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Legal Notes

U The information in this document is current as of July, 2008. The
information is subject to change without notice. For actual
design-in, refer to the latest publications of NEC Electronics
data sheets or data books, etc., for the most up-to-date
specifications of NEC Electronics products. Not all products
and/or types are available in every country. Please check with
an NEC Electronics sales representative for availability and
additional information.

. No part of this document may be copied or reproduced in any form
or by any means without the prior written consent of NEC
Electronics. NEC Electronics assumes no responsibility for any
errors that may appear in this document.

. NEC Electronics 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 NEC Electronics 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 NEC
Electronics 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.
NEC Electronics assumes no responsibility for any losses incurred
by customers or third parties arising from the use of these circuits,
software and information.

. While NEC Electronics endeavors to enhance the quality, reliability
and safety of NEC Electronics products, customers agree and
acknowledge that the possibility of defects thereof cannot be
eliminated entirely. To minimize risks of damage to property or injury
(including death) to persons arising from defects in NEC Electronics
products, customers must incorporate sufficient safety measures in
their design, such as redundancy, fire-containment and anti-failure
features.

. NEC Electronics products are classified into the following three
quality grades: "Standard", "Special" and "Specific".

e  The "Specific" quality grade applies only to NEC Electronics
products developed based on a customer-designated "quality
assurance program" for a specific application. The recommended
applications of an NEC Electronics product depend on its quality
grade, as indicated below. Customers must check the quality grade
of each NEC Electronics product before using it in a particular
application.

"Standard": Computers, office equipment, communications
equipment, test and measurement equipment, audio and visual
equipment, home electronic appliances, machine tools, personal
electronic equipment and industrial robots.

"Special": Transportation equipment (automobiles, trains, ships,
etc.), traffic control systems, anti-disaster systems, anti-crime
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systems, safety equipment and medical equipment (not specifically
designed for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters,
nuclear reactor control systems, life support systems and medical
equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise
expressly specified in NEC Electronics data sheets or data books, etc. If
customers wish to use NEC Electronics products in applications not intended by
NEC Electronics, they must contact an NEC Electronics sales representative in
advance to determine NEC Electronics' willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics
Corporation and also includes its majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured
by or for NEC Electronics (as defined above).
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Regional Information

Some information contained in this document may vary from country to country. Before
using any NEC product in your application, please contact the NEC office in your country

to obtain a list of authorized representatives anddistributors. They will verify:

Device availability
Ordering information
Product release schedule

Availability of related technical literature

Development environment specifications (for example, specifications for
third-party tools and components, host computers, power plugs, AC

supply voltages, and so forth)
Network requirements

In addition, trademarks, registered trademarks, export restrictions, and otherlegal
issues may also vary from country to country.

NEC Electronics Corporation

1753, Shimonumabe, Nakahara-ku,
Kawasaki, Kanagawa 211-8668, Japan
Tel: 044 4355111
http://www.necel.com/

[America]

NEC Electronics America, Inc.
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Santa Clara, CA 95050-2554,
U.S.A.

Tel: 408 5886000
http://www.am.necel.com/

[Europe]

NEC Electronics (Europe) GmbH
Arcadiastrasse 10

40472 Disseldorf, Germany

Tel: 0211 65030
http://www.eu.necel.com/

United Kingdom Branch
Cygnus House, Sunrise Parkway
Linford Wood, Milton Keynes
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Tel: 01908 691133

Succursale Francgaise
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France

Tel: 01 30675800
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Tel: 08 6387200
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Tel: 040 2654010
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Chapter 1

1.1

Note

1.2

V850 ZigBee PRO Gateway
Development Platform

The V850 ZigBee™ PRO Gateway Development Platform is the NEC Electronics
32-bit starter kit specifically designed for the development of wireless networking
applications combined with Ethernet and Internet communications. The above
platform can be used to design and develop high-end wireless networking,
incorporating all the features of a fully compliant ZigBee™ network. This
development platform also has Ethernet and Internet capability which can support
communications via WEB browser-based technology.

The development kit contains the TK-850/SG2+UZ evaluation board, which
includes the V850ES/SG2, a 32-bit single-chip microcontroller of NEC
Electronics, and the UZ2400 RF board of Uniband Electronic Corporation.

Features of the TK-850/SG2+UZ

Features of the TK-850/SG2+UZ CPU evaluation board are as follows.

e  The evaluation board used the NEC Electronics 32-bit single chip
microcontroller (UPD70F3281YGC). All of the ROM, RAM and
peripheral circuit are efficiently built in one chip on a single board.

. High-speed operation is realized via the 20 MHz internal clock.
32.768 kHz sub-clock standard equipment
The high speed RAM: 32 KB and the flash memory 384 KB are built
into CPU chip.

. Hardware is ready to accommodate the 2.4 GHz transceiver UZ2400
RF board (Accordance with IEEE 802.15.4 ZigBee™ Specifications
for Low Rate Wireless Personal Area Networks) made by Uniband
Electronic Corporation.

( http://www.ubec.com.tw/index.html)

e  Attached antenna Titanis made by Gigaant
( http://www.gigaant.com)

. 17 1/O ports are equipped for expand use.

¢  On board temperature sensor S-8120C made by S|
( http://www.sii.co.jp)

e  The board itself is quite and easy to handle; the CPU board size is
91 mm x 62 mm, and 103 mm x 62 mm when the RF transceiver
board is included.

Please inquire direct to the parts maker about specification of UZ2400 RF board,
antenna and temperature sensor.

Package Content

The V850 ZigBee™ PRO Gateway Development Platform consists of one
TK-850/SG2+UZ development board and one 78K0_UZ_Stick which is
configured to act as Air Sniffer hardware. Also supplied is the unlimited security
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Chapter 1

V850 ZigBee PRO Gateway Development Platform

1.3

Host PC

Host Interface

Package Contents

Note

Trademarks

1.4

dongle for the V850 ZigBee™ PRO stack and ZigBee™ PRO Software
Developers Kit (ZigBee™ PRO SDK tools).

The following software is also supplied on the accompanying CDROM.

IAR Embedded Workbench Kickstart edition 64KB code size limited
WriteEZ1 Flash programming Software for the V850 microcontrollers
IEEE 802.15.4 MAC libraries

TCPIP libraries, Mail and Web application libraries

Web Page Conversion Utility Program

Sample Web to Wireless application program for the TK-850/SG2
+UZ board

e  Compiled HEX file for remote TK-78K0/KF2+UZ wireless node
(hardware not supplied)

System Requirements

A PC supporting Windows 2000 or Windows XP for the IAR Systems Embedded
Workbench Kickstart edition and the V850 ZigBee™ PRO Gateway Development
Platform.

Pentium 200 MHz minimum, 128 MB of RAM, 256 colour display (1024 x 768),
mouse, CD ROM drive and 200 MB of disk space are required to install the tool
packages.

USB interface that enables communication based on USB (Version 1.1 or later)

Please verify that you have received all of the parts listed in the package contents
list attached to the V850 ZigBee™ PRO Gateway Development Platform. If any
parts are missing or seem to be damaged please contact the dealer from whom
you received your V850 ZigBee™ PRO Gateway Development Platform.

Updates for the IAR Embedded workbench for V850, documentation and/or
utilities for the V850 ZigBee™ PRO Gateway Development Platform if available
maybe downloaded from the NEC Electronics web pages at: http://
www.eu.necel.com/updates

IAR Embedded Workbench, visualSTATE, IAR MakeApp and C-SPY are
registered trademarks of IAR Systems AB. Microsoft and Windows are registered
trademarks of Microsoft Corporation.

Adobe and Acrobat Reader are registered trademarks of Adobe Systems
Incorporated.

All other product names are trademarks or registered trademarks of their
respective owners.

Complementary ZigBee™ Development Platform and
Hardware

Other evaluation boards and hardware available to develop a ZigBee™ network
from NEC Electronics:

*  ZigBee™ Starter Kit
- 2 x 8-bit ZigBee™ node boards TK-78K0/KF2+UZ
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- IEEE 802.15.4 MAC libraries

- Sample programs

- IAR Embedded Workbench Kickstart Version
- Flash programmer for 78K0

- Article code 78K0-ZIGBEE-SK

*  ZigBee™ Premium Development Kit for 78K0
- 4 x8-bit ZigBee™ node boards TK-78K0/KF2+UZ
- 8-Bit USB ZigBee™ node programmed as Air Sniffer
- IEEE 802.15.4 MAC libraries
- ZigBee™ Stack
- Unlimited ZigBee™ license for the 78K0 family
- GUI Tools (SDK)
- Sample programs
- IAR Embedded Workbench Kickstart Version
- Flash programmer for 78K0
- Article code 78K0-ZIGBEE-PREM

*  ZigBee™ Premium Development Kit for 78KOR
- 4 x 16-bit ZigBee™ node boards TK-78KOR/KG3+UZ
- 16-bit USB ZigBee™ node programmed as Air Sniffer
- IEEE 802.15.4 MAC libraries
- ZigBee™ Stack
- Unlimited ZigBee™ license for the 78KOR family
- GUI Tools (SDK)
- Sample programs
- IAR Embedded Workbench Kickstart Version
- Article code 78KOR-ZIGBEE-PREM

*  ZigBee™ PRO Premium Development Kit for 78KOR
- 4 x16-bit ZigBee™ node boards TK-78KOR/KG3+UZ
- 16-bit USB ZigBee™ node programmed as Air Sniffer
- IEEE 802.15.4 MAC libraries
- ZigBee™ Stack
- Unlimited ZigBee™ license for the 78KOR family
- GUI Tools (SDK)
- Sample programs
- IAR Embedded Workbench Kickstart Version
- Article code 78KOR-ZIGBEEPRO-PREM

Additional single boards or modules can be purchased in case the customer
needs additional hardware for Premium or Gateway Kits:

- TK-850/SG2+UZ-EE

- TK-78KO0/KF2+UZ-EE

- 78K0_UZ_Stick-EE

- TK-78KOR/KG3+UZ-EE
- 78KOR_UZ_Stick-EE
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Chapter 2 Sample Program

Figure 2-1

2.1

Table 2-1

The sample program provided permits the user to set up the following network
where the TK-850/SG2+UZ board occupies the central position. The
TK-850/SG2+UZ is already pre-programmed with the "mac_app.hex" file which
utilises the following network configuration:

TK-7IKOMF2Z4UZ
{Devicet)

TH-850/8GEHIZ
(Coordrator)

TH-TEKOKF2+UIZ
(Device?) .-

System Configuration

The sample application utilizes TCP/IP and HTTP communications on the
TK-850/SG2+UZ board, and wireless communications of IEEE 802.15.4, between
one TK-850/SG2+UZ board and up to 4 TK-78K0/KF2+UZ boards (not supplied).

The TK-850/SG2+UZ board is called “Coordinator” and the TK-78K0/KF2+UZ
boards “Devices”.

The following parts present firstly, the operation of the central board alone, and
then the operation with the addition of TK-78K0/KF2+UZ boards.

Operational Procedure for the TK-850/SG2+UZ

If you intend to execute the sample program without using the debugger, set the
mode switch as shown below, and then, make a hardware reset by pushing the
reset switch.

Operation mode settings for the TK-850/SG2+UZ
SW1-1,2,3and 4 OFF
SW1-5,6,7and 8 X

Connect your PC to the TK-850/SG2+UZ board with a LAN cable. The LAN cable
should be a crossover cable if connected directly through to the PC or a straight
cable if utilising normal network connections.

Apply the power source to the TK-850/SG2+UZ board (batteries or powered
USB).
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Chapter 2

Some changes need to be made to your PC network settings: open [Control Panel]
-> [Network Connections] -> [Local Area Connections] -> [Properties] -> [TCP/IP]
-> [Properties] and set the following IP address and the subnet mask:

- IP address: 192.168.0.x.x can be any value between 1 to 99, or 101
to 25.
- Subnet mask: 255.255.255.0

Close the TCP/IP set up window.

Start you web browser, such as MS Internet Explorer.

Connect your browser to “http://192.168.0.100”. You can modify the URL later
by going to [Configuration] -> [Network]

You should see the following image in your browser.

You can come back to this image, anytime if you select [Display] -> [Network
Configuration]. A pink line indicates a device is not connected.

<2 TK-B50/SG2+7B - Microsoft Internet Explorer provided by NEC Electronics (Europe) |:||E|b__(|
"a'

File Edit Wiew Favorites Tools  Help

OBaCk A > ) \ﬂ @ ;\J /__\J Search \j‘\'_(Favorites €3 [_':' :,\;: M _J
address @] http:/#1592.168.0.100¢

%.

v| Go Links **

WDispley Mhen Pleaze click “Update” to retrieve the latest status

confizuration
+ Date Coordinator

TK-850/8G2+ZE

M Confizuration
s Date

» HNetwork
o Writing Flagh EEPRON

Device 1 Device 2 Device 3 Device 4

@ ‘:ﬁ Local inkranet

Figure 2-2 Network configuration overview

If you select [Display] -> [Date], you can find the time the sample program has.
(The default time is 2000/01/01 00:00:00)
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Chapter 2

Sample Program

<2 TK-B50/5G2+ZB - Microsoft Internet Explorer, provided by NEC Electronics (Europe)

B=1E
;f:

File Edit Wiew Favorites Tools  Help
eBack > ) \ﬂ \g ;\J /.-\JSearch 31‘\'/ Favorites ‘;{ - .\7 - J‘ ';% -
Address @‘I http:#192.168.0.100/

v| Goo Links ®

Wlizplay Pleaze 20 to the Date of Confizuration in the left navization columto
adjust the date or the time

e Network

azatiguration Date |2000/01/01 00:04:27

M onfizuration
Back

» Date
o Network
e Writing Flash EEPROM

‘-3 Local intranet

Figure 2-3

Figure 2-4

12

&l

Date configuration screen

You can set the time by selecting [Configuration] -> [Date].

For example, if you want to set 9 minutes and 30 seconds past 9pm on April 11th
in 2005, please input 20050411210930.

2l TK-B50/5G2+ZB - Microsoft Internet Explorer provided by NEC Electronics (Europe)

CEX
File Edit ‘iew Favortes Tools  Help ’,’
eBack M | \ﬂ @ _;\J /.-\JSearch :f:/ Favorites {‘3 - “f - _I‘ '.'_'-a -

address ] http://192.168.0.100¢ V| 1 Lnks ¥

WDisplay Pleage click "Setting” button after inputtinz each item.

[ Setting | [ Reset |

e Network
configuration

s Date

[Date] I

Mionfizuration

EE) 20060411210930

e Network
e Writing Flagh EEPROM

Back

‘-3 Local intranet:

@

Configuration of the date

To setup networks, select [Configuration] -> [Network].
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Chapter 2

You can modify the network configuration in this window. However it will be
adopted only after the new configuration is downloaded in the Flash EEPROM.

<2 TK-B50/SG2+7ZB - Microsoft Internet Explorer, provided by NEC Electronics (Europe) E][E|E|
:‘_l

File Edt Wiew Favorites Tools Help

QBack M ) ) Iﬂ |§| _;\J /..-‘: Search ‘:;E’Favorites é-‘? =" W - "u ;a -

address | @] http:/192.168.0.100/

v .Go Lirks **

Pleaze "Store”, after input of parameters.

MDlizplay
» Network
configuration
* Date The met value iz reflected by reboot after writinz of Flash ROM.

M ionfizuration

hata [F iddress||192.168.0.100
* 255 . 255 . 2650
o Writing Flazh EEPROM Netmask

Gateway 192.168.0.254

€] % Local intranet

Figure 2-5 Configuration of the network parameters

You can open the Flash programming window by selecting [Configuration] ->
[Writing Flash EEPROM].

Click the “Execution” button to store the current settings.
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<2 TK-B50/SG2+7B - Microsoft Internet Explorer provided by NEC Electronics (Furope)

File Edit Wiew Favorites Tools  Help ;','
- . a —
- ) N ) ' <) o - =3 -
O Back =2 \ﬂ \g | /- Search Ay Favorites 6’-{ o= ‘ | <
address | ] http://192.168.0.100/ v|Beo ks *

flriting in Flash ROM

WDisplay When “Execution” button iz clicked, data is written in REOM.
confizuration
s Date

S Pleaze never do the operation from Web and
TE” board (reset and power supply determination, etc.)
W Confizaration while proceszing writing to FlashROM.

» Date

* Netyork

e Writing Flash EEPROM Back

@j ‘j Local intranet

Figure 2-6 Saving the new parameters by writing in the MCU Flash memory

2.2 Operation Procedure with TK-78K0/KF2+UZ boards

Table 2-2

Once the TK-850/SG2+UZ board is ready (section "2.7 Operational procedure for
the TK-850/SG2+UZ" ), the connection of the TK-78K0/KF2+UZ remote node
(called Device) requires some settings.

You can write the sample programs to the 78K0/KF2 built-in flash memory by
using the flash programming software WriteEZ3.

Set the switches of TK-78K0/KF2+UZ as shown in the following table:

Flash programming mode settings for the TK-78K0/KF2+UZ

Bit 1 ON
Bit 2 ON
Swi1 Bit 3 OFF
Bit 4 OFF
Bit 5 OFF
SW5 UART side

Using the Flash programmer WriteEZ3, load and write the file "mac78k0.hex"
which can be found under the following directory on the CDROM:
<CD>\SamplePrograms\SamplePrograms\Demo_78K0

or can be found in the directory where they have been installed by the automatic
process of the CDROM (see section "6.2.3 Sample Program Installation" ).

For further details, please refer to the documentation of the Flash programmer
WriteEZ3, or to the documentation provided with the TK-78K0/KF2+UZ board.
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Sample Program Chapter 2

[ BEE)
2 &Y

»rCOMMAND: Signature Read Device

Reading Flash Signature... Mame : D7EF0547
Device name: DFSF0547

Device data: 10 7F 04 7C Firn %ersion ;.  1.00
Device end addr, 0001FFFF EutCode - TFO47CH
Security Flag: 007F Wizmaker - 10k

Boot Black Munber: 003
Firnnware Wersion: 1.00

Farameter file

. : Mame ; TEFO0547D
»3>COMMAND: Device Setup Fomat - 0414
Wersian W1.04
% | Processar Ver. 0200
EZ Device Setup Ea3 Load file
Mame  UZSMIFFER_V8KO_STI
Standard ] Advance ] Date:  2008/11/14 16:43:04

Chik v : DEEOR
Area;  000000h-O1FFFFh

. Connection to device
Parameter file  [FBF05470. prm PRM File Read Pot:  COMA3
Speed 115200
Host connection Supply oscillator Erzr;?? ‘|EE_IED
Part  [oowma - Frequency  [16.00 MH2 Multiply : 1.00
I
Speed [1i5200 o] Multiply rate [T,
pee ultiphy rate [1.00 —

Operation Mode

e Ehlp Start
" Block End

> r

[ Target Reset Message

ak Canhicel

Figure 2-7 WriteEZ3 Device Setup

Write the same sample programs to the other TK-78K0/KF2+UZ boards.

Then, set the position of the switches as shown below:

Table 2-3 Operation mode setting for the TK-78K0/KF2+UZ

SW1-1,2,3,4,5,6and 7 OFF
SW1 -8 ON
SW5 UART

When you run the application, you can run it as a stand-alone system by setting
JP1 to 2-8 pin short and using a 6LR61 9V battery connected to CN2. For further
details about the power supply settings, please refer to section "3. Hardware
specification" .

Apply the relevant power supply source to the target boards.

If you select [Display] -> [Network Configuration] and if a Device is connected
wirelessly, you can see the red line.
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Chapter 2 Sample Program

2 TK-B50/5G2+ZB - Microsoft Internet Explorer provided by NEC Electronics (Europe)

File Edit  View Favorites Tools  Help '1.'
Q- O REG P - @3 & B-LJ[R-
Adchess [€] http:4192.168.0.100/ v B s ?
WDisplay When Please click "lpdate” to retrieve the latest status
configuration
e Date Coordinator

TK-B50/862+ZH

M Configuration

» Date
* Network
e Writing Flash EEFROM

Device 2 Device 3 Device 4

Device 1

@ ‘ﬂ Local intranet

Figure 2-8 Network configuration overview (with a Device connected)

Up to 4 devices can be connected in the sample program. To display the latest
status, click the "Update" button. The pink line indicates it is not connected.

The coordinator checks for a device every 30 seconds.

If you click a connected device (double click one of the device green box
connected with a red line), you can find the following window.
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Chapter 2
2 TK-B50/5G2+ZB - Microsoft Internet Explorer provided by NEC Electronics (Europe) |Z||E|[z|
File Edit ‘“iew Favorites Tools Help ",'
eEack = J Iﬂ @ h ;j Search ‘?‘:‘\?Favorites @ [‘:fi{v :_\; < _J % v ﬁ

v| Go Links **

address | @] hitp:4152. 168 0,100/

e Date

M ionfiguration

s Date

e fetwork
e Writing Flazh EEPRON

Wlisplay Fleazse Store | after input of parameters:
. Network
confizuration Coordinator

Q0004722958927

23

0
2000/01,/01 00:00:00)

Device
Note 7 1

€l

‘j Local intranet

Figure 2-9 Details of a Device connection

Notes

The actions that can be performed via the WEB Browser interface are shown

below.

1. Ifyou click the SW3 of the coordinator, LED3 on the physical Device 1 turns
on, and then, off .

2. Ifyou click the SW2 of the coordinator, LED2 on the physical Device 1 turns
on, and then, off.

3. If you click any LEDs (LED1, LED2, LED3 or LED4), the corresponding LED
on the physical board will turn on, and off.

4. View of status information for the Device:

. Address: This is the MAC address of the Device in IEEE
802.15.4.

o Temperature: Measured on the Device

. SW pressed: Indicates which switch was pressed on the
Device.

o Time pressed: Time stamp of the pressed switch.

5. LEDs (LED2, LEDS or LED4) can be on and off.

6. If the SW3 of the Device is clicked, LED1 of the coordinator is on and off.
The information at the Note 4, SW pressed, and Time stamp, will be
updated.

7. If the SW4 of the Device is clicked, LED2 of the coordinator is on and off.

The information at the Note 4, SW pressed, and Time stamp, will be
updated.

User's Manual U19026EE3VOUMO00 17



Chapter 2 Sample Program

To update to the latest status, click the "Store" button.
Following are the different operations that can be directly done on the board:

. On the TK-850/SG2+UZ board:
- By pressing SW3 on the TK-850/SG2+UZ board, LED3 on the
Device 1 becomes on and off.
- By pressing SW2 on the TK-850/SG2+UZ board, LED2 on the
Device 1 becomes on and off

. On a TK-78K0/KF2+UZ board:
- By pressing SW3 on a TK-78K0/KF2+UZ board, LED1 of the
coordinator becomes on and off.
- By pressing SW4 on a TK-78K0/KF2+UZ board, LED2 of the
coordinator becomes on and off.

Please note LED’s manipulated on the board are not reflected on the Web
browser.

If you click a device, not connected with a red line, you will see the following

window.

< TK-B50/5G2+7ZB - Microsoft Internet Explorer provided by NEC Electronics (Europe) E|E|g|
File Edit ‘iew Favorites Tools  Help -
eﬁack - \ﬂ \g ;\J /..-\JSearch ?:1'\'/ Favorites {‘} v .,4'_ v _]‘ '|__ta .

address [@] http:#1192.168.0.100/ v B ks 2

TE.-B305G2+1JZ Web Server
404 - Page not found

Mlizplay

. ® MNetwork
configuration
e Date

M Confizuration

e Date
e fletwork
e Writing Flazh EEFROM

@ ‘-3 Local intranst

Figure 2-10 Default screen for a non-connected device
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Table 3-1 General hardware features

Item Details
Part number pPD70F3281YGC-8EU
Operation with main clock {20 MHz
Clock Main = 5 MHz
Subclock = 32.768 kHz
Internal flash memory 384 kB
CPU
Internal RAM 32 kB
Operation voltage 3.3V
I/0 voltage 3.3V
IIC included
Special mention
CAN included

USB interface

Mini USB x 1 channel

Serial interface

Equipped with Synchronous/Asynchronous

header pin

Ethernet interface

RJ-45 (10/100M) 1Port

MAC address setup = External EEPROM

State indication LED = 2

CAN

T/H pattern for external connection

RF board

UZ2400 RF Board

Temperature sensor

Temperature sensor x 1

LED

Red x 4 : LED 1 - 4 = Multipurpose
Green x 3 :

- LED 5 = Power

- LED 6 = LAN

-LED 7 = LINK

Multipurpose input

4-bit Slide switch x 1
Push switch x 2

Reset Switch

Push switch x 1

N-WIRE/MiniCube interface

Not mounted

On board Flash memory writing

Possible

Power supply

5.0V (USB supply) or 6.0V (battery supply)

3.1 Terminal list

Terminal table of CN1, CN3 and CN4 of the CPU board.

Table 3-2 Connector CN1 terminal list

CN1 Signal Tern_1|na_l CPU name at connection Notes
name |destination

1 VDD VDD

2 P36 P36/CTXDO/IETXO0

User's Manual U19026EE3VOUMO0
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CN1 ﬁ;gl:';zl ';:;r:;'i]:e:iloiPU name at connection Notes

3 P37 P37/CRXDO0/IERX0

4 P38 P38/TXDA2/SDAOO

5 P39 P39/RXDA2/SCL0O0

6 P53 P53/SIB2/KR3/TIQ00/TOQ00/RTP03/DDO | Both use with N-Wire
7 P54 P54/SOB2/KR4/RTP04/DCK Both use with N-Wire
8 P55 P55/SCKB2/KR5/RTP05/DMS Both use with N-Wire
9 P70 P70/ANIO

10 P71 P71/ANI1

11 P72 P72/ANI2

12 P73 P73/ANI3

13 PCM1 PCM1/CLKOUT

14 PCM2 PCM2/HLDAK

15 PCM3 PCM3/HLDRQ

16 PCTH PCT1/WR1

17 GND GND

18 PDH4 PDH4/A20

19 GND GND

20 PDH5 PDH5/A21

Figure 3-1 Connector CN1 pin configuration

Table 3-3 Connector CN3 terminal list

ONa |signalname | (S T eetination Notos

1 GND GND

2 N.C.

3 VREG_EN PO2/NMI Output from CPU
4 N.C.

5 RESN PO3/INTPO/ADTRG Output from CPU
6 FIFO P10/ANOO Input to CPU

7 N.C.

8 FIFOP PO6/INTP3 Input to CPU

9 N.C.

10 CCA P11/ANO1 Input to CPU

11 N.C.

12 SFD P33/TIPO1/TOPO1 Input to CPU

13 N.C.

14 CSn P34/TIP10/TOP10 Output from CPU
15 N.C.

16 SCLK P42/SCKBO Output from CPU

20
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() | =T connection destination oS

17 N.C.

18 Sl P41/SOBO Qutput from CPU

19 GND GND

20 SO P40/SIBO Input to CPU
Table 3-4 Connector CN4 terminal list

oN4 | signal name | (0 destination Notes

1 TP6

2 GND GND

3 TP6

4 GND GND

5 TP6

6 GND GND

7 3.3V

8 GND GND

9 3.3V

10 GND GND

11 TP5

12 GND GND

13 TP4

14 GND GND

15 N.C.

16 GND GND

17 N.C.

18 GND GND

19 N.C.

20 GND GND

Figure 3-2

Terminal CPU name at

Connector CN3 (top) and CN4 (bottom) pin configuration
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3.2 Switches and LED

3.2.1

Figure 3-3

3.2.1.1

Table 3-5

3.2.1.2

22

SWi1, JP1

Bit1, 2, 3 and 4 of SW1 are dip switches for Operation Mode setting.

Bit5, 6, 7 and 8 of SW1 are connected to P74, P75, P76 and P77 for multipurpose
input.

JP1 is a jumper to select a power source.

Swi

B00a3-BIAT
1190454

JP1

SW1 and JP1

Flash Programming Mode with WriteEZ1

The Flash memory of the VB50ES/SG2 microcontroller (integrated in the TK-850/
SG2+UZ board) can be programmed using the attached software WriteEZ1 in

your PG, if the following switch and jumper settings are made.

Flash programming mode settings for the TK-850/SG2+UZ

Bit 1 ON
Bit 2 OFF
SWi1
Bit 3 ON
Bit 4 ON
JP1 USB side (1-2-pin short)

On-chip debug Mode with the IAR TK-interface

The following setting activates the On-chip debug functions for the TK-850/SG2
+UZ board.
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Table 3-6 On-chip debug mode settings for the TK-850/SG2+UZ

Bit 1 ON
Bit 2 ON
SwWi1
Bit 3 ON
Bit 4 OFF
JP1 USB side (1-2-pin short)

3.2.1.3 N-Wire Connecting Mode

Change to the following settings when you connect to N-Wire emulator to the
TK-850/SG2+UZ board.

Table 3-7 N-wire connecting mode settings for the TK-850/SG2-UZ

Bit 1 ON or OFF Note
Bit 2 OFF
SWA1
Bit 3 OFF
Bit 4 OFF
JP1 USB side (1-2-pin short)

Note: Please set ON, if you make COM communication to host machine using the
P30/TXDAO0,P31/RXDAOQ pin.

3.2.1.4 Normal Operation Mode

Change to the following settings when you execute the program normally. Select
the power source chosen with the JP1.

Table 3-8 Normal operation mode settings for the TK-850/SG2+UZ

Bit 1 OFF
Bit 2 OFF
Swi1
Bit 3 OFF
Bit 4 OFF
JP1 USB powered (1-2-pin short)
Battery powered with CN2 (2-3-pin short)

3.2.1.5 General purpose setting port

Bit 5, 6, 7 and 8 of SW1 are general purpose setting ports.

The port state is “Low” because it is connected to GND when the switch is ON.
The port state is “High” because it is connected to a 10kQ pull-up resistor, when
the switch is OFF.

Table 3-9 Switch SW1 terminal list

SwWi1 Signal name Terminal CPU name at connection destination
Bit 5 P74 P74/ANI4
Bit 6 P75 P75/ANI5
Bit 7 P76 P76/ANI6
Bit 8 P77 P77/ANI7
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3.22 SW2,SW3

SW2 and SW3 are push switches. They are connected to pull-up resistors, and
their outputs go “Low”, when they are pushed.

Table 3-10 Switch SW2 and SW3 terminal list

Switch |Signal name Terminal CPU name at connection destination
Sw2 P50 P50/T1Q01/TOQO01/RTPO0/KRO
SW3 P51 P51/T1Q02/TOQ02/RTP01/KR1

Figure 3-4 Switches SW2 and SW3

3.2.3 Sw4

SW4 is the reset switch. The TK-850/SG2+UZ board is reset when SW4 is pushed.

__.

Figure 3-5 Switch SW4

3.2.4 LEDS

The "Power LED’ LEDS5 is activated when the power supply is turned on.

Figure 3-6 LEDS5 as Power LED

3.2.5 LED1, LED2, LED3 and LED4

LED1, 2, 3 and 4 are available for applications. To turn on a LED, set the output

port to “Low”.
Table 3-11 LED 1, 2, 3 and 4 terminal list
LED Signal name Terminal CPU name at connection destination
LED1 PDHO PDHO
LED2 PDH1 PDH1
LED3 PDH3 PDH3
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LED Signal name

Terminal CPU name at connection destination

LED4 PDH2

PDH2

Figure 3-7 LED 1, 2,3 and 4

3.3 LAN Controller

The TK-850/SG2-UZ board has a LAN controller, LAN91C113 made by SMSC.

3.3.1 Connection

Connection of CPU to LAN controller is below.

VB50ES/SG2 LANO1C113
A2-A1E | |AT-Al4
A15
€
D0-D15 |#—— 3 [D0-D15
PCT6 | —————— | AEN
—p [nADS
b | NBEO-1
RD# RCT4) _ » |nRD
WRO# PCTO) | |MWR
INTP1 PCT0) | g |INTRO
P | e— o |RESET
WAIT PCM0) | s——— | ARDY

Figure 3-8 V850ES/SG2 and LAN controller pin connection
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3.3.2 Reset of LAN Controller
P35 is used to reset the LAN controller. When P35 is Hi-z after CPU reset, the
LAN controller will be in reset state. Before releasing the reset, please change the
CPU port “Chip Select Signal (AEN,nADS)” and “Read/Write Signal” to be inactive
level. And then drive the P35 to “Low”. And release the reset.
The Ethernet MAC address is initialized by the contents of the serial EEPROM,
after release of the reset.
3.3.3 Access to the LAN Controller
It is necessary to set the microcontroller to external bus mode to access the LAN
controller. The external LAN controller is configured to operate in 16-bit (word)
mode, and therefore, the external bus will need to be set-up for "word wide" read
and write access modes.
3.4 Temperature Sensor

The TK-850/SG2+UZ board has a temperature sensor for measuring the ambient
temperature of the PWB board. It is connected to the analogue input pin P79/
ANI9 of the microcontroller.

e  Temperature sensor S-8120C (Made by SlI)

. Power supply of sensor : +3.3V

. Linear output voltage : -8.20mV/°C ( from -20°C to 80°C)
Please refer to the datasheet for details.

3.5 Power Supply
There are two choices to supply power to the board, USB or a 6LR614 9V battery
via CN2. Please refer to the following table for the jumper setting.
Table 3-12 JP1 Setting for the power supply source

26

JP1 USB Power USB (1-2-pin short)
Battery CN2 (2-3-pin short)

Please replace the battery with a new one, if the voltage level goes down to 4.75V.
Below the voltage level of 4.75V, functions of the board are not guaranteed.
The battery voltage can be checked at the port as shown below.
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Table 3-13 9V Battery checking

Signal
name

Terminal CPU name at
connection destination

Notes

BT_MONI

P78/ANI8

About 0.265 times of input power supply

For instance

If the battery level 6.0V:

The level of the BT_MONI = 0.265x6.0
=1.59(V)

If the battery level is 4.75V:

The level of the BT_MONI = 0.265x4.75
=1.25(V)
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Chapter 4 TK-850/SG2+UZ Data

4.1 Parts Layout

W1 (Mode setting)  Swa (Reset SW)  CN1 (Expansion I/F)

ciol LED4 T
e

ERE\! BE2-013A fDJ-
RS0 g'E'.ﬁ"lg

SW3
LAN LED LINK LED
usB1 WSBI/F)
CN2 (Battery

connector)

Figure 4-1 Hardware overview of theTK-850/SG2+UZ board

Ethernet Connector
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4.2 RF Board connection figure

UZ2400| RF Board

SEI-Z220A
MADE <IN JAPAN

TP
wo@ T
MADE IN JAPAN.

Figure 4-2 Overview of the connection of the RF board
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Chapter 5 Programming the TK-850/SG2+UZ with

Table 5-1

WriteEZ1

WriteEZ1is the flash memory programming software which can erase and
program directly the flash memory of the microcontroller of the board via the USB
interface.

For details about the installation of the Flash Programmer WriteEZ1 software or
about the driver required for use, please refer to the section "6. V850 ZigBee
Gateway Development Platform, Installation and Operation"

To use WriteEZ1, please set the mode switch on the TK-850/SG2+UZ board as
follows. Then, please connect the board to your PC with a USB cable.

Flash programming mode settings for the TK-850/SG2+UZ

JP1 1-2-pin short (USB side)
Bit 1 ON
Bit 2 OFF
Bit 3 ON
SW1 Bit 4 ON
Bit 5 OFF
Bit 6 OFF
Bit 7 OFF
Bit 8 OFF

Please start WriteEZ1 by selecting [Programs] -> [NEC Electronics Tools] ->
[WriteEZ1] in your Windows [Start] menu.
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fE Write£Z1 EBX

File Device ‘iew Help
B & #

»» FlazhOpenning.... Device

Flash Open OK M ame :

»» ParameterFile Reading....

Success Read ParameterFile. Firmn YWersion :

»» LoadFile Feading.... ExtCode

Success read HEX file ‘endar :

Parameter file

Marne : FOF3281_CSI0
Format : 0411

Wersion : V1.10
Procezzor Wer, 0200

Load file

Mame  MAC APP.HEX
Date:  2009/08/25 11:03:40
Chkzum :D1COH
Area:  000000R-0401FFh

Connection to device
Part COr3
Speed 38400
Range Chip
Freq.: 5.00
Multiphy : 4.00

Ready MM

Figure 5-1 GUI interface of the Flash programmer WriteEZ1

Please select the “Setup” button in the menu bar or [Device] -> [Setup].
Then select the”PRM File Read” button.
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32

P Device Setup

Standard l Advance l
Parameter file PRk File Read
Huost connectian Supply ozcillatar
Fort | = Frequency MHz
Speed | - kA ultiply rate |
Operation Mode
& Chip S | =
" Block End| -]
(" Area [ Show Addres
[ Target Reset Meszage
] Cancel

Figure 5-2 Device setup screen

The PRM file contains the device-specific

parameter required for programming.

You will also find the PRM files in the CDROM in the following directory:

<CD>\NEC Tools 32\PRM-70F3288_V111
Please select the following PRM file:
<CD>\NEC Tools 32\PRM-70F3288_V111

Open

\70F3281_CSI0.prm

?X

Laok in: | (7 PRM-FOF3288 111

=~ & B E-

70F3281_CSI0.prm

7OF3281_CSI3.prm

File narme: |?EIF32EH'I_I:SID

Com

Filez of type: |F'F|M Filez[".PRM)

j Cancel |

Figure 5-3 Choice of the parameter file PRM for the VB50ES/SG2 microcontroller
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Select the COM port number you connected your PC with the TK board. All of
COM port numbers available on your PC will be displayed.

Set "Speed” to 38400, "Frequency” to 5.00, “Multiply rate” to 4.00.

Then, press “OK”.

FH Device Setup

Standard l Advance ]

Farameter file FRH File Read

Host connection Supply oscillatar

Gn:-rt |I:IIIM5 +| 3 € Frequency |5.IZIIII tMH
Speed  [33400 -

Operation Mode

& Chip Sl [
™ Black End| =]
- r

| Target Feset Message

( Qk. |) Cancel

Figure 5-4 Setting the parameters for the flash programming session

Next, load the HEX file that you want to program to WriteEZ1. Click “Load” to
open the file “mac_app.hex”, which you created in the section "7.4 Generating a

Hex file for flash programming" .
When successfully loaded, “Success read HEX file.” is displayed.
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= WriteEZ1

»» FlazhOpg
Flazh Open

»» Parametq ) - ;
Success R Loakin |E} Exe ﬂ B Ed-
»» LoadFile -
Success red mac_app. hex
> COMMA) -
ameter file
_Csio
Load file
*
1:03:40
File: narne: e s hex FFh
to device
Files of type: | S-rec / Hex files [Frec;.£%" hex] j Cancel

Fange Chip
Freq.: 5.00
Multiphy : 4.00

|
Ready LM

Figure 5-5 Loading the executable file .HEX

Next, write the programs by clicking “Auto procedure”.
When “Auto procedure” is clicked, it processes the “Erase” and “Program”
commands.

= writeFZ1

File Dewvice View Help

9 &

Y

N

i Device
o e
»» ParameterFile Reading....
Success Read ParameterFile. Firmn Wergion :
»» LoadFile Reading.... EwtCade
Success read HEX file. Yendar
Pararneter file
Mame : FOF3281_CSI0
Format : 0411
Wergion : 41,10

Frocessor Yer. 0200

Load file
Mame  MAC_APPHEX
Date:  2009/08/25 110240
Chhksum :D1CDH
Area:  000000h-0401FFh

Connection to device

Fort:  COKM3
Speed 33400
Fahge Chip
Freq.: 500
tultiply : 4.00

Blank check, erase, program and werify the target device. TN

Figure 5-6 Starting the «Auto Procedure» to erase and program the Flash memory
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When “Flash internal Verify OK!”, is displayed it means the flash memory writing
has successfully completed.

The programs are successfully written to the Flash memory of the V850/SG2

integrated in the board TK-850/SG2+UZ.
Disconnect the USB cable from TK-850/SG2+UZ board.
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6.1

6.2

6.2.1

V850 ZigBee Gateway Development
Platform, Installation and Operation

The IAR Embedded Workbench including the C-SPY debugger allows the user to
build and download application programs to the V850 ZigBee™ Gateway
Development Platform. As the communication interface between the PC host
system and the V850 ZigBee™ Gateway Development Platform board is USB, a
USB interface line is needed. Before you can download and run a program,
relevant software and hardware must be installed properly.

CDROM contents:

IAR Embedded Workbench for V850 Kickstart version
GUI Software for flash programming

IEEE 802.15.4 MAC library

Sample Programs

Documentation

Hardware Installation

After unpacking V850 ZigBee™ Gateway Development Platform, connect the
board to your host computer using the provided USB interface cable. When V850
ZigBee™ Gateway Development Platform is connected, the USB driver needs to
be installed on the host machine. Please refer to the specific section "6.3 USB
Driver Installation" .

Software Installation

The V850 ZigBee™ Gateway Development Platform package comes with the
following software demo packages:

. IAR Systems Embedded Workbench for V850 including C compiler,
assembler, linker, librarian and IAR C-SPYdebugger / simulator

e  GUI software for flash programming

e  Sample programs

IAR Systems Embedded Workbench installation

The IAR Systems Embedded Workbench must be installed on your PC. For
detailed installation hints, refer to the corresponding documentation of the IAR
Embedded Workbench: “IAR Systems Embedded Workbench for V850
installation”.

To install the IAR Systems Embedded Workbench for V850 including C-SPY
debugger / simulator, select the AUTORUN program in the directory <CD>\IAR
of the CDROM. The setup dialogues will guide you through the installation
process.
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and Operation

6.2.2

6.2.3

6.3

6.3.1

GUI software WriteEZ1 for Flash Programming

The GUI software WriteEZ1 for flash programming is required to program the
Nodes with the Sample Programs. To install the WriteEZ1, select the “setup.exe”
program that can be found in the following directory in the CDROM provided:
<CD>\NEC Tools 32\WriteEZ1. The setup dialogues will guide you through the
installation process.

You will also need to install the USB driver required to emulate the UART
communication (which is the only one supported for the flash programming
interface) by the USB communication. Details about the installation procedure can
be found in the section "6.3 USB Driver Installation" .

Sample Program Installation

To install the sample/demonstration program for the V850 ZigBee™ Gateway
Development Platform board, select the SETUP program in the directory <CD>
\SamplePrograms\ of the CDROM. The setup dialogue will guide you through the
installation process.

USB Driver Installation

In order to use the V850 ZigBee™ Gateway Development Platform board for On-
Chip debugging or FLASH programming, the USB driver needs to be installed on
the host machine. Two different drivers need to be installed:

- the USB serial converter
- the USB serial port

Install the drivers according to the following procedure:

U Installation on Windows 2000
U Installation on Windows XP

Installation on Windows XP

When the V850 ZigBee™ PRO Gateway Development Platform board is
connected with the host machine, the board is recognized by Plug and Play, and
the wizard for finding new hardware is started. Check that "Install from a list or
specific ..." is selected, then click Next >.
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Figure 6-1

Found New Hardware Wizard

Welcome to the Found New

g i
\? Hardware Wizard

Thiz wizard belps vou install zoftware for:

I15B Senial Port

Zg'jl If your hardware came with an installation CD
= or floppy dizk. inzert it now.

YWwhat do wou want the wizard to do’?

™ Inztall the software automatically [Fecommended)
& |nstall from a list o specific location [sdvanced)

Click. Mest to continue.

¢ Back I Meut » I Cancel

Found New Hardware Wizard 2 (Windows XP)

Check "Include this location in the search:" check box and browse to the
NEC Tools 32\drivers_virtual_uart\FTDI folder.

Click “Continue Anyway” when prompted to the Windows XP certification
compatibility.

Confirmation of USB Driver Installation
After installing the two types of drivers, check that the drivers have been installed

normally, according to the procedure below. When using the board in combination
with WriteEZ GUI, the information to be checked here is needed.

By clicking the "Device Manager" tab, check that the drivers are installed normally.
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Figure 6-2

Caution

Remark

E Device Manager

File  Action  Wiew Help

=101 x|

c»mEs 2 A

Device Manager on local computer

- by Computer
g Disk drives
§ Display adapters
ity DVDCD-ROM drives
=) Floppy disk contrallers
_ﬂ, Floppy disk drives
(- IDE ATAJATAPI controllers
[+ IEEE 1394 Bus host cantrallers
vJ- Kevboards
" y Mice and ather pointing devices
-8 Maonitors
@ Metwork adapters
= Ports (COM & LPT)
5 ----- “y‘ Cammunications Pork {COM1LY
- 5 UsB Serial Port (COM3)
ﬂ Processars
@%l 551 and RAID controllers
E Sound, video and game controllers
g System devices
=g 3 Universal Serial Bus controllers
IntelfR) ICHS Family USEZ Enhanced Haost
USE Root Hub
USE Serial Converter

-

Device Manager

For Windows 2000/XP

Do not perform "Hardware Modification Scan" when communicating with the

target device.

In the flash programming WriteEZ GUI port list box, the same communication port
as COMxx of the USB Serial Port (in this case COMS3 as shown in above

screenshot) needs to be selected.
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7.1 Sample Structure

The V850 ZigBee™ Gateway sample projects for IAR Systems Embedded
Workbench can be found directly in the CDROM in the folder:
<CD>\SamplePrograms\SamplePrograms, or can be found in the directory where
they have been installed by the automatic process of the CDROM (see section
"6.2.3 Sample Program Installation" ).

The sample projects are using the following folder structure:

=1 Z) Sample_73K0KF2+ZE Rermofe Node sample project
+-12) apps Source code for FHRD ramete node ot susslied)
i) Debug
) include
I lib
) Release
) settings
=) Sample_\3509G2+28 V850 ZigBeeTM Gafewav sample project
) Debug Sowee code for VESD demonsiration ausiication
) Release
) settings
) vas0

R e N ry R Ty B Y

o Ta R AR

Figure 7-1 Sample Programs project structure

Below is the detailed structure of the V850 ZigBee™ Gateway Sample Project

=117 Sample_¥8503G2+Z8  VESD FigBeeTH Gateway sample praject
+- ) Debug
+ ) Release
+- ) settings
=15 waso
=1+ cnet
+-) inc
) include
= lib TOP-IP and MAD ibrarias
=1+ sre
-2 Cnet 1¥850 saLrce code for sampia wal grmiications
+-{3) MaC VB350 source coge for MAS anniications

+-) el

+

+

Figure 7-2 Sample project structure

Below is the detailed structure of the Web page file that can be found in the
directory <CD>\Web page conversion program.
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Figure 7-3

7.2

Figure 7-4

EHE[I ‘Web page conversion program  Web Page Conversion utilify
El{rj'| Wieh
3 bin

Ella fs_english
{Eﬂ cgi Sample web pages
®-) of

Web page file structure

To create your own application using the MAC & TCPIP-stack, please make a
copy of the sample and use it as a template. All output files generated by the
development tools are located in a subfolder using the name of the corresponding
target. You can delete this folder before copying the sample application.

Project Loading

When everything is set up correctly the IAR Embedded Workbench can be started.
To do so, start the Embedded Workbench from Windows [Start] menu ->
[Programs] -> folder [IAR Systems] -> [IAR Embedded Workbench Kickstart for
V850]. The following screen appears:

/% 1AR Embedded Workbench IDE HES
File Edit Yiew Project Tools Window Help

D &% R o BRI ]

rk & -x

Embedded Workbench Startup

Create new project in current work space

Add existing project to cument workspace

Open exigting workspace

Example applications

Fiecent workspaces:

[~ Do not show this window at startup

Ready

IAR Embedded Workbench startup screen

Now select the option [Open exiting workspace] from the [File] menu and locate
the V850 ZigBee™ Gateway sample program in the folder “Sample_V850SG2
+ZB”. You will find the IAR Workspace (*.eww) called “V850_UZ_SG2.eww”
containing ready to use sample project.
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Please load the sample workspace located in the “Sample_V850SG2+ZB”
directory.

# 1AR Embeddad Workbench IDE
File Edit Wiew Project Tools Window Help

D&l Lmilo o] Sy R Ee » Eb|EURS 8

Workspace x -x

Releass 'l
Files 3L
B [BIVE50_U7 - Release v
&= ik

— [ AFlres

— [ Cnet_osless.r8s

— [ Config.r85

— [ Driverrss

F— B twip.ra5

— B Necras

— [ Sellib.rgs

— [ STACK.rE5

L— B webpages 85

& C s

& ([ cnet

[& cnet_appmain.c

[B config.c

[ httpd

[ hitpcfunc.c

B param.c

Lo I MAC

[E coodinator.c

B DF3281_HWINIT S85

B end_dev.e

[@ hardware_wE50.c

[ low_lewel_initc
B mac_app.c

B uartc

(23 Output

WBR0_UZ
Resdys T fowearan) |

Figure 7-5 Opening the V850_UZ Sample Project

The above screen shows the sample project layout including the main system
libraries (LIB group) and source files (SRC group). The CNET group contains the
relevant application source files associated with the TCPIP libraries and the MAC
group contains all the source files associated with the IEEE 802.15.4 library.

7.3 Sample Debug session using the TK interface

Before commencing a TK interface debugging session ensure that the USB driver
has been correctly installed. The V850 ZigBee™ Gateway Development
Platform uses a monitor program for debugging purposes. The communications
between the starter kit and the IAR C-Spy debugger running on the PC is done
via a standard UART / USB connection. The monitor program is automatically
downloaded to the starter kit during connection therefore the user does not need
to take core of the monitor program itself.

Monitor Resources

The following resources are utilised by the monitor program and cannot be used
by the user program when debugging by the TK interface.
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Table 7-1

Table 7-2

Figure 7-6

Resources used by the debugging monitor

. UART for Interrupt control .
Device . Terminals used
debugging flags
V850ES/SG2 UARTDO UDORMK P30/TxDD0
(uPD70F3281Y) UDOSMK P31/RxDD0

Additionally, please note the following points:

- Do not change the control registers of UARTDO.

- Do not change or disable the interrupt control / mask flags of
UARTDO.

- Do not change the port mode or port mode control registers for port
bits P30 and P31.

- Debugging functions like forcible break (debugger stop command)
do not operate normally in the following states where the clock
supply to UARTDO is disabled:

o IDLE mode
e  STOP mode
o Main oscillation (fx) is stopped.

Monitor Interrupt Vectors

The following interrupt vectors are used by the monitor program and cannot be
used by the user program.

Monitor interupt vectors

Device [R5 R EET Function

Adress

0x0060-0x0063 DBTRAP debug interrupt vector
V850ES/SG2 .
(UPD70F3281Y) 0x02C0-0x02C3 UARTDO receive interrupt vector

0x02B0-0x02B3 UARTDO status interrupt vector

Monitor Reset Vector

When a user program is downloaded by using the IAR C-SPY debugger, the reset
vector (address 0x0000) of the user program is replaced by the one of monitor
program. The debugger moves the reset vector of the user program automatically
to address 0x0004. The correction of the relative jump address is also done
automatically by the debugger.

Example:
Ox0D000 MOV _start, R31 0x0000 JR monitor
Ox0006 JMP  R31 0x0004 MOV  _start, R31
ox0008 Ox000A JMP R31

Monitor Reset
Memory Area reserved for monitor

The monitor program is located in the highest FLASH block of the VB50ES/SG2
device. Only 2 kB of memory are allocated by the monitor program.
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Table 7-3

Note

Memory area reserved for monitor

Device Address range Function

V850ES/SG2 ROM: 0x5F800 - Ox5FFFF Reserved for monitor
(UPD70F3281Y) RAM: OxFFFF EFFO - OxFFFF EFFF | program

Moreover, the monitor reserves 10 bytes of the global stack area by halting the
user program, caused by a forcible break (debugger stop command) or a software
breakpoint.

Clock operation

After releasing a reset, the monitor program sets the operation clock of the CPU
to the maximum speed of 20 MHz. The monitor program switches also to the
maximum CPU speed of 20 MHz when releasing a forcible break (debugger stop
command) or when the user program execution is stopped caused by a software
breakpoint. After the user program execution is restarted (debugger go
command), the monitor restores the previous CPU operation clock setting.

Do not change the frequency of the external oscillator connected to the X1 and
X2 pins.

The baud rate calculation for UARTDO is based on a 4 MHz input frequency,
otherwise no communication to the V850 ZigBee™ Gateway Development
Platform board can be established.

Other limitations

The watchdog timer can not be used. Please be sure to set the option bytes of
the VB50ES/SG2 device accordingly to allow the watchdog timer disable.

The forcible break (debugger stop command) can not be used when the global
interrupts were disabled by the user program (DI instruction).

Debug sessions

The debug session is done directly by connecting the V850 ZigBee™ Gateway
Development Platform board to the host PC via the USB cable. The TK interface
of IAR manages the debug session by using the serial interface that is connected
to the USB connecter of the TK-850/SG2+UZ. When using the TK interface serial
communications via UARTDO is disabled to prevent a clash with the monitor
program. A pre-processor directive has been employed to ensure that the relevant
application code is disabled during a debug session. Please ensure that the
HARDWARE_NOUART pre-processor option is set in [Project] -> [Options] -> [C
\C++ Compiler] -> [Pre-processor] is set and, if necessary, rebuild the application
prior to starting the debug session.
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Options for node “¥850 LIF*

Lategory: Factom Settingz
General Options
Language] Dptimizatiuns] Dutput] Ligt Preproceszor lDiagnmtic 1]

fssembler .

Custam Build [ Hanaore standard include directories $TOOLKIT_DIRgANCS

Build Actions

Linker Additional include directories: [one per ling)

Debugger $PROJ_DIR$WEE0NnCude’ s
IE-wacx | 55-VAES0 $PROJ_DIREWEEDNcnething, =
IECLURE $PROJ_DIR$YE50nethinchapit
MINICLEE tFPROJ_DIR$WEE0Nenethinchipwdh e
M-ire OCD Preinclude file:

ROM-Manitar | J
Sirmulator
TE-¥a50 Detined symbols: [one per ling)

MaC_OPT_FFD F [ Preprocessor output to file

CMET_MNOSYS — I

CPUMWER0 = r

HARCWARE_MOUART hd

K Cancel

Figure 7-7 Settings of the «Pre-processor» options of the «C/C++ compiler»

Before starting a debug session, please check that the target board configuration
is set according to the settings written in the Table 3-6 "On-chip debug mode
settings for the TK-850/SG2+UZ"

If the setting is correct, then connect the TK-850/SG2+UZ board to a USB port
of your PC. Then you have to check the used communication port of the TK-V850
interface is set to the correct communications port setting. All debug targets use
port COMS3, but this may be different on other PC’s. To check the actual used
communication port, please open the Windows Device Manager:

= Ports (COM&LPT)
7 Communications Port (COM1)
7 USB Serial Port (COM3)

Figure 7-8 Checking the port used in the «Device manager» of Windows

If necessary please select the correct communication port in the Embedded
Workbench menu [Project] -> [Options] -> [Debugger] -> [TK-V850]:
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Options for node “¥850 UZ*

Categony: Factom 5 ettings

General Options
CJC++ compiler Setup
Assembler
Custom Build Download
Build Actions ™ Suppress
Linker
Debugger [ Werify
IE-w | 55850
TECUBE Usze serial port
MINICLIEE
M-Wire OCD m -
RM-Manikar
Simulator
Carmmunication log
[ Use communication log file
| =

ak | Cancel ‘

Figure 7-9 Configuration of the TK-V850 interface for on-chip debug mode

If all settings are correct then you can rebuild the project by selecting [Project] -
> [Rebuild All] and start a debug session by selecting [Project] -> [Debug], or
pressing the debugger-button in the menu bar:

2

Now the debugger is started and the demo project is downloaded to the TK-850/
SG2+UZ board. The progress of downloading is indicated by blue dots in the TK-
V850 Emulator window.

Please note that the download of larger executables can take some time.
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Figure 7-11

/' |1AR Embedded Workbench IDE

File Edit Yiew Project Tools ‘Window Help

I Total number of warnings: 0

DA S | El S mED P B & D
|Helease ﬂ i
Files B B A /,f_z;!ain Fw.ﬂcfio{ad)
o1 LmAaln | wox
2
{
=0l #ifndef _ TAR_SYSTEMS ICC_
}_ [E1 APIra5 EBVTE *ptrTenp;
— [ Cnet_osless ras BYTE i
— [ Config.res gendif
— [ Driver 135 BOOL  bEndDevice = FALIE;
F— Bl hwipras BYTE chnghddr = 0; J
— BIMNecrss #ifndef _ TAR_STSTEMS_ICC_
— [ Selflib 85 char  8(60]1;
— B STACK.M85 #endif
- Bl wehpages.ras
= @src
[ cnet -
La@mac 3 #ifndef _ IAR_SVSTEMS_ICC__
[# coodinator.c s )
m DF3281_HWINIT 585 J_f/ RoM E’rompsec sectiom) —» RAM
@ end_dev.c int rec:
[ harcware_vas0.c
[ s lannl init o bl
cnet_main(): -
VES0_UZ [fol 1« [
x
Messages L
120 226 bytes of CODE memary
19773 bytes of DATA mermary (+ 91 absolute )
512 bytes of CONST mermary
Errors: none
WWarnings: none
Total number of errors: 0
v

Errors 0, Warnings 0 Ln 349, Col 25

Downloading the sample application in the target device

After the download is completed, all debug features of IAR C-SPY debugger are
available, i.e. Single Stepping, Step Over/-In/-Out, Go-Execution, Breakpoints,

Register / Memory view etc.
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7.4

48

£ 1AR Embe dded Workbench IDE [T
File Edit Yiew Project Debug Simulator Tools Window Help
=)= Jr=] \ =] " uEe e TSR
= 23 L8008
x | -x
|F|E|Ease ﬂ P
-
Files £ | B ¢//_1;!ain P@Cfio{?ﬂ]
ol main (voi
B .
Fa s gifndef _ TAR_SYSTEMS_ICC_
s - BYTE  *ptrTemp:
L@ @ Output EYTE i:
#endif
BOOL bEndDevice = FALSE:
BYTE chngdddr = 0;
$ifndef _ IAR_SYSTEMS_ICC_
char s[e0]: J
#endif
s
gifndef _ TAR_STSTEMS ICC_
s
A7 ROM (rompsec sectics) - RAM
int ret;
chnet_main();
ret = _rcopyie_S_romp, ALL_COPY):
#endif /4 need to do the IAR equivalent -
WaG0_LZ H'[]l |4 |,
* Log L]

Tue MNaow 06 19:01:37 2007: |AR, C-5P Processor Descriptar for Y850 w3, 404

Tue MNow 06 19:01:37 2007: AR C-5P Simulator Driver for 850 V3. 40A [Kickstant B4K]

Tue MNow 06 19:01:37 2007: Loaded debugee: X3igheeiv850 ZigBee Plattorm\CD Image_850_ZigBee_Beta\SamplePrograms),
SamplePrograms\Sample_vih03G2+ZB\Release\Exe\mac_app.hex

Tue MNaow 06 19:01:37 2007: Target reset

“
o .ArAnA1.AT ARAT. B PR MY SR

Debug Log | Build x

Ready Ln 164, Col 28

Debugging session with the Embedded Workbench C-Spy Debugger

To get more details on the debugger configuration and capabilities, please refer
to the “V850 IAR Embedded Workbench IDE User Guide” and the “V850 IAR C-
SPY® Hardware Debugger Systems User Guide”. Both manuals can be opened
directly from the Embedded Workbench help menu:

You can find the PDF-files of the manuals in the subfolder V850\doc\ of your
Embedded Workbench installation directory (e.g. C:\Program Files\IAR Systems
\Embedded Workbench 4.0\V850\doc):

. EWV850_UserGuide.ENU.pdf
. EWV850_HWDebugUserGuide.ENU.pdf

Generating a Hex file for Flash programming

To generate a Hex-File for the FLASH-programmer please select the Target
“Release” and rebuild the project. The generated Hex-File is located in the
directory for “Executables/Libraries”. All output-file-directories are defined in the
Embedded Workbench menu [Project] -> [Options] -> [General Options] ->
[Output]:
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Options for node “¥850_LIZ*

Categony:

General Opkions
CIC++ compiler
Assembler
Custom Build
Build Actions
Linker
Debugger

IE-xxx J 55-4850
IECCUBE
MINIZUBE
N-Wire OCD
ROM-Monitar
Sirnulakar
TE-\as0

Factory Settings

Dutput lEHtra Dutput] ﬁdefine] Diagnoslics] List l Eonfig] Proce 4| *

Output file
v Owerride default

|mac_a|:||:|.he:-:

Secondary output file:

[Mone for the selected format)

Formnat
" Debug information far C-5P
=
=
=
-
+ Other

Output farmat: |inte|-e:<tended

Format wariant: |Segmented

M odule-lozal spmbials: |Include all

Lol Lo

]

Cancel |

Figure 7-13 Settings to generate an HEX file output
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Chapter 8 Sample Program

8.1

8.2

Table 8-1

8.3

The V850 ZigBee™ Gateway sample utilizes several complex libraries in order to
provide a wireless-to-Ethernet gateway solution for application development. In
this section, we will identify the key user configurable files that will allow the

solution to be tailored to the user’s application. However, it is recommended that
the users familiarize themselves with the MAC and CNET library documentation.

User configurable network Parameters

Various network parameters will always be user specific and must be tailored to
the user application; these user configurable parameters can be found in the
“config.h” header file.

Libraries

The following provides a brief overview libraries supplied with the V850
ZigBee™ Gateway Development Platform.

Different libraries used

API.R85 API interface for the CNETTCPIP stack.

Required to ensure correct operation of the TCPIP stack when

Cnet_osless.R85 No RTOS is employed.

Config.R85 Various system configuration utilities.
Driver.R85 Library for the Ethernet device driver.
NEC.R85 NEC Utilities and applications library.
Sellib.R85 Flash Self programming library.
Stack.R85 IEEE.802.15.4 MAC stack library.

Library containing the web pages, the web pages are also
supplied as source code so that the user can modify the web
Webpages.R85 pages. Care must be taken to use the same names for the web
) pages so that at link time the web page library is not called. Web
pages can generate large code sizes so care must be in the
design to ensure that the 64KB code size limit is not exceeded.

Embedded functions in Web Pages

All of the embedded functions that are called from the web interface can be found
in the file “httpdfunc.c”; should the user wish to change the functionality of the
web calls please modify the code appropriately.

A utility program is provided to convert web pages (see accompanying CNET user
manual) to a large data array; this data is placed in a file called “fsdata.c”. After
conversion this file needs to be modified with the following to ensure the web
pages are located in the correct segment of memory.
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#include «lwip/def.h»
#include «api/fsdata.h»
#pragma constseg=WEBPAGES // New line at the top of the fsdata.c file

#pragma constseg=default // New line at end of the fsdata.c file
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8.4 System Initialization

Mac_app.c
Maing)

h 4
Initialize Ports()

¥

Hardware _Initialize()

¥
Initialise Variables
& MAC address

If enddevice Yes
Y l
Set MAC address Sat Unique MAC
and memory pools Address
Initialise MAC
» layer with MAC [+
address
M ¥
l o It enddevice £ l
InitCoardinator() InitEndDevice])
_ Main Loop
"l While(TRUE)}
h 4
Wireless Communications
Sk_Basa_Main{) Handler
Mo h(
\lr If enddevice £ *

CoordinatorProci) EndDevProc()

|
| I

cnet_appmain()

TCFIF Stack Handler
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Chapter 9 Schematic Diagram TK-850/SG2+UZ
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Figure 10-1 UZ2400 RF board schematics
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