\Program Filez\MEC Electronics ToolshTK-driver j Browse. .. I
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5. Click :

Driver Files Search Results
The wizard has finished searching for driver files for your hardware device.

The wizard found a driver for the following device:

@ USE Device

Windowes found a driver for this device. Tainztal the diiver Windows found, click Mext.

@ c:hprogram fileshnec electronics toals\tk-driversmabzzall. inf

Click “Next”

< Back I Meut » I Cahicel |

6.  The installation of “NEC Electronics Starter Kit Virtual UART” driver is completed.

Click .

Found Mew Hardware Wizard

Completing the Found New
:{;‘ Hardware Wizard

_\> MEC Electronics Starter Fit Witual UART

windows has finizhed installing the software far this device.

Click “Finish”

To cloze this wizard, click Finigh.

\4

¢ Back I Finizh I Cancel

7. Go to “1.4.3 Completion of USB Driver Installation”.
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1.4.3 Completion of USB Driver Installation

Confirm the USB driver is installed on PC.

Start “Device Manager”, and find “NEC Electronics Starter Kit Virtual UART” (without “?” mark) under
the “Ports (COM & LPT)”".

Device Manager

Zl Computer Management E|@|E|
Q File  Action Wiew Window Help -|=] x|
s B E &S 2 =W &

Compuker Management (Lacal) = CPT210L
= ﬁ& Swskem Tools j Camputer
+ Event Yiewer g Disk drives
+ E_] Shared Folders § Display adapters
A# Performance Logs and Alerts ot DVDCD-ROM drives
E;, Device Manager 28 Human Inkerface Devices
- @ Skarage (=2 IDE ATAJATAPT controllers

+

+ Removable Skarage ‘s Kevboards
Disk Defragmenter ") Mice and other pointing devices| Find “NEC Electronics Starter Kit

Disk Managernent B Monitors Virtual UART (COMx)”
+ @ Services and Applications BE& Mebwork adapters

O o e O O O O B B

2 Parts (COM & LPT)

@), Sound, video and game controllers

¢ Swstem devices
Universal Serial Bus controllers

+]-- [

The screen above shows that the COM port number is “COM8”. If ID850QB is not in use, you can use
this port number for connecting TK-850/JH3E+NET.
When you change the USB port connection, the COM port number will be changed as well.

Select this COM port number when you use WriteEZ5.

CAUTION

*Do not do “Hardware Modification Scan” when you communicate with the target device.
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CHAPTER 2 Experiences

In this chapter, you will experience how to use the development tools with using the sample programs.
The development tools are :

— Integrated Development Environment (IDE), PM+

— Integrated Debugger, ID850QB

You will use the programs that you prepared in “1.3 Sample Programs”, as the sample programs for
TK-850/JH3E+NET

You will be able to understand how to use the development tools and the concept of project files which
you need for producing application programs.
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The overall steps are as follows:

2.1 Start PM+

&

2.3 Load Workspace

&

2.4 Set Linker Options

2.5 Set Compiler Options

&

2.6 Create Load Module Files

&

2. 1 Check Debugger Settings

&

2.8 Check Board Settings

&

Run Programs

2.9 Start Debugger

2.10 Run Programs

&

2.11 Stop Programs

&

2.12 Close Debugger

¥

2.13 Quit PM+
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2.1 Start PM+

Let’s start using the development tools.

First, start the PM+
Select “Windows Start Menu” —> “Program” —> “NEC Electronics Tools” —> “PM+ V6.31".

-EEPM+—N0 Workspace [OutPut] ;Iglll
File Edit Find Layer Yiew Projeck Build Tool ‘Window Help
ERr e TR Her+ -[2Ele |
I | EEEE L
=101 CEVETS =101 x]
Fis | Memo | - [EOF] ﬂ
----- rrg No*workspace
KN H
Faor Help, press F1 ] Lt it itz
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2.2 What is PM+

In PM+, application programs and environment setting are handled as a single project, and series of
actions such as program creation using the editor, source management, build, and debugging are
managed.

Also, one of more project files is managed together as a workspace.

Menu bar Tool bar

55 PM-+ - No Workspace [OutPut] (=] B3]

File Edit Find Laysr Yiew Project Buld Tool Window Help

|2e-DEH|8R| s =@ % | i+ + -leEle |

I E| =L

o T i
Fies | Memo | - [EOF] ﬂ‘
' MNo'workspace

\ L 8y

For Help, press F1 \ NI [ [ ikt 4
\ \
Project Window Output Window
Project window A window in which project names, source files, and include file are displayed using a tree
structure.
Output window A window in which the build execution status is displayed.

I::> For details regarding menu bars and tool bars, refer to “Help” menu in PM+.

“Help” on menu bar , then “PM+ Help”
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2.3 Load Workspace (project)

In this section, you will use the workspace that you created in “1.3 Sample Programs”
For creating a new workspace, refer to “Chapter 5 Other Information”.

The workspace has information about the build environment for the sample programs.

Select “File” on menu bar and “Open Workspace...”.
Then, select “cnet.prw” under the directory “C:¥TK850 ¥JH3E+NET¥cnet”.

S
[File Edt Find Layer View Project Build Tosl Window Help
Tew Crrl+n -
oo o b K2 | G [MAC_A0DR =« > % HE’E” ? ‘
Insert file... j| L ___1_ :-fd_' % .).‘.lJH ‘
Close
o T R

— [EOF] ﬂ

SSwweslinhaige e

Close Workspace.

Save Chrlts
Save As..

Change Source Fle Mame. ..
Save Al Source Filzs

Prink Prewiew
Print.... Crl+P

Recerit File

Recent Warkspace:

Exit PM+

A

kil t 4
Open an existing workspace ,_ ,_ IL_ ,X_ ,V_ v

Open Workspace
Loak in: IL’f}cnet j = B

Select the directory that
contains the sample

\ programs.

g —

File name: Icnet.prw ‘ D

—

Files af bype: IWlespace File(" pr] | Cancel |
Help |
¥

Select “cnetprw”, then click .
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Workspace name: “chet.prw”

—

E',:,' PM+ - cnet.prw [OutPut]
File Edit Find Laver View Project Buld Tool Window Help

Load the workspace file “cnet.prw”

J%'D@u|§lﬁ|%ﬁ|%llece h\

J|TK-850_JH3-E-TK-SSD_JHS-E || pebug Buid R -

R ol
Files | Memo | - [[EOF] ZI
TK-850_Jx3-F - 1 Project(s] < Project group

\ Project
1] 17
Y O I e T
For Help, press F1 I_I_ lﬁlﬁlﬁ 5

The workspace file “cnet.prw” contains one project called “cnet.prw”. You will use this project
“TK-850_Jx3-E”.

CAUTION:

Please ignore when you get a prompt saying “files could not be found”. This may occurred when
the installation directory is not a default.
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2.4 Set Options

The compiler options have been set by project file. However, because some compiler options are useful,
following two settings are covered specifically in this section.

— MAC address setting

— Enable C++ comments

— On—chip debug (Disable/Enable, security ID)

Select “Tools” on menu bar, then “Compiler Common options”.

2.4.1 “General” Tab

Select “Tool” on menu bar in PM+, then “Compiler Options...”.
Select “General” tab, and specify the MAC address in "Define macro" field as described below.
You can find the MAC address on the back side of substrate.

To Specify MAC Address (physical address):
Add “;SPEC_MACADDR=0x00,0x11,0x22,0x33,0x44,0x55;” in “Define macro” field if the MAC address is
“MAC:00-11-22-33-44-55" on the back of substrate.

Compiler Options =l
Dietail of Optimization I External Regizter I Output File I Output Code I Meszage I Azzembler I Others I
General | Input File I Freprocessor I C Language I Optimization and Debug Infarmation
¥ Wse Eommorn O ptimization (O ptin [ Assembler Source[-Fs]: Browse...l

Optimization Level: I
Optimize for Debuaging[-0d = .
I P agng| Od] J [~ Aszemble List[Fyvl: Browse...l
¥ Gererate Debug Information(-g] I
Warning Level:
[ Output Source Comment]+c]
ILeveI‘I j

[~ “erboze Mode[-v]

#hine Macrol-D: \ Edi.. I
MEC:CMET_NOSYS;SPEC_MACADDR=0:00,0:11,022,0433,0:44, 0:55]

Command Line Option:

-cpu F3783 - Mincludetipyd - Sinclude -l \includesether1 00 -DMEC -DCMET_MOSYS A
-DSPEC_MACADDR=0x000:11,0x22,0433,0444, 0255 < cxxcom +pro_spi_untime=off -+ -0d -g

-

n]4 I Cancel Apply I Help |

Caution

MAC address is not specified in the sample program as default. This causes a compiling error when you
compile it. Therefore, set the MAC address before building it.
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2.4.2 "Extend” Tab

Select “Device” tab on “Compiler Common Options” window, and check following settings.

Compiler Common Options ﬂ

File | Startup | Link Directive | ROM | Flash  Device |

[~ 256M Byte Mode

BEL Heaster I
Secunty |D:_
C=fEFEFEFEFFFEFEFEFFFE >

By checking this check box, 256ME mode iz avallable.
YWhen it iz checked, <2560 option of the compiler, the azzembler and the linker iz
zet.

2k, I Cancel Spply Help

Set the security ID. The security ID is a specific ID code (10 bytes) used for the authentication
when the debugger is starting. The security ID is stored at the address 70H-79H in the
microcontroller built—in flash memory. The security ID in the flash memory and the ID entered in the
configuration dialog are compared when the debugger is starting. When the ID does not match, the
debugger cannot be started. Therefore, it is useful to protect the program data in the memory from
others.

If you do not need to care about the security, it is recommended to enter
“FFFFFFFFFFFFFFFFFFFF”. (When you erase the data in the flash memory, the ID is set to this

value.)

If you forgot the security ID code stored in the address 70H-79H, the debugger (ID850QB) will not
be able to start.

In this case, you need to use “WriteEZ5” to erase the built-in flash memory. By erasing the flash
memory, the security ID is set to “FFFFFFFFFFFFFFFFFFFF”.

For details, refer to “5.4 WriteEZ5”.

2.4.3 “Preprocessor’ Tab

Select “Tool” on menu bar in PM+, then “Compiler Options...”.

Select “Preprocessor” tab, and check “Use C++ Style Comment”.
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This setting allow you to use the C++ comment using “//”.

It is useful feature when editing programs.

Compiler Options x|

Detail of Optimization I External Regizter | Output File I Output Code I Messagel ﬁssemblerl Others
General I Ihput File Preprocessar | C Language I Optirization and Debug Infarmation

Include Search Pathl-1]: Edi... |
Define Macrol-D]: Edit... |

[NEC.CNET_MOSYS

Undefine b acral-U]: Edit... |

Limit af Humber af Macral+m]; I " Preserve Preprocessor Comment[-C]
™ Use Trigraphl+]

@ C++ Shyle Cnmment[-x@

Command Line Option:

-cpu F3783 - Nincludehipyd - vinclude -1 \includehether1 00 -DMEC -DCHET_MOSYS -<cuscom ;I
pro_epi_runtime=aff -x<r -0d -g J

ok I Cancel e ] | Help |
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2.5 Create Load Module Files

After developing the source code, you have to create load module files by compiling, assembling, and
linking. This process is called build.

Click the build button

, or select “Build” on menu bar, then “Build”.

il
File Edt Find Layer ¥iew Project Buld Tool Window Help
|2 -0 &R % B2 W e e+ -[=Ele |
| [ikesae Tkasgme  ][DebugBuid MIEIEY - N ‘
j =101x]
Fies | emo |
=] TK-B50_Jx3-E : 1 Project(s)
=@ TK-850_Jx3E
(23 Source Files
(23 Include Files
(2 Project Related Files
(2] Other Files
&
1411 s
For Help, press F1 ’7 Lol [0 el 2
M-+ - cnet.prw [DutPut] ol x|
File Edit Find Layer View Project Buld Tool Window Help
|2 - DEH|8R| 5 =08 F = Hers-ERlE
| [TK850BE - TB50BE  v][Debugbuid Tl & A £ X |HE |
i W=l couea: =10
Files |Memu| - "CiVPrograw Files\NEC Electronics Toolsh\CASS0NW3.30Vhincadso T
- - "C:iVFrogram FilesVMEC Electronics ToolshCASS0YW3.30Vhin' cads0:.
E‘. TK-B50_Jx3-E : 1 Project{s) - "C:iVFrogram FilesWMEC Electronics ToolshCASS0YW3.30Vhin' cadso.
@ TK-BS[L.I::CIJ-E - "C:iWFrogram FilesWMEC Electronics ToolshCASS50YW3.30Vhin'asg50.
(3 Sownce File: - "Ci%Program Files\MNEC Electronics Tools)CASS04W3.30%binhcads0,
(23 Inchde Fies - "Ci%Program Files\MNEC Electronics Tools)CASS04W3.30%binhcads0,
{23 Project Related Files - "Ci%Program Files\MNEC Electronics ToolshCASS504W3.30%binhcads0,
+.[Z Other Files -

' x| izgs Tools\CABSO\W3.30Vhindcadsad,
! izgs Tools\CABSO\W3.30Vhindcadsad,
I »; izgs Tools\CABSO\W3.30Vhindcadsad,
- \1‘) 13500 Buld completed nofmally. bs .2 Tools\CABSO0\WA.30Vbind cads0,
I izgs Tools\CABSO\W3.30Vhindasds50,

= izgs Tools\CABSO\W3.30Vhindcadsad,
= izgs Tools\CABSO\W3.30Vhindcadsad,
bed o ics ToolshCABS0NVW3.30Vhin' cadso.

- "C:iVFrogram FilesWMEC Electronics ToolshCASS50YW3.30Vhin'asgs50.
- "C:iVFrogram FilesVMEC Electronics ToolshCASS0YW3.30Vhinh 14550,
- "C:iVFrogram FilesVMEC Electronics ToolshCASS0YW3.30Vhin' rompdt
- "C:iWFrogram FilesWMEC Electronics ToolshCASS50%YW3.30Vhin hxS50.
-+

- Build Total error(s) : 0 Total warningis) : O [EOF]

L1l a7
(I I I T

Build has been completed successfully.
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2.6 Check Debugger Settings

After the build, you should configure the debugger settings.
The debugger settings have been set by the project file as well. However, because those settings are
important for debugging, some settings are covered in this section.

Select “Tools” on menu bar, then “Debugger Setting...”.

M+ - cnet.prw [OutPut] ;Iglil

File Edit Find Layer Wiew Project Build | Tool ‘Window Help

. —~ B 5 Compiler Common Options. .. &« & = = |
J ﬁ D = n | % & | % E Section File Generator Options.. . Hﬁ’: ‘?
J [TK-B80_1x3.E - TK-B50_Js3E =][Debw  Comier Options... TR |

Assembler Options...

= ProjectWin —|0O|>  Linker Options... ; ;Iglll

File:s |Mem0| ROM Processor Options. .. ctronics ToolshCASS0N WS . 304bin,ead50
= Hexa Conwverter Options. ., ctronics ToolshYCASS0YW3.30%binhcadso:
E"'- TE-B50_Jx3-E : 1 Project(s] Static performance analvzer Options... ctronics Toolsh CASS04YW3.30%bhinhcasso.

5@ TK-850_Jx3E

Ject Analysis Tool. ctronics ToolsYCAGSOWW3.30Ykhinhasss50.

(3 Source Files tronies ToolshCASS04WS.30%kbint cagso.
(3 Include Files o0 ronics ToolshCASS04W3.30Vbint cagso.,
(3 Project Related Files s ctronies ToolsiCAS504U3.301bintcass0.
(1 Other Files S —— , betronies Tools)CASSO0MVWS.30Vbin, cass0.
ctronies Toolsh CABSO0Y W3 .30%binhca850.

File Compare. .. ctronics Toolsh CASSOYW3.304khinhcaS50.

Device File Installer ctronics Toolsh CASSOYW3.304khinhcaS50.

ctronics ToolshCASSOYW3.30Ykhinhas350.

Fliki- S0 ctronics ToolshCASSDYWI.304%binycadso.

Fant... ctronies Toolsh CASEDYWE.304binyead50.

Customize. .. ctronies Tools)CASE0YW3.304kbinhcasso,

ctronics ToolshCABS04YW3.30%kbintasg850.
ctronics ToolshCABS504YW3.304%kbinY 14850,
ctronics ToolshCABSOYW3.30YVhinhromps:t
ctronics ToolshCASS04YWS.30%binthx850.

Recaord the Key Operations
Play Back

Save bhe Key Operations, .
Load the Macro File. ..

Play Back the Macra File...

Total warning(s) : 0 [EQF]
Register the Macro Files...
Play Back the Register Macra 2
-
4 » v
Change debugger settings l_ Li1 )il [Ye2l 2
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Check if “ID850QB V3.60 V850 Integrated Debugger” is selected on “Debugger”.

Debugger Settings

Select Debuager e —

Debugger:

File M arne;

Optior;

Debug Target
Debug Target File:

| C:ATKB504H3E +NE Thenethomp. out =l

[~ Erecute Symbol Reset after Download

¥ Erecute CPU Fieset after Download

Debug Optionz
[ | Download the Debug Target Files in the zame Froject Group

Debug Target File List:

k. Cancel | Help |

If you cannot select “ID850QB V3.60 V850 Integrated Debugger”, select “Project” on menu bar,
“Project settings” —> “Tool version settings” —> “Detailsetting” —> then select “ID850QB V3.60".
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2.7 Check Board Settings

Before connecting the PC and the TK-850/JH3E+NET with USB, you should check the setting of SW1
on the board.

(@ Set the SW1 of the TK-850/JH3E+NET as follows.

SWi1
Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON

@ Set JP1 to 1-2 short.

@ After the switch settings are completed, connect the PC to USB1 on TK-850/JH3E+NET with USB
cable.

JP1

SWi1

USB cable
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2.8 Start Debugger (ID850QB)

Click the debug button [/ , or select “Build” on menu bar, then “Debug”.

If you do not see the debug button, go to “2.7 Check Debugger Settings” for changing the settings.

The steps to start the debugger will be explained below.

M-+ - cnet.prw [DutPut] =] 3]
File Edit Find Layer Yiew Project Build Tool Window Help
|& - DS H(SR| 5[ e
] [TH-B50_IN3E - TE-BE0_J3E |[oebug Buid = &
N REET
Files |Memu| Program Files\NEC Electro =2 Tools\ CASS0WT3.30%khinh caasoﬂ
_ - Program Files|\NEC Electronics Tools)CASS50YU3.30%kincadso;
=1kl TR-850_Jx3-E : 1 Project(s) :\Program Files\NEC Electronics Tools)CiS504U3.304bin)casso.
=R~ TK-850_Jx3-E :\Program Files\NEC Electronics Tools)CiS504U3.304bin)as850.
[ Soucs Files 1\Program Files\NEC Electronics ToolshCAB50%U3.30%bin}cags0,
0 Includs Fies ;Y\ Program Files\HNEC Electronics Tools)CAS50%U3.30%kbin)cadso.
(1 Project Related Files :\Program Files\HEC Electronics Tools|CAS50%U3.30%bin)cadso.
(0 Other Files :\Program Files\HNEC Electronics Tools|CAS50MU3.30%kbin)casso.
Y Program Files\NEC Elsctronics Tools)CAS504W3.304bin)casSs0.
Y Program Files\NEC Electronics ToolshCS504U3.
1Y Program Files\NEC Electronics Tools)CASs
1\ Program Files\NEC Electronics Tools
ihYProgram Files\NEC Electronics
:\Program Files\NEC Electronics
" Program Files\NEC Electronics
Y Program Files\NEC Elsctronic
- *C:\Program Files\NEC Electronic
- "C:\Program Files\NEC Electronic
- "Ci‘Program Files\NEC Electronic
-
- build Total error(s) : 0 Total war

ID850QB is launched

<11 oz
For Help, press FL 1 L et iz 4
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”

“Configuration” dialog is opened. Follow the settings below and click “OK”.
*Enter “6” in “Main OSC”
*Enter “8” in “Multiply rate”
*Enter "FFFFFFFFFFFFFFFFFFFF” (F x 20) in “ID Code”.
*Select "UARTCO” in “Port” at “Target Device Connection” area

then click :

— Chip Clock
Mame: uPD I?DF3?83 'I '
( ] -

— Intemal Memory Restare

. B -
ROM: Kevte( Froct. |
Rsh: |E144D" "'IB_I,ltes |__, About... |

32766 -

D ataFlash: II:I“ 'l KBptes RED

|0 Cod
I- |lze [ataFlazh I vl ’7 dxxxxxxxxxxxxxxxxxxxx )

— Programmable /0 Area =

[ Start &ddress I

— FPenpheral Breal 1 — Monitar Clock 5 — Target Device Connection

) Break & System
Fart: IU.-’-\FETED VI

% Hon Break  User

- ask
= Wi sk IRz T HLpRE T RESET T SToR

I~/ = DBINT T MODE 0.2 |TagetDepend 7]

— Memory Mapping
. . . . Add
Access Size: ' gRit " 1ERit 2Bt
bemany Attribuke: 4 apping Addrezs & Chip Delete |

Target j I = I j

Click when the confirmation dialog for downloading load module file is opened.

]

? ) WE?0D: Do vou want ko download Load Module File?

Yes Mo
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CATKSAMJHIE+MNE T cnetyromp.out
ohject: loading...
symhbal: loading...

ID850QB starts and downloading the

program to flash memory.

Cancel

When the download is
completed, the source code
will be displayed

#5 [D850QB : cnet.prj i [m] 43
File Edit View Option Run Event Browss Jump Window Help

I [ | o = o] 2| BB m| B Qla|s2 =45 BT

Seach. | <¢ | > || Waich | Guick. | Refech | Close |
uoirl mainC void >

P >

= hu_initialize(D;

+# Load the Parameter of FlashROM to RAM. =~
{;

= paran_load{(>;

% Interrupt Enable »/
EI<>s

#% Network initialization s/
cnet_init{>;

s% Setting of network interface =~
netif setup(d;

#» Start of HTIP server =~
cnet_httpdinitd;

#% Beg. init =/
seven_seg_init{};

while C(12>{
#* Execution of sample program of mail pr
mail_sample<>;

msleep{1);

[main.c# 106 |oooooood | .0 msec

NOTE:
Completion of the download does not mean running the programs. Therefore, even though you
press switch on the board, it does not make anything happened. To run the sample program
demonstration, see “2.9 Run Programs”.
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2.9 Run Programs

Now, you are ready to run the program.
Click the restart button | , or select "Run” on menu bar, then “Restart”.

The sample program runs.
ID8500B : ch =10l ]

FilggsPimagiew  Option Run Event Browse Jump Window Help

BB m| B #s Ol

Watch | Ouick.. | Refresh |
2 poid mainC void 2>

Close_|

hu_initialize(D;

## Load the Parameter of FlashROM to RAM.
paran_load<{};

=

% Interrupt Enable »/

EI<>s
s*% Network initialization =/
cnet_init{(>;

s% Setting of network interface =~
netif setup(d;

#» Start of HTIP server =~
cnet_httpdinitd;

Run the sample program

#% Beg. init =/
seven_seg_init{};

while (1>¢

#* Execution of sample program of mail pr
mail_sample<>;

msleep{1);

[main.c# 106 |oooooood | .0 msec

ID850QB : cnet.prj =] 3]
File Edit ¥iew ©ption Run Event Browse Jump ‘Window Help

L s A N = A T = e s e T =5

>_| Watchl Guu:k..l Helreshl Clase |
poid mainC void >

P >
hu_initialized);

+% Load the Parameter of FlashROM to RAM.
paran_load(>;

/% Interrupt Enable =/

EIC);
<= Network initialization x/
cnet_init(>;

+#* Setting of network interface */
netif_setup(d;

+% Start of HTIP server x/
cnet_httpdinit{>;

s% Beg. init s
seven_seg_init{>;
while (1>¢

7% Execution of sample program of mail pr
mail_sample{>;

msleep(1);

When programs are running, the status bar will be red.
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Confirm if 7SegLED (U3) on TK-850/JH3E+NET is lighted.

7 Seg LED

g You could confirm the sample program is working.
@ The programs downloaded by ID850QB cannot use without ID850QB connection.

For stand—alone operation, write the HEX file by WriteEZ5.
For more information about the WriteEZ5, refer to 5.4 WriteEZ5” document.

_45_



TK-850/JH3E+NET User’ s Manual

2.10 Stop Programs

Now, you are going to stop the program.

Click the stop button

plamEdit Wiew Option Run Event Browse Jump indow Help

IDB500B : cnet.prj

I'|, or select “Run” on menu bar, then “Stop”.

=18l

Watch | Ouick. | Fefiesh || Close |

2 poid main< void >

hu_initialize();

##* Load the Parameter of FlashROM to RAM.
param_load{;

7% Interrupt Enable »/
EIC>;

#* Network initialization =~

cnet_init{>;

#% Setting of network interface =/
netif setup<l;

#x Start of HITP sepver =~
cnet_httpdinit{>;

s%* 8eg. init =/
seven_seg_init{>;

while <1)>¢
mail_sample();

nsleep{i);

/% Execution of sample program of mail pm

Stop the program

£ 1DB5006 : cnet.prj
Fille Edt VYiew Option Rum Ewent Browse Jump ‘Window Help

e e = ]| | 5| | B[] Q||| =<0

W’atchl Quick... I F\efreshl Clase I

g
while < MIND & MIND_BUSY >;
return (UINI16>MRDD;

MII WRITE
UINT8 wReg : FHY register address
UUINT16 wdata : write data

Function :
Inputs H

e
e
e
e

Outputs

5
7uoid phy_write _reg{ UINT8 wReg . UINT1i6 wdata >

s
#%* SCANA bit check
s

£33

if (MIND & MIND_SCANA > <
N MCHMD = “MCMD_SCANC;

s
»% BUSY hit check

s
while { MIND & MIND_BUSY >;

7% yrite PHY register
-~

uwdata;

HUTD

MADR = ¢ (CUINT32>PHY_ADDRESS<{<{8> ! ((HlNT32)w’§‘
- L]l

=

0|

|phy_read_reg |gooosapa | [Sm 415 D49ms

[Manual Break

When the program stops, the status bar changes back to the original color.
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2.11 Close Debugger (ID850QB)

Select “File” on menu bar, then “Exit”.

ID8500B : cnet.prj -0l =l
File Edit Wiew Option Run Ewent Browse Jump Window Help
Open. .. Chrl+0 H E ! L
= |l £ 2y

open-.. BlB|m| BlE® Qldse =
Close
Download. .. tch I Quick...l Flefreshl Close |
Laad Module. .. I3 . =]
Unload while ¢ MIND & MIND_BUSY 5;
pinad... return (UINT16>MRDD;
Projeckt 3
Enwitonment » fion = MII WRITE

= UINIE uReg : PHY register address

: WUINT16 wdata : write data

“write_reg{ UINT8 wReg . UINT16 wdata >

o

/% SCANA bit check

'S

if (MIND & MIND_SCANA > £
MCHMD = "“MCMD_SCANC;

>

s

#% BUSY bit check

s

while < MIND & MIND_BUSY >;

s

Y

[

#% yrite PHY register

I
MADR ¢ C(CUINT32>PHY_ADDRESS<L8> | (<
MUTD wdata;

=N 0N N N

INT32 )wgl

P

The exit confirmation dialog is displayed.

|ether_driver.c#8?? |phy_read_reg |UDDDBADA S 415 049ms |Manua| Break 4

x|

IDE500B

'? i This will end vour Debugger session,

Do you wank ko save the settings in the project file #

Yes Mo | Cancel |

If you click , it saves the settings in the project file, and then closes the ID850QB. It is
recommended to save the settings as it saves the window you used, window size, layout, etc.
If you click , it does not save the settings and closes the ID850QB.
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2.12 Quit PM+

Select “File” on menu bar, then “Exit PM+”.

D85006 : cnet.pri g ] o2
File Edit WYiew Option Run Ewvent Browse Jump ‘Window Help

Open... Chrl+0 E3
=|fE )
o BlB|m| B%/%| Qs
Close
Download... tch I Quick... | Hefreshl Cloze |
Load Madule. .. / / =]
Upload wvhile ¢ MIND & MIND_BUSY >;
return (UINT16>MRDD;
Project 3
Environment ¥ fion = MII WRITE
£ : UINI8 wReg : PHY register address
Debugger Reset,,. : UUINT16 wdata : write data
ts I —
ite_reg{ UINTE wReg . UINT16 wdata >
888 s 4
889 /% SCANA bit check
898 s 4
e 891 if (MIND & MIND_SCANA > {
e 892 MCHMD = “MCHD_SCANC;
893 ¥
894 s 4
895 7% BUSY hit check | |
896 s 4
e 897 vhile { MIND & MIND_BUSY >;
898 s 4
899 #% yrite PHY register
900 / / =]
e 281 MADR = ( CCUINT32>PHY_ADDRESS<<8> | (C(UINT32)w]]|
3 282 MUTD = wiatas; =1
(I § S § SN T r L 1) A L )

|ether_driver.c#877 |phy_read_reg |oooosapa | [Sm 415 D43ms [Marual Break. 4

PM+ is closed.

The experiences section ends now.
You can find more information how to use the development tool and information about other useful

features in “Chapter 5 Other Information”.
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CHAPTER 3 Hardware Specifications

In this chapter, the hardware of TK-850/JH3E+NET will be explained.

Microcontroller 1 PD70F3783 2%V850ES/JH3-E

Clock External main system clock: 48MHz (6MHz x8)
Sub—clock: 32.768KHz
Interface USB x2 (MINI B connecter)

Connecter for N-Wire (KEL connecter)
Connecter for MINICUBE2 (only pad)

Connecter for Ethernet (RJ-45, TDK TLA-6T718)
Connecter for CAN (Connector and other
peripheral parts are not mounted.)

Expansion connector (only pad)

Dimension 90mm x 60mm

Power supply voltage | 5V
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3.1 Layout of hardware functions

JP1 P76~P79 LED1 SW4 P912,P98 SW3 U3 P90~P97 SW2 T RESET LED2

TESSERa"y

DCvVDD1,2 SW1 RXD  AVREFO,UVDD,FLMDO P42,P41 LED3

3.2 Layout of solder—short pad

Ji CN4 FP1 TR1

USB1 usSB2 CAN1 NWIRE1
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3.3 Hardware Functions

3.3.1 SW1

The bit 1-4 on SW1 are for mode settings, Bit5—8 of SW1 are connected to "P76/ANI6” ~”
P79/ANI9” for general-purpose input port.

@ Set as shown in the following table if you wish to debug using bundled ID850QB through USB1

SW1
Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON

* When you debug through USB1, it communicates with the host machine through P30 and P31
pins. Therefore, you cannot use these pins.

@ Please change to the following settings when writing it in the flash memory with built=in CPU by using
WriteEZ5. (The hardware of WriteEZ5 is built into TK-850/JH3E+NET.)

SW1

Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON

@ To run the programs stored in built—in flash memory by WriteEZ5, use following settings and re—supply
power.

SW1
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 ON

@ Please change to the following settings when you connect N-Wire emulator.

SW1
Bit1 OFF
Bit2 OFF
Bit3 OFF
Bit4 ON
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@ Bit5-8 of SW1 is connected with the following terminals CPU.

There are connecting to pull-up resister. When the switch is pushed down, it sends the signal of “Low”.

SW1
Bitd P76
Bit6 P77
Bit7 P78
Bit8 P79

3.3.2 SW2

This is the reset switch. You can reset the microcontroller by pressing this switch.

3.3.3 SW3 (INTP17)

SW3 is the push switch connected to ” P98/TENCO1/INTP17/A8" pin in CPU. There are connecting

to pull-up resister. When the switch is pushed down, it sends the signal of “Low”.

3.3.4 SW4 (INTP18)

SW4 is the push switch connected to ” P912/TOAB10OFF/INTP18/A12” pin in CPU. There are

connecting to pull-up resister. When the switch is pushed down, it sends the signal of “Low”.

3.3.5 LED1 (POWER)

This is the POWER LED. It is lighted when it gets power supply.

3.3.6 LED2, LED3

The table shows the status of Ethernet transceiver.

Display Function
LED2 LINK Link ON Indication
LED3 ACTIVITY Activity Indication
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3.3.7 U3(7seg LED)

7seg LED of U3 can be lit with P90-P97.
Please set the port mode to the output and output “Low” signal from the port.

U3
- P90 -
P95 P91
P94 P92

o P93 T 87

The figure of 0—-9 can be displayed by writing the following values in P9 register.
Example of displayed figure and set data.

0 0xCO0 5 0x92
1 0xF9 6 0x83
2 0xA4 7 0xf8
3 0xBO0 8 0x80
4 0x99 9 0x98

3.3.8 JP1

JP1 are the jumper switch pin to select power supply.

JP1

1-2 short | It is supplied power from USB1 connector(for debug).

3-4 short | It is supplied power from USB2 connector(for V850ES/JH3-E internal USB).

5-6 short | It is supplied power from AC adapter (+5V) connected to CN4.

3.3.9 CN4

CN4 is the power supply connecter of the AC adaptor.
You can supply the power by setting the JP1 to 5—6 short and connect 5V AC adapter.

3.3.10 J1

This is the connector for external power supply.
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3.3.11 NWIRE1 Connector

These are connector for N-Wire emulator.
It can connect N-Wire emulator of IE-V850E1-CD—-NW etc.
The connector from KEL Corp. “8830E-026-170S” is mounted on NWIRE1.

3.3.12 FP1

This is the interface for connecting MINICUBEZ2.
As a connector is not mounted, you need to solder 16pin connector ("FFC-16BMEP1” from Honda
Tsushin Kogyo Co., Ltd.) on FP1.

3.3.13 USB1
This is the USB interface for debugging.

You can use this when you need to debug or make serial communication using P30 and P31.

3.3.14 USB2
This is V850ES/JH3~E built-in USB interface.

3.3.15 CAN1

This is the interface for CAN communication.

Connector and other peripheral parts are not mounted.

3.3.16 TR1

This is the interface for Ethernet communication.
TLA-6T718 from TDK Corp. is used for RJ-45 connector.
LAN8700C from SMSC is used for Ethernet transceiver.
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3.4 solder—short pad label

When using a circumference board connector (CN1) without using a circuit on board, in order to
separate a circuit on board, the terminal of CPU can be customized by making the pad for solder
short opening.

Pad for solder—short has shape like the figure below.

When you make an open circuit, cut the narrow part of the Pad with a knife.
To make short circuit, join the separated Pad with a soldering iron etc.

Solder—short pad Solder—short pad
(opened shape) Shorted shape

Solder-short State when Connection
pad name shipping it

7SegLED

P90~P97 Short [T TTTTITTTTTTTTTTTmossosossssssssssoosooooooooos
Open when using it for other usages
FLMDO to P37 on CPU

FLMDO Short — - -
Short When built—in flash memory is rewritten by self
VDD<->AVREFO

AVREFO ) T o 0

° Open when AVREFO is driven by other voltages.

VDD<-> Regulator output

DCVDD1,2 Short [T T e T

© Open, when you supply the power from CN1.

VDD<->UVDD

uvDD Short
Open when UVDD is driven by other voltages.
P30/TCDDO

RXD Short Open when P30 isn't used for USB1 communication
interface.
SW1, 5-8bit

P76~P79 Short Open when P76~P79 isn’t used for general-purpose
input SW
P98 <—>SW3

P98 Short [ Tty
Open when using it for other usages
P912 <—>SW4

P912 Short [ TTTTITTTTTTTTTTTmossosossssssssssoosooooooooos
Open when using it for other usages
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P42

Short

Open when you don't use USB D+ pull-up signal.

P41

Short

P41<{——> USB D+ pull-up enable signal pin.

Open when you dont use USB D+ pull-up enable
signal.

T_RESET

Short

4Pin U2 <—> T_RESET signal.

Open when the Reset IC isn’ t used for.
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CHAPTER 4 Troubleshooting

This chapter describes how to solve troubles you may face.

4.1 If you cannot find USB driver when you connect PC to the kit

Check Point 1
If you use USB hub, do not use it. (USB hub is not supported)

Check Point 2
Check if you installed “NEC Electronics Starter Kit Virtual UART Driver” in “1.4 Installation of
USB Driver”. If not, install the driver.

Check Point 3
If above 2 check points are confirmed, disconnect the USB cable from PC and re—connect again.

4.2 Error when you start the debugger

There could be several reasons to make errors happen.
The solving processes differ depending on errors. Please check the error message first.
The solving processes for each error are as follows.

4.2.1 "Can not communicate with Emulator...” (FO100 or A0109)

Check Point 1
If you use USB hub, do not use it. (USB hub is not supported)

Check Point 2
Check if the settings of switches on the kit are correct with referring “2.7 Check Board Settings”.

Check Point 3
Confirm the USB driver installation with referring to “1.4 Installation of USB Driver”.

Check Point 4
If above 3 check points are confirmed, close the debugger and disconnect the USB cable from PC.
Re—connect USB cable properly to both the PC and the kit, and then re—start the debugger.
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4.2.2 “Incorrect ID Code.” (Ff603)

This error occurs when the security ID stored on microcontroller built—in flash memory is different
from the ID code you entered at the start of debugger.

Security ID entry area at the start of debugger
ID Code

|********************

Check Point 1

Enter correct security ID and click OK on the configuration window.

Check Point 2

If you forgot the security ID, you have to erase the microcontroller built—in flash memory. Before
erasing, check if you actually set the security ID with referring to “2.5 Set Options”. Also
remember the code you set for the security ID.

After this, erase the flash memory with referring to “5.4 WriteEZ5”.

4.3 Monitor memory cannot be accessed. (FOc72)

Check Point 1
Check if the settings of switches on the kit are correct with referring “2.7 Check Board Settings”.

Check Point 2
Erase the flash memory with referring to “5.4 WriteEZ5”.

Check Point 3

If above 2 check points are confirmed, disconnect the USB cable from PC and re—connect again.
And, retry starting the debugger.
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CHAPTER 5 Other Information

This chapter explains some useful operation techniques of development tools and circuit diagram of the

kit for developing of user programs.

5.1 Create a new workspace (project)

5.2 Register additional source file

5.3 Debugger tips

9.4 WriteEZ5

5.5 Parts list, Circuit diagram
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5.1 Create a new workspace

Now, create a new workspace and project.

PM+ allows you to create a new workspace with following “New WorkSpace” dialog.

Select “File” on PM+ menu bar, then “New Workspace...”.

5 PM+ - No Workspace [DutPut] -0l x|
Edt Find Layer Wiew Project Buld Tool Window Help
Mew ChrH+h
MAC_ADDR =« & + — = |

o AL g [EEIE

Insert ... Tl s A E XKW |

Ja!

Effcowce =10) x|

- TEoF] ﬂ‘

Save Workepace
Clase Waorkspace

SEVE. Chrls:

Save As .

Change Source File Hame, .,
Save Alll source Fies

Prink Preview

Prink... Chrk+P

Recent File

Recent Workspace

Exit PM+

A

Creske a new workspace

<Description of items>

Workspace File Name:
—> Specify the name of the workspace file that manages
the project files.
.prw is automatically suffixed as the file type.
A project file (.prj) of the same name is
simultaneously created.

Folder:
—> Specify the folder for saving the workspace file by
writing its absolute path.
This item can be selected from a reference dialog

box by pressing the button.

Project Group Name:
—> Specify this item if wishing to manage multiple
projects together in function units.
If nothing is specified, this item is the same as the
workspace file name.

Microcontroller Name:
—> Specify the name of the microcontroller to be used.

Device Name:
—> Specify the name of the device to be used.

_60_

[ I i

opens

New WorkSpace - Step 1,9 [Workspace Information]

“Workspace Fils Name

™ Create Blank Workspace
* Falder

| Erowse. .

Project Group Hame

* Micracantrollers Name
|7akom

Device Mame
=l [wPoreFiiaz_ee

Device Install

|

331, Workspace Information
2. Select Toolks
3. Select Real-Time 05
4. Startup File#]
5. Fegister Mode(#]
B Link Directive Fils#
7. Setup Source Files
8 Select Debuager
9. Confirmation

[H) ¥850 Micracontrallers
Only [4-B]

This will set up the basic information about the warkspace and the project.

"New WorkSpace" dialog

< Back st > |

Cancel I

Help

The concrete information set here is

described on the following pages
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setting as follows.

Workspace file name
— test

Folder
— C:¥TK850¥test

Project Group Name
— (no input)

Microcontroller Name
— V850 Series

Device Name
& uPD70F3783

@Jt the workspace informatiom

J

PM+

'E G2011: CATEBE0est
L

Thiz foldey

Mo

X

ot be found. Do pou wish bo create it?

Click button

MNew WorkSpace - Step 1,9 [Workspace Information] x|
“Workspace File Name :
Itest »»1. Workspace Infarmation
2. Select Tools
— ™ Create Blank ‘Workspace 4 Select FeatTime 05
| CATKES 0 est B'”&I 4. Startup Fil{#]
. 5. Register Mode(#]
Project Group Hame :
I E. Link Directive Fil=(#]
* Microcontiallers Name : Device Name : t SRR B
IVESD e 8. Select Debugger
4. Confirmation
Device Install | X
[#)%/850 Micracantrallers
Only [4-6]
Thiz will set up the basic infarmation about the warkspace and the project.
& Bach INekt>| Cancel | Help |
~~—
Click | Next > | button
MNew WorkSpace - Step 2/9 [Select Tools] ﬂ

Taool Set :
|[Selected01 830 Series Software Package V4. 20[E nglizh Versioj 332 Select Tools

Save | Deletel

Toaol Versions : . Startup File[#]

. Register Mode(#]

Tool | Version |

. Setup Source Files
. Select Debugger

. Confirmation

DOy [4-6]

i
4
5
1DE500E Unuzed B. Link Directive: Fils[#]
7
g
3

1. Wworkzpace Information

. Select Beal-Time 05

[#)%850 Micracantrallers

¥ Select anly Installed Tools ( Detal Setting D

Pleaze select the Toals from NEC Electronics to be used.

The fallowing tool: have been excluded from zelection because they are not installed
CAS50, STRESO, LDG, [DE50, IDB5ONY, SMB50, Sk + for Y350, TwE50

< Back I Mext » I Cancel |

Help

Click button

_61_




TK-850/JH3E+NET User’ s Manual

x
Set the version of tools as [Tcesso [Tsikeso [T tos | iossoas | I I I
nused |v|Unused TuS
follows. w214 |Oviz <V3.BD
CA850:W3.30
ID850QB:V3.60
I [
V850 Series Software Package 4. 20(English “erzion] ;l

V850 Series Software Package 4.1 0[English “ersion)
850 Series Software Package 4. 00[E nglish Yersion]

Ok I ancell Help |

Select tools as above screenshot, then click .

New Workspace - step 2,9 [Select Tools] LI

Tool Set: 1. Warkspace Information
I[Changed][SaIactedD‘l 1880 Series Software Package V4.20[En j +32. Select Tools

Save Delete 3, Eelect Beal Time 05
Tool Yersions : 4. Startup File[H]
Toal | Yersian | 5. Register Made{H)
CAgs0 W30 E. Link Directive: File[#]
STKE50 Unused :
LOG Unused 7. Setup Source Files
IDE500E Y360 8. Select Debugger
4. Confirmation
[#) 850 Microcontrollers
Only (4-6]

¥ | Selest only Installed Tools Detai Setting...

Flease select the Tools fram MEC Electronics to be used.

Cancel Help

e ——

Click
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New WorkSpace - Step 4,9 [Startup File] x|

Flease specify the Startup File.

" lse the Existing file Erowsze... |

" Copy and Use the Esisting file
Copyfrom:

Erase,.. |

= Do Mot specify now

The Startup File Mame ta register :
CATKBS0 esthartE 5

1. Warkspace Information

ra

. Select Tools

Select Real Time 05
»»d. Startup File[H)
Register Mode[#]
Link Directive File(#]

Setup Source Files

158}

Select Debuagger

w

Confirmation

[#] V850 Microcontrollers
Only [4-6)

File Name... |

The Startup File includes codes to be executed on Startup or Fleset

The sample file initislizes RAM and stack, then calls the "main"' function. In caze of uging the zample file,

please customize it according as your target,
The specified Startup File is registered to the Project Related Files.

< Back( I Next » I ) Cancel Help

Press the button.

Select the “Copy and Use the
Sample file”.

New WorkSpace - Step 5;

Flease select the Register Made.

" 22-Register Mode

" Z6-Register Mode

Select the “ 32-Register Mode”.

[Register Mode]

1. Workzspace Infarmation
2. Select Tools
31 Select Beal-Time (15
4. Startup File[#]
»»8. Register Mode(#)]
E. Link Directive File[#]
7. Setup Source Files
8 Select Debugger
4. Confirmatior

[#]850 Miciocontrollers
Only [4-5]

ccording as the selected CABRD Register Mode. the zample Startup File will be copied and used
The Fegister Mode sets the number of registers intemnally used by the CASS0. As & result of unused

registers, the registers not used by the CABS0 can be used for the application program(in assembly
language] and the overhead required for saving and restaring registers can be reduced. Though the

< Back ( I Mexst » I ) Cancel Help

_63_

Press the button.




TK-850/JH3E+NET User’ s Manual

MNew WorkSpace - Step 679 [LinkDirective File] x|

1. Workspace Information
2. Select Tools
MO =D 1
@ |se Intemal memary anly " Usze External memary 3. Gelect Feal Time 05
L . 4 Startup File[#]
€ Umtsmite _Sowe. | 5 Regier ods() Select the “Create and Use
" Copy and Use the Existing fie »»E. Link Directive Fils(H) h | fl "
(Copy e 7. Setup Source Files t € Samp elie
Browse... | 8. Select Debugger
Do Mot specify now 8. Confimation
X o X [#] %850 Micracontiallers
The Link Directive File Name to register : Ol [4-6)

CATKE0 st hhest dir File Mame. .. |

The link. directive file describes infarmation about the allocation of program code and data.

In caze of using the sample file, Please customize it according ag pour target. |f pou map the external
RO to the internal ROM area in ROM less mode, please select "use internal memony only™.

The specified link directive file iz registered to the Project Related Files.

< Back (mexbl Cancel | Help

N ———

Press the button.

MNew WorkSpace - Step 7,9 [Setup Source Files]

Please setup Source Files.

Source File Mame : 1. Waorkspace Infarmation
2. Select Tools
3, Belect BealTime 05

i Ad
Femaie | .
4. Startup File(#]
Bemoyve &l | 5. Register Mode(#)

E. Link Directive File[$]

»#7. Setup Source Files

Us | 8. Select Debugger
4. Confirmation
Dy |
[#]850 Miciocontrollers
[u]

nly [4-6]

'fou can also add source files by specifying the list file or the folder.
f'ou don't need to specify all the files here, and you can setup source files using [Project]-» [Project
Settings] later.

< Back <| Mext » |) Cancel | Help

Press the button.
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New WorkSpace - Step 8/9 [Select Debugger]

Flease select the Debugger.

Select the “ID850QB V3.60"

File: name :

. Wwhorkspace Infarmation
. Select Tools
. Select Heal Time 05

. Register Made(#)

New Workspace - step 9,9 [Confirmation] LI

Create the workspace and the praject as follows.

Option :

IC:\F‘rogram Filez"MEC Electonics ToolshIDE500B4 2. 508bint D2

. Link Directive File[#]

1
2
3
4. Startup File[#]
3
E
7. Setup Source Files

»»8. Select Debugger

4. Confirmation

[#)%/850 Micracantrallers
Only [4-6]

'f'ou can change the selected Debugager using [Toal] -» [Select Debugger]

< Back ‘ I Mest » I’ Cancel | Help

N ——

workspace File Mame
test. pria

| »

Falder :
CATKEED est
Project Group Mame :
test
Microcontrollers MNare

Device Mame
uPD7OF3783
Tool Set Mame :
[Changed](S elected( 1850 Series Saftware Package W
ToolYersions :
CABS0 w330
IDE500E V3 ED
Startup File :
CATKEE esthertE. 2
Fegizter Mode :
32-Register Mode
Link Directive File : —
C:ATREE0 esthtest dir
Debugger :
1D 85008 3 B0 850 Integrated Debugger _ILI
»

l

1. Warkspace Information
2. Select Tools

3l Gelect BealTime 05

4. Startup File[H#)

E. Register Mode(#)

E. Link Directive File[#]

7. Setup Source Files

8. Select Debugger

»>3. Confirmation

[#) 850 Microcontrollers
Only (4-6]

Cancel

Help |

Press the button.
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T 1o
File Edit Find Layer Wiew Project Buid Tool Window Help

|2 - DSW &R % =8| R Hi+»+ -]

| est-test =] [Debug Bukd = [REE- E - | ‘

BT -ox T o

5] test : 1 Project{s)
=@ test
/ {1 Source Files

(2 Include Files
(21 Project Related Files
(23 Other Files

Files | hbeerfier - [ECF] =

Make file created successfully.

This completes workspace and project creation.

Additional source files can be registered at any time thereafter.

I::> For details, refer to “Reqistering additional source files”.

Next, setup the security ID

In the PM +, [Tool] — [Compiler common Options...] is selected.

PM+ - test.prw [OutPut]

Compil
Section Fil&

J Itest - test ﬂlDebu Compiler Options. ..
Assembler Options...

= ProjectWindow =10|2 Linker Options...
Flks | bamo I ROM Processor Options...
Hexa Converter Options. ..

The “test” project has
been registered.

~loix]
i ¢»+ -[EE]? |
k:ximm|

loix]

Stark up Ex-tan|

E|"- test : 1 Project(s] Static performance analyzer Options...
B test
[ Source Files dumpEsa...
-3 Inchude Files
. . Deb Setk]
+ -[Z Project Related Files T S
L.[27) Other Files Register Ex-toal...

File Compare. ..
Device File Installer

PIM+ Settings. ..
Font...
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Fie | Startup | Link Directive | ROM | Flash (Device D

Intermediate Output Directony:

I Browse. .. |

Final Dutput Directaory:

I Browse. .. |

Errar File:

I Browse. .. |

N

option.

Thiz edit box can be specified a directary which object files, aszembler zource files,
azgemble list files, frequency infarmation files ahd external variable file are output.

Agzsembler source files, azzemble list files and frequency information files are output
there when directary name or file name iz specified by the option.
External wariable file iz autput there when file name with path iz specified by the

Ok I Cancel |

Aply

Help

Click the “Device” tab.

Compiler Common Options:

File I Staltupl Link Duechvel ROM I Flash ~Device |

[~ 256 Byte Mode
EFC Register:

ecLrity [D:
0xFFFFFFFFFFFFFFFFFFFA

Thiz edit bax can be specified a security ID by hexadecimal.
When it iz specified, -sid option of the linker iz set.

Cancel | Apply

Help

Press the @(I button.

Security ID settings are complete

Compiler Common
Options setting is open.

The actualities of \

“FFFFFFFFFFFFFFFFFFFF”(20 of F)
are taken if there is no problem in the
value of ID in security.

\_ J
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5.2 Register additional source file

Now, register additional source files.

The following example shows the additional registration of source files “b.c” and “c.c” with source file
“a.c” already registered.

Place the cursor on the source file in the Project window of PM+, and select [Add Source Files...]

displayed in the right—click menu.

i PM+ - test.prw [ProjectWindow] =13(x]

File Edit Find Layer View Project Buld Tool Window Help

J%-D@E|§@\%ﬁ|%|MAC_ADDH j\t»+—\|§@|‘?|

“ Itest—lest leebugEui\d j| FRE -9 | G E |

FEE[Fomre 0 =i x]
Fies | bemo | - [EOF] =

=-I3] test - 1 Project(s]

Compiler Cpl
bler ©ptions...

p
Asseml

[ Othe

K1l H oz
Add the source file ko the project: ,_ ,_ ,L_ ’X_ ,‘f'_ v
Add Source Files - best 2] x|
Look in: I 1) test j = &5 B
[Z] ac
. b.c
5] .

Select source files “b.c” and

“c.c”, then click

File name: |"b.c:" "ot ( Open i ,

Files of type: ISource Files[" ;" azm] j Cancel |
Help |

Add Files from Folder... |

4

Multiple source files can be selected by clicking them with pressing key.
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£ PM+ - test.prw [ProjectWindow] i | =] ]
File Edit Find Layer Yiew Project Build Tool “Window Help
| % -0F WS K| 5 E | 5o j|¢»+-|l§@‘?|
“ Ilesl-test jIDebugBuild j‘ & .J.'. -t?. 'J‘F ix- | I?hﬁ m |
o | R — o
- 1EOF] ZI
Source file "b.c” and
“c.c” are additionally
registered to the project. :
-3 Inchude Files
--[Z1) Project Related Files
L2 Other Files
Kijl| o
For Help, press F1 [ (BRI

_69_



TK-850/JH3E+NET User’ s Manual

5.3 Debugger tips

This section describes some useful techniques for the debugger (ID850QB).

5.3.1 Change display of buttons

Execution controls (run, stop, step—in debugging, reset, etc) and opening functional window can be
made by below buttons. However, it could be difficult to know which button does what.

Y

[ | [ [ = [ w1 ]o] = | B|EB || Bilfe| | Qf4lel@ 24|55 B¢ [T]0 ]|

In this case, select “Options” on menu bar, then “Debugger Options”. Check “Pictures and Text” on
setting area.

Tool Bar Pictures

.............................................

With this setting, the buttons display the text as well, so that it is easier to know what they are.

*,

Go

- e

Asm

el

hem

a2

ich

£

Reg

#a

SFR

e

Loc

L1
RelGo

-
Go

B

Load

L]
Sro

COwer

B

Open

a
Reat

L
Step

= Hv
Stk

Evn

Res

5.3.2 Display source list and function list

When you wish to see source file list or function list, select “Browse” on menu bar, then “Other” —>
“List” to open the list window. The information in the windows is synchronized. Therefore, it is not just
for referring to the list, but it is useful when you wish to update files or functions.

_[o] x| =10l
Searu:h.J £ Fr | W atich I I]uiu:k...l

X

o]

3 common.c 20 boid mainuoid) =

[ initialize.c 211 R ol
: > 22 h_initial«(>;

[ interrupt.c 53 EIC>: =

= main.c 24 ’ =

E 25 hile <1)¢ %

N\ KN

N\

When you click “main”... Source window shows “main”
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5.3.3 Set/delete breakpoints

Breakpoints are executed by clicking lines in which ” * ” is displayed

“B” is displayed in the line where a breakpoint is set.

Breakpoints are deleted by clicking “B”.

1o x
Sean:h.J L | Fr | W' atch I E!uiu:k...l

Click !;

28|poid mainCvoid>

apr ] ]l llx

21K

22 h_initial{>;
23 EI<o;

24

25 wvhile <13{

4 2

[E Source {main.c)

Search... L | Fr | W atch | Quick... |_H

~_+

=10 %

[x

Breakpoint was set g

20|poid mainCvoid? ;l
21

22 h_initial<>; j
24 -
25 while <13>{ %

4| | r
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5.3.4 Display global variables

With using Watch Window, you can display global variables. There are several ways to register global

variables to watch window. In this section, how to register from source window is described.

(DRight—click the variable on source window, then select “Add Watch...”

=101x]

Search.. I 44 I P I i atch I Quick. .. I Refrazh I Cloze I
] 22 -
23 while <1>{ _I
24
= 25 st ar D
26 Move. ..
I gg TMBEQIC |4
29 ! W5 |
L 58 PICA = Add wiatch, ..
31 Symbal...
32
e 33 while Break when Access ko this Wariable
: gg 5.}.&3 : Break when Write to this Variable
26 EBreak when Read From this Yariable
I gg TMBEQIC  (legr
™ 32 PRL.7 = Eyert Infarmation
LI 48
ﬂJ Come Here

(@Add Watch dialog opens. Click .

x|
| Add

Badiw:  Proper ¢ Hex © Dec ¢ Oct ¢ Bin { Shing
Size: % Adaptive  Bute  Halfword ¢ 'Word

Murnber: I
Cancel Restore Help

(®)Adding a variable to watch window is completed.

JRI=TES
Add.. Delete |_

w78

1 W<
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5.3.5 Display global variables (internal RAM) while programs are running

RAM, general-purpose register, and SFR can be referred by the pseudo real—time monitor function
even when the programs are running.

Select “Option” menu —> “Extended Option...”. Follow below settings.

Extended Option
— Trace
Timetae Count Rate:

T

Memory: Size: [ty J RS
[~ Clear trace memary befare run
Check
Trace Data: IBranCh PG + ficcezs Data
Iade: & Speed Priority. " Trace Pri

¥ Complement Data

¥ Add EME Point

— Timer 4
Gaunt Bate: |1 vl //
—RAM Manitar /
Break ‘hen Readout:  ( Whale f+ IRAM + IOR = 0ff
Redraw Interval: IEDD MEEC
On Mouse Click: oft break " Hard break
[+ Break Sound rify Check [T Clear register when rezet

¥ Check maonj

\ne when downloading

=l |
\

\

Specify the sampling time (ms) of the real-time monitor function

Restore | Help

(default: 500ms). The sampling time can be specified in 100-ms

units from 100 to 65500.
It will not monitor if it is set to “0” or blank.

Note:
The user program momentarily breaks upon a read.
* Do not use the pseudo real-time monitor function while using the memory window. It uses the
system resources significantly as it monitors the displaying memory as well.
It is recommended to close the memory window when you use the pseudo real-time monitor
function.
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5.3.6 Display local variables

Local variable window is used to display local variables.
By clicking the button below, you can open the local variable window.

Unlike global variables, local variables cannot be displayed when programs are running.

M Local Warisble L. =]

Fefresh Cloze |
%30

5.3.7 Display memory and SFR contents

By clicking the button below, you can open the memory window.

G Memory

Search.. | << | > | Refresh Close |

+4 +5 +6 +7 +8 +9 +4 +B +C +D +E +F

oo 00 0o oo 10 10 10 10 02 10 10 02 &
49 3B 09 09 13 00 00 01 04 FF 00 00
r|||1 FCEFz20|00 o0 00 00 03 00 00 00 00 00 FF FF 03 00 oo o0
=M FCEF3000 00 00 00 00 00 00 00 00 00 00 @0 00 00 oo od
FCFAQO0 OO0 00 00O 00 00 00 OO0 F& FC OO OO0 OO0 0O 94 0D
FCESOO0 o0 00 00 FF 01 FF 00 36 36 FF 03 00 00 00 o0 —
FCFe0O0 00 00 00 FF FF FF FF 94 0D EE 0B 52 0C 94 0D =
FCF70j00 00 00 00 00 00 00 0O 00 00 02 04 AR 72 F2 00 4|
FCFS0|00 00 01 00 00 00 03 00 02 04 00 58 03 E9 02 02 3

By clicking the button below, you can open the IOR window.

=101 x|
| _PRefresh | _DMM. | Giose |

Walue

; 1 03FEF 0 0 ENIPY
FLIL RU 1.8 03FFF00{00
FDLH R 1.8 03FFF0042D —
= PCS BT 1.8 03FFF00403
ECT R 1.8 03FFF00453
ECH RAT 108 03FFFO0d0F
FHDL R 16 03FFF02 {FFEF
EMDTL RAT 1.8 03FFF02 FF
EMDLH R 1.8 03FFF024FF
EHCS RAT 108 03FFF02{FF
EHCT R 1.8 03FFF024FF
EHCH BT 108 03FFF024FF
EHCCH R 1.8 03FFF04don
BSC BT 16 03FFF06{5555
vSiC R B 03FFFO6H11
DSA0L BT 16 03FFFOs{ooon
o3 01T D -TT s D2 nod000n
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5.4 WriteEZ5

Since the program downloaded by ID850QB includes monitoring files for debugging, it cannot run
stand-alone. However, if you use WriteEZ5 to write programs, it does not write monitoring files.
Therefore, it can run stand-alone.

Also, if you forgot the security ID or if you set On-Chip Debug Option Byte to disable the on-chip
debug function, you cannot start debugger. In this case, you need to delete the setting values of
security ID and On-Chip Debug Option Byte. Use WriteEZ5 to erase the flash memory.

WriteEZS5 is installed at "1.2.2 Installation of Development Tools".
Start WriteEZ5 by selecting "Windows Start" menu, "Programs”, "NEC Electronics Tools",
"WriteEZ5", "V1.00", and "WriteEZ5".

The hardware for WriteEZ5 is incorporated in TK-850/JH3E+NET.

@ The switch of TK-850/JH3E+NET is set as follows, and connects TK-850/JH3E+NET to PC.

SW1
Bit1 OFF
Bit2 ON
Bit3 ON
Bit4 ON
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@ Please execute WriteEZ5.

Euees —ipix]

s 7 8 ¥

d Device
Mame :
Firrare :
Farameter file -
Mame :
Wersion ;
Load file—
Mame
Date
Chisum :
Area:
Connection to device -
Pt ;
Speed
Range
Freq. :
Fultiply :
w
< ;IJ I
Ready MUM [SCREL

® Pushthe l'Setup] button.

x

Standard | Advance I

—

Parameter fe | (| PRM Fie Read

. e ————

—Hoszt connection—————————— — Supply ozcillator

Fart I vI Frequency I bHz
Speed I 'I Multiply rate I

— Operation Mode

i Chlp Startl vl
" Block Endl "I

) Area I~ Shov&ddies

[~ Target Reset Message

Ok, Cancel

@ Push the TPRM File Read] button.
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21

Loak in: I | PRMTOF3786_E100

| & & ex B

70F3778_CS10.prm
70F3778_CSI3.prm
FOF3779_CSI0.prm
70F3779_CSI3.prm
7or3780_cs10.prm
70F3780_CSI3.prm

70F3781_CSI0.prm
70F3781_CSI3.prm
70F3782_CSI0.prm

F0F3754_CSI0.prm
FOF3754_CSI3.prm
70F3785_CSI0.prm
FOF3785_CSI3.prm
B 70F3786_CS10.prm
=) 70F 3786 _CSI3.prm

g —

_Open_|
- Cahicel
5| [ E= ]

File name:  |70F3783_C510.pm

Files of tppe: IParameler Files[" pr5;” prm]

® Please select “70F3783_CSI0.prm” in the directory of “¥PRM¥PRM70F3786_E100” in the
CD-ROM.

.E_-EEDevice Setup il

Standard | Advance I

Parameter file |?DF3?83_CSID.prm PRM File Read

Supply ozci

—Host connect]

Fart ICDMS vI
|384EIEII:||:-S 'I/

— Operation Mode
Start | i} - I

Freguency  |G.00

ultiphy rate

Speed

{* Chip
" Block. Endl'lz? 'I
) Area I~ Shov&ddies

[~ Target Reset Meszage

(D K\‘D Cancel |

® "Port" selects the COM port number where TK-850/JH3E+NET is allocated.
% Only the COM port number that the personal computer has is displayed in this pull-

down menu.
Input “6.00” to “Frequency”
Input “8.00” to “Multiply rate”
Input “38400” to “Speed”, and chick “OK”
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B ywiriteE25 -0 x|
File Dewvice Wiew Help
Pe ey T

'|>> FlashOpenning.... S =] Device
Flazh Open OF. Mame :

»>COMMAND: Device Setup Firrwsare :

PRM File Read OF.

Mame :
Wersion :

Farameter file—
FOF3783_CSI0
E1.00c

M ame
Date
Chk:zunn :
Area

Load file—

Range Chip
Freq.: E.00
rultiply : 8.00

Connection o device -
Pt : COoma
Speed 38400

L o

Ready

| oM [scRL

@ "Erase" The deletion of the flash memory begins when the button is pushed.

B writeE2S =S
File: Dexjpa—-%'{
Ilb> FlashOpermng.... d Device—
Flash Open OF. Mame :
>>COMMAMD: Device Setup Firmuaare :
PRM File Read OF.
Farameter file -
Mame : 70F3783_C5I0
Wersion ; E1.00c
Load file—
Mame
Date
Chisum :
Area:

Range Chip
Freq.: B.OD
Fultiply - .00

Connection to device -
Port:  COME
Speed 38400

f o

Ready

MUM |SCRL

When you write the program, click “load” then select writing HEX file.
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B WriteE25

@ Hex file writing will be start by clicking “AutoProcedure” .
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5.9 Parts list, Circuit diagram

From following page, it shows the parts list and the circuit diagram of the kit.

No. Mount Quantity Mount Parts Reference Un-mount Parts Reference Type Parts No Maker Note
1 1 FLMDO DCVDD1,DCVDD2,P41,P42, Solder short pad SS FLMDO ->
short
P76,P77,P78,P79,P90,P91,
P92,P93,P94,P95,P96,P97,
P98,P912,UVDD,T_RESET,
RXD,CTXD,CRXD,AVREFO
2 0 FLMDO,CANS Solder short pad SO
3 0 CANT1 D-SUB Connecter JHEY-9S-1A3B JST Not mounted
4 0 CN1 Connecter FX8C-100P-SV HIROSE Not mounted
5 1 CN4 Connecter HEC0470-01-630
6 0 CN5 Connecter DF17(3.0)-030DS-0.5V(57) HIROSE Not mounted
7 23 C1,62,C3,C4,C5,C6,C9,C11, Chip ceramic cap 0.1uF
C15,C17,018,C19,C23,C24,
C25,C27,C28,C33,
C34,C35,C36,C37,C38, C45
C50
7 3 C26,C30,C46 C49 Chip ceramic cap 0.1uF
8 2 C7,C8 Chip ceramic cap 40PF
9 3 C12,C10,C39 Chip ceramic cap 4.7uF(2125)
10 6 C13,C14,C40,C41,C42,C43 Chip ceramic cap 10pF
11 2 C21,C16 Aluminum Electrolytic Cap 4.7uF/25V
12 3 C20,C22,C29 Chip ceramic cap 0.47uF
13 2 C32,C31 Aluminum Electrolytic Cap 10uF/25V
14 1 C44 Chip ceramic cap 0.022uF/50V
15 2 C48,C47 Chip ceramic cap 30PF
16 1 D1 Diode NSAD500F NECEL
17 0 D2,D3D4 Diode RD27S NECEL Not mounted
18 0 FP1 Connecter FFC-16BMEP1 HONDA Not mounted
19 1 JP1 Connecter FFC-6BMEP1 HONDA
20 0 JP2 Connecter FFC-4BMEP1 HONDA Not mounted
21 0 J1 Connecter FFC-2AMEP1 HONDA Not mounted
22 3 LED1,LED2,LED3 LED PG1112H ROHM
23 2 L2L1 ferrite beads BLM41PG750S Murata
24 3 L3,L4,L5 ferrite beads BLM18PG600SN1 Murata
25 0 L6 Common mode filter ACT45B-510-2P TDK Not mounted
26 1 MR1 resister module CN1J8T 102J KOA
27 2 MR3,MR2 resister module CN1E4K-105J KOA
28 1 NWIRE1 Connecter 8830E-026-170S KEL
29 8 R1,R20,R21,R22,R27,R31, Chip resister 1.5K
R34,R43
30 18 R2,R3,R4,R5,R6,R7,R8,RY, Chip resister 10K
R11,R12,R14,R15,R16,R17,
R24,R25,R30,R44 R55,R62
31 12 R10,R13,R45,R46,R47,R48, Chip resister 100
R49,R50,R51,R52,R53,R54
32 4 R18,R19,R23,R26 Chip resister 100K
33 2 R28,R29 Chip resister 27
33 2 R35,R36 Chip resister 30
34 3 R32,R33,R57 Chip resister ™
35 3 R37,R58,R59 Chip resister 270
36 4 R38,R39,R40,R41 Chip resister 49.9(1%)
37 1 R42 Chip resister 10(1%, 0.1W)
38 1 R56 Chip resister 12.4K(1%, 0.1W)
39 0 R60,R61 Chip resister 120 Not mounted
40 0 R63,R64,R66 Chip resister XXX Not mounted
41 1 R67 R65 Chip resister 0 Not mounted
42 1 SW1 Switch CHS-08B COPAL
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43 3 SW2,SW3,Sw4 SKQMBB ALPS

44 0 TPU1,TPU2,TPU3,TPU4,TPU5, Check terminal TPU Not mounted
TPU6,TPU7,TPU8,TPU9

45 0 TP1,TP2,TP3,TP4,TP5,TP6, Check pin LC-2 MAC8 Not mounted
TP7

46 1 TR1 Connecter TLA-6T718 TDK

47 2 USB2,USB1 Connecter UX60A-MB-5ST HIROSE

48 1 Ut IC S-80129ANMC-JCOxG Sl

49 1 u2 IC V850ES/JH3-E NECEL

50 1 u3 TsegLED LA-301MB ROHM

51 1 2 IC SN74LVC2G125DCU TI

52 1 us ICc SN74LVC3G07DCT TI

53 1 ué IC UPD78F0730MC NECEL

54 2 uo,u7 IC SN74LVC1G125DCK TI

55 1 us IC SN74LVC1G132DCK TI

56 1 u1o IC LM1117MPX-3.3 NS

57 1 Ut IC LAN8700C SMSC

58 0 u12 IC TJA1050T NXP Not mounted

59 1 Y1 Resonator HCM49-6.000MABJ-UT Citizen

60 1 Y2 Resonator MC-306 32.7680K-A0 EPSON

61 1 Y3 Resonator CSTCE16MOV53-R0 Murata

62 |1 Y4 Resonator ABM3B-25.000MHZ-10-1-U-T | ABRACON

63 1 JP1 JP2 Short pin HIF3GA-2.54SP HIROSE
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