NEC

User's Manual

8-bit 78K0 ZigBee™
Development Platforms

Documen t No. U18849EE1VOUMOO
Date published July 2007
© NEC Electronics 2007

Printed in Germany



Legal Notes

. The information in this document is current as of xxxxx, 20xx.
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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Chapter 1

1.1

1.2

1.3

Host PC

Host Interface

78K0 ZigBee Development Solutions

TK-78K0/KF2+UZ

The TK-78K0/KF2+UZ is the NEC Electronics 8-bit starter kit specifically designed
for the development of wireless networking applications. The above platform can
be used to design and develop a broad range of wireless networks from simple
peer to peer to full mesh networking incorporating all of the features of a fully
compliant ZigBee™ network.

Features

Features of the TK-78K0/KF2+UZ MCU board are as follows.

e The evaluation board uses the NEC Electronics 8-bit single chip
microcontroller (UPD78F0547D).

e All of ROM, RAM and a multitude of peripherals are efficiently built

in one chip on a single board.

High-speed operation with a16 MHz clock.

Sub-clock 32.768 KHz standard equipment

128 Kbytes Flash memory is built into MCU chip.

A high-speed RAM:1024 Bytes and an additional 6144 Bytes of RAM.

Hardware is ready to accommodate 2.4GHz transceiver chip

UZ2400 (IEEE802.15.4 ZigBee™ compliant wireless personal area

network) made by Uniband Electronic Corporation

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

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

e A maximum of 17 I/O ports are used, with an on-board temperature
sensor for applications development. (S-8120C made by Sl
http://www.sii.co.jp/)

. Debugging using the on-board on-chip debug function can be.

. USB or battery powered with a compact form factor of 70 mm x 60
mm.

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

System Requirements

A PC supporting Windows 2000 or Windows XP for the IAR Systems Embedded
Workbench Kickstart edition and the 78K0 ZigBee™ development platforms.
Pentium 200 MHz minimum, 128 MB of RAM, 256 colour display (1024 x 768),
mouse, CD ROM drive and 200 Mbytes of disk space are required to install the
tool packages.

USB interface that enables communication based on USB (Version 1.1 or later).
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Chapter 1

78K0 ZigBee Development Solutions

Package Contents

Note

Trademarks

1.4

Figure 1-1

1.5

1.5.1

Please verify that you have received all of the parts listed in the package contents
list attached to the 78K0 ZigBee™ platforms (varies with development platform

purchased). If any parts are missing or seem to be damaged please contact the
dealer from whom you received your 78K0 ZigBee™ development platform.

Updates for the IAR Embedded workbench for 78K, documentation and/or
utilities for the 78K0 ZigBee™ platforms 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.

System Configuration

.........

S8 connectian

e ———
=
==
\l

.

I \-I—E )

System Connection

78K0 ZigBee™ Development Platforms

There are 3 variants of the 78K0 ZigBee™ Development platforms.

ZigBee™ Starter Kit

This starter kit consists of 2 78K0/KF2+UZ development boards and the IAR
software development tools. Also provided are the IEEE 802.15.4 MAC libraries
in both banked and non-banked form. The following sample applications are
provided:

RF Test program.

Sample 1 Wireless text chat program.

Sample2 Led test using a star network
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1.5.2

1.5.3

ZigBee™ Professional Developers Kit

The professional developers kit consists of 4 78K0/KF2+UZ development boards
and the IAR software development tools. Also provided are the IEEE 802.15.4
MAC libraries in both banked and non-banked form. The following sample
applications are provided:

RF Test program.

Sample 1 Wireless text chat program.

Sample2 Led test using a star network

Also included in the professional developers kit are the following aids for
developing full ZigBee™ wireless networks.

30 day software security dongle for the ZigBee™ stack and ZigBee™ Software
Developers kit.
Link to secure website for downloading ZigBee™ and SDK.

Flash programming files to allow one of the boards to be utilised as an Air Sniffer
(in conjunction with software supplied in the SDK).

ZigBee™ Premium Developers Kit

The premium developers kit consists of 4 78K0/KF2+UZ development boards, 1
78K0 UZ stick and the IAR software development tools. Also provided are the
IEEE 802.15.4 MAC libraries in both banked and non-banked form. The following
sample applications are provided:

RF Test program.

Sample 1 Wireless text chat program.

Sample2 Led test using a star network

Also included in the professional developers kit are the following aids for
developing full ZigBee™ wireless networks.

Unlimited software security dongle for the ZigBee™ stack and ZigBee™ Software
Developers kit.
Link to secure website for downloading ZigBee™ and SDK.

Flash programming files to allow one of the boards to be utilised as an Air Sniffer
(in conjunction with software supplied in the SDK).
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Chapter 2

2.1

Figure 2-1

2.2

Sample Program Overview

RF Test Program

The RF test program is a simple program that allows various RF parameters to be
configured and test signals generated. The features found in this program can be
used to provide the software support functions needed for various test
requirements.

In the sample provided a simple terminal program like “Hyperterminal” is required
to select the relevant mode of operation. For all “Hyperterminal” please use the
following settings and relevant serial port.

Baud Rate 19200
Data bits 8
Parity N
Stop bits 1
Flow control None

@ dfdas® - HyparTerminal r_ rf_. m

Piw o2 Yes @ Trowke ek
0O o F

T1BEB=1! Hardware EH] Test program
06 Skopley Motworks

. PER test f sender (shift=1 Batry rosult)
. PER tesf F receiver

. Continsors TR f Poeudo Hoise

., Contimssss T / Haw carrier

. ILE Made
. Turn to slesp mode
Standby Hoida

Lol

=] T = I LS

. Sat RF chanrm]
Hanissl Iy el UF2000 Foglaber
. Weseting KE

|::||hl.l|u.rr 2 (PER textireciewme]
My Profilel

HAC : 22905 830000 -7
hort : MY
Panll b [
[8et channel 1o 11 {Cedb]

v T (T B ] BRGTID fhi- | C L]

RF Test Menu

As can be seen from the above multiple test modes are available via simple single
key operation.

Sample Program 1 - Wireless Text Chat

In this sample program it is possible to configure 2 or more nodes for a wireless
conversation using text.
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Sample Program Overview Chapter 2

To demonstrate this program you will again need a simple terminal emulation
program like “Hyperterminal” connected to each node on the network.

.ﬁn-m'lﬂ-n- . 'Iu.
D W yws (8 Deww 9
T } ob @

W MW Byiecials bedl
C- Slart Coardinaber fesi

Conmared? L
MM -SPET regees i

b HLHE AT cond e
Slabuy 8

samwl? *
MM ASSIE AL . Ladical i
from EXa Sk Fraiom] sysecialed 8o 8304

i3

b+ WCPS-DANE F i
Sered Lo [uber| adlrean) 7 A3
Cm—

oamared? ¥

> WCPS-DADR el | al nis
From LI178N

£ T — - .:-u'

“F
B
1

Canmaral? 5
P R T e——
Serd to |dharl sddrecu] T FFF)
. T il
Lpnmarai? T
WS- DRI TR, ol il
rem 13RSTR
]
WP -HIR reme]
» feval (o |wherl addeess] T O19PS
Beuiags 7 000

Conmuwul? +

o B

Figure 2-2 RF Test Demonstration
In the above demonstration 1 node is configured as a coordinator and the other

nodes associate to this node, when association is complete you send messages
between nodes by specifying the short address and text data.

2.3 Sample Program 2 - LED Test Using a Star Network

In this sample program 2 or nodes can form a star network ( a star network has a
central coordinator with several nodes connecting to the coordinator only).

Noee 1

G hatar

Figure 2-3 Star Network Configuration
To enable 1 module to be the coordinator it necessary to set dip switch SW1

switch 8 to the on position. It is necessary to power cycle the unit or reset the unit
as the SW1 switch 8 is only read following a reset.
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Chapter 2

Sample Program Overview

12

Table 2-1

24

You must only enable one module to be the coordinator on the network all other
modules must be end devices so please ensure that all of the other modules have
SW1 switch 8 set to the off position.

To ensure that each end device that joins the network reliably it is necessary to
associate on to the network with a different network address for each end device.
This is achieved by the following process.

Press the reset switch (SW6) and any of the switch positions of the directional
switch (SW2).

Release the reset switch (SW6).

Wait 1 second and then release the directional switch (SW2).

The nodes will then associate to the coordinator and form a star network.
The following table shows how the addresses are allocated depending upon the
selection of SW2 following a reset.

SW2 Address Selection

SW2 Up Position Selected Default Address + 1
SW2 Centre Position Selected Default Address + 2
SW2 Left Position Selected Default Address + 3
SW2 Right Position Selected Default Address + 4
SW2 Down Position Selected Default Address + 5

When association is complete pressing SW3 on the end devices will cause LED2
to flash on the coordinator and pressing SW4 on the end devices will cause LED3
to flash on the coordinator.

Note! if SW2 is not active following a reset then all end devices will try and
associate using the default address.

Itis also possible to connect “Hyperterminal” to the development boards and view
the association and data transfer as text messages.

Programming the Nodes with the Sample Programs

The 78K0/KF2-UZ boards will come pre-programmed with the text chat sample
application, in order to demonstrate the additional applications it is required to
use the flash programming software supplied.

After installation the PG-FPL3 can be launched from the NEC Tools32 program
group. The following screen will appear.
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Sample Program Overview

Chapter 2

Figure 2-4

Figure 2-5

= FrL3

Eile [Device Yiew Help

Ve JP R Y - 1

=

Ready

»> FlashOpenning .. Devica
Flash Open QK Name :
»» ParameterFile Reading....
Success Read ParameterFile Firm Version :
>» LoadFile Reading... ExtCode :
Success read HEX file. Vendor:
Parameter file
Name : TGF05470
Format: 0414
Wersion V1.03
Frocesgsor Ver. :0200
Load file

Name: TRBKOKF2UZ_SAMPLE!

Diate - 2007 /03126 125606

Chksum : 1179h

Arga 000000h-01FFFFh
Connection to device

Porn: COM3

Speed: 115200

Range: Chip

Freg.: 2000

Mulhphy: 1.00

PG-FPL3 Main Screen

It is vital to ensure that the correct device parameter file is loaded for the TK-78K0/
KF2+UZ board you must select the 78F0547D.PRM file and for the 78K0 UZ Stick

you must select the 78F0537D.PRM file.

To select the correct device file click the setup button and the following dialog will

appear.

Device Setup

Standard ] Advance ]

Parameter file [F8F05470. prm

Host connection Supply ozcillator

3

Port ooz - Frequency  |1E.00 tHz

Dperation Mode

" Block End

« I_

[ Target Reset Message

Speed Mulbiply rate |1 o0

ok

Cancel

PG-FPL3 Setup Screen

User's Manual U18849EE1VOUMO0

13



Chapter 2 Sample Program Overview
Select PRM File Read and choose the correct device file for the relevant hardware.
While this dialog is open you can also select the com port that the target is
connected to and change the clock frequency to 16.00 MHz (the operating
frequency of the 78K0 ZigBee™ development platforms).

The sample programs for the TK-78K0/KF2+UZ and the 78K0 UZ Stick are
available in both normal configuration and memory banked configuration, the
default location for the sample programs is \TK78K0\SamplePrograms\.
To load a sample program select the file load button the following dialog will
appear.
Open 7)x)
Loak in: |,._} Release LJ = cf Bl
[=]Tk78K0KF20UZ_RF TEST hex
File pame: | TK78KOKF2UZ_RF_TEST.hex | Open |
Files of type: lS-rec A Hew files [Mrec” 5.7 he) _:__J Cancel
Figure 2-6 PG-FPLS3 File Load
Using the drop down list box you can select the relevant sample program.
Open E
Laak jn: I,_‘.i Release LJ = cf Bl
= L kto
(1= - [Ig Desklop
= Tk7 (L) My Documents
¢ My Computer
e (0] Local Digk
Iy TK7EKD
I SamplePrograms
[0 TE_IAR
| TKPEROKF2UZ_RF_Test
)R elease |
L (11 DD R Drive
" 2
FRS v \,,3 My Metwark Places |. Open |
Files ':'fl'r u-i‘;}'u??funﬁl L=rT 0| =5 e L= P =2 _:‘_J Cancel
Figure 2-7 PG-FPL3 Select Directory

14

When the relevant file is loaded you are now ready to re-program the target
hardware. To program the hardware first ensure that the unit is configured in flash
programming mode (see chapter x) and also ensure that the unit is plugged in to
the USB port and the correct COM port assignment is set.
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Sample Program Overview

Chapter 2

Figure 2-8

The easiest way to program the unit is to select the auto button this will
automatically erase, program and verify that the device has been re-programmed
successfully. The following shows the programming screen.

File Device View Help

Ve AIE Y - 10\

Rieady

3> COMMAND: AutoFrocedure(Epy) Device
Flash Blank Checking.. Mame : D7aF0s47
not blank, then erase,
Flash Erasing... Firm Version: 1.00
chip erase finish, ExtCode - FF047Ch
Flash Frogramrming Start . . 10h
Flash Programming <10%>.. eon Parametar i
Flash Programming <20%3.. i P ikl
Flash Programrming <30%:>... sy 0414
Flash Frogramming <40%>... v st V103
Flash Programming <50%:>... Prersmn or Var.-0200
Flash Programming <60%3.. TRl
Flash Programming <70%3... Load file
Flash Programming <80%>.. MName: TEZEBKOKF2UZ_RF_TEST
Flash Programming <30%>... Date:  2007/03/26 12:56:04
Flash Programming finishl Chksum ; 2A7Bh
Flash Internal ety OK Area:  000000K-01FFFFh
Connection to device

Part: COM3

Speed: 115200

Range: Chip

Freq.: 1600

Multiphy - 1.00

MM

PG-FPL3 Flash Programming

You are now ready to test the relevant sample application.
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Chapter 3 Hardware Specification TK-78K0/KF2
+UZ

MCU uPD78F0547DGK

Operation frequency 16 MHz Operation (Sub-clock:32.768 KHz)
RF transceiver UZ2400 RF Board

Interface USB (Mini B connector)

RF board connector
Connector of board in surrounding (CN1: not mounted)
Connector of battery (9.0V - 6.5 V)
Operation voltage 5.0 V (Supply from USB)
9.0 V (Supply from a battery, Min.6.5 V)

3.1 Terminal List

Terminal tables of CN1, CN3 and CN4 of TK-78K0/KF2+UZ MCU board.
CN1 terminal list (FFC-20BMEP1 [not mounted] by HONDA CONNECTORS)

Table 3-1 CN1

Sl e e i
1 VDD VDD +3.3V
2 P10 P10/SCK10/TxD0O

3 P11 P11/S110/RxD0

4 P12 P12/SO10

5 P15 P15/TOHO

6 P16 P16/TOH1/INTP5

7 P17 P17/T150/TO50

8 P24 P24/ANI4

9 P25 P25/ANI5

10 P26 P26/ANI6

11 P27 P27/ANI7

12 P33 P33/TI51/TO51/INTP4

13 P60 P60/SCLO

14 P61 P61/SDAO

15 P62 P62/EXSCLO

16 P120 P120/INTPO/EXLVI

17 GND GND

18 P140 P140/PCL/INTP6

19 GND GND

20 P141 P141/BUZ/BUSY0/INTP7
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Hardware Specification TK-78K0/KF2+UZ

Chapter 3

Pin 2

Pin 19

Pin 1

Figure 3-1 CN1 Pin Configuration

CNB3 terminal list (TFM-110-02-S-D-A-K-TR [not mounted by SAMTEC])

Table 3-2 CN3

CN3 ﬁ;gn':zl Terminal MCU name Notes

1 GND GND

2 N.C.

3 VREG_EN |P50 Output from MCU
4 N.C.

5 RESN P51 Output from MCU
6 FIFO P33/TI51/TO50/INTP4 Input to MCU

7 N.C.

8 FIFOP P52 Input to MCU

9 N.C.

10 CCA P53 Input to MCU

11 N.C.

12 SFD P06/T1011/TO01 Input to MCU

13 N.C.

14 CSn P43 Output from MCU
15 N.C.

16 SCLK P04/SCK11 Output from MCU
17 N.C.

18 Sl P02/SO11 Output from MCU
19 GND GND

20 SO P03/SI11 Input to MCU

CN4 terminal list (TFM-110-02-S-D-A-K-TR [not mounted by SAMTEC])

Table 3-3 CN4

CN4

Signal
name

Terminal MCU name

Notes

TP2

GND

GND

TP2

GND

GND

|||

TP2

User's Manual U18849EE1VOUMOO
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Hardware Specification TK-78K0/KF2+UZ

18

Figure 3-2

3.2

3.2.1

3.2.2

CN4 ﬁ;gl::I Terminal MCU name Notes
6 GND GND
7 3.3V
8 GND GND
9 3.3V
10 GND GND
11 TP3
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
CN3 CN4
Pin1 Pin2 Pin1 Pin2

“MADECIN JAPAN™ = -~ =713
BE2-oi2A ' .. |

@ .._|. .

>

S

;

<l af

Pin19  Pin20 Pin19  Pin20

r
L)
] W
L

CN3 - CN4

Switches and LEDs

SW1, SW5, JP1
Bits 1-5 of SW1 is a Dip switch that is used to set the operational mode.

SW5 is a slide switch to select an operation mode.
JP1 is a jumper to select a power source.

Flash Programming Mode
Flash EEPROM on the 78K0/KF2+ZB MCU can be programmed using the

attached software “PG-FPL3” in your PC, which is connected to the MCU board
via USB cable, if the following switch and jumper setting is made.
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Table 3-4 Flash Programming Mode

Bit 1 ON
Bit 2 ON
SWi1 Bit 3 OFF
Bit 4 OFF
Bit 5 OFF
SW5 UART
JP1 USB (1-2pin short)
S
a1
JP1

Figure 3-3 Configuration Switches

3.2.3 On-chip Debug Mode

The following setting activates the On-chip debug functions on the MCU.

Table 3-5 On-chip Debug Mode

Bit 1 ON
Bit 2 ON

SWi1 Bit 3 ON
Bit4  |ON
Bit 5 ON

SW5 oCD

JP1 USB (1-2pin short)

3.2.4 Normal Operation Mode

Please change to the following settings when you execute the program normally.

Table 3-6 Normal Operation Mode Settings

SW1

Bit 1 OFF
Bit 2 OFF
Bit 3 OFF
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Table 3-7

3.2.5

Table 3-8

3.3

Table 3-9

Bit 4 OFF

Bit 5 OFF
SW5 UART
JP1 see below

Selection of power source by JP1

Power Source Selection

USB Power

USB (1-2pin short)

Battery

CN2 (2-3pin short)

General Purpose Port Setting

Bits 6-8 of SW1 are connected to general purpose I/O ports.
If the relative switch is active then the I/O port is pulled low, if the switch is open
then turn on pull-up resistor (PUO).

For more detail of the pull-up resistor, please refer to the User’s manual of the
uPD78F0547 MCU.

General Purpose Switch Setting

SwWi1 Signal name L:r:emal e Notes
Bit 6 POO PO0O/TIO00

Bit 7 PO1 P01/TI010/TO00

Bit 8 P05 P05/TI001/SSI11

Sw2

SW2 is a 4 directional switch with a central push. If it is directed or pushed, the
relevant input is set to GND. Otherwise the circuit is open. Therefore set the on-
chip pull-up resistors (PU7) during initializing routine of your program code.

For more detalil, please refer to the User’s manual of the yPD78F0547 MCU.
SW2 terminal list (ALPS SKRHADEOQ10)

SW2 Selection

SW2 Signal name I::'r:\;nal e Notes

1 P72 P72/KR2 UpP

2 P73 P73/KR3 CENTER PUSH
3 P74 P74/KR4 LEFT

4 P75 P75/KR5 RIGHT

5 GND GND

6 P76 P76/KR6 DOWN
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Figure 3-4 SW2 Directional Switch

3.4 SW3, SwW4

SW3 and SW4 are tact switches. The port inputs are short-circuited to ground,
while they are being pushed, and kept open otherwise. Therefore set the on-chip
pull-up resistors(PU7) during initializing routine of your program code.

For more detalil, please refer to the User’s manual of the yPD78F0547 MCU.
SW3 and SW4 terminal list (ALPS SKQMBBEO10)

Table 3-10 Sw3 and SW4 Settings

. Terminal MCU
Signal name Notes
name
SW3 P70 P70/KR0O
Sw4 P71 P71/KR1

SRR

ATAT

Figure 3-5 SW3 and SW4

SW6 is the reset switch. MCU can be reset by pushing this switch.
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Figure 3-6 SW6 Reset Switch

'‘Power LED'. LED1 is activated when the power supply is turned on.

Figure 3-7 Power LED

3.5 LED2, LED3 and LED4

LED2, LED3, and LED4 are available for applications. To turn the LED on, please
set the relevant output port LOW.

LED2, LED3 and LED4 Terminal list (STANLEY ELECTRIC PG1111C)

Table 3-11 LED Setting

. Terminal MCU
Signal name Notes
name
LED2 P40 P40
LED3 P41 P41
LED4 P42 P42

LEL:

LELS

Figure 3-8 LED Identification

3.6 Power Supply

There are two choices to supply power to the board, USB or a 006P battery via
CN2. Please refer to 2.1.3 JP1 for the jumper setting.

Please replace the battery with a new one, if the voltage level goes down to 6.5
V.
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Below the voltage level of 6.5V, functions of the board are not guaranteed.
The battery voltage can be checked at the port as shown below.

Table 3-12 Battery Monitoring

Terminal MCU
Signal Name name at_ Notes
connection
destination
33.8% of the battery output is available at ANIO.
For instance, If the battery level is 9V,
the level of the BT_MONI
BT_MONI P20/ANIO =0.338 x 9.0V =3.042V

If the battery level is 6.5V,
the level of the BT_MONI
=0.338x6.5V=2.197V
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Chapter 4 TK-78K0/KF2+UZ Data

4.1 Parts Layout

SWS5 (TART/QCD)

CIN1 (I'F Expansion)

SW1 (Mode Setting)

SW2
SW6 (Reset SW)

SWd

SW3

CHN2 (Battery Conhector)

USE1 (USB I'F)
JP1 {Power Supply Selection)

Figure 4-1 TK-78K0/KF2 Parts Layout
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4.2 RF Board Connection Figure

Figure 4-2 RF Connection

User's Manual U18849EE1VOUMO0

25



26

Chapter 5 Hardware Installation 78K0 UZ Stick

The 78K0 UZ stick is an additional module based on the NEC 78K0/KE2

microcontroller. This module can be used as either a network node or a dedicated
hardware module for interfacing to the Air Sniffer application ( part of the ZigBee™

SDK) depending upon the flash program loaded on to the module.

Features of the 78K0 UZ stick include:

Hardware is ready to accommodate IEEE 802.15.4/ZigBee™
compliant wireless personal area network with 8 bit single chip MCU
78K0/KE2, uPD78F0537DGA, and 2.4 GHz transceiver UZ2400
Object code of IEEE 802.15.4 PHY/MAC is included in the kit and
possible to utilize as a library.

128 Kbytes of Flash EEPROM, available on chip in the 78K0/KE2
MCU, is programmable from PC via USB connection without any
additional Flash programming hardware. Flash programming utility,
PG-FPL3, which works on MS Windows in your PC, is included in
the kit.

Debugging of the program requires an optional connector,
SICA2P20S, an additional adaptor, SICA10I12P, and a MINICUBE
emulator, QB-78KOMINI or QB-MINI2.

USB connection can be utilized not only for Flash programming, but
also for user applications and power supply.

Real time clock is available on the board.

In addition to the USB connector, one serial I/O port, UART or CSI,
one interrupt input port, and three analogue input ports are available
in the expansion connector.

The expansion connector also provides with a connection to a 006P
battery. Power source can be selectable between USB or a battery
by a switch.

Three orange LEDs are available on board for applications, in
addition to one green LED for power indication.

The size of the module is 82 x 23 mm.

5.1 Hardware Overview

MCU UD78F0537DGA with 128 KB Flash EEPROM and 7 KB
RAM

Clock 16MHz main, and 32.768KHz sub

RF transceiver Uz2400

Interfaces USB connector (Type A)
Expansion interface
Option: MINICUBE connector (CN1)

Power supply 5.0V by USB, or 4.75 - 10.0 V by a battery
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5.2 Block Diagram

USE LF

TART

USB-UART
FT131BL

Temperature
Sensor

5-8120CINB

MCU
UPDTRFUS3TDGA

RESET

FLMDO

<>

RF Transceiver
UZ2400

Figure 5-1 Block Diagram 78K0 UZ Stick

Interface Connection

CN1 Minicube/Minicube 2

Table 5-1 CN1 78K0 UZ Stick

CN1 Name Connection to MCU | Notes
1 RESET_IN Pull-up with 10 K Ohm

2 REST_OUT RESET

3 FLMDO FLMDO Programming Mode
4 VDD_IN VDD (3.3V) Regulated
5 X2 P32/INTP3/0CD1B OCDX2
6 GND GND

7 X1 P31/INTP2/OCD1A OCDX1
8 GND GND

9 - N.C.

10 5V_CHK N.C.

11 - N.C.

12 - N.C.

13 - N.C.

14 - N.C.

15 - N.C.

16 - N.C.

17 - N.C.

18 - N.C.

19 - N.C.

20 - N.C.

CN1: Tokyo Eletech SICA2P20S (Not fitted)
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Figure 5-2 Location of CN1

Expansion Interface: CN2

CN2: Hirose DF11-10DP-2DS

Table 5-2 CN2 78K0 UZ Stick

CN2 Name Connection to MCU | Notes

1 GND GND Battery GND
2 VBAT 4.75V - 10.0V From battery
3 P10 P10/SCK10/TXDO0O

4 P11 P11/S110/RXD0

5 P140 P140/PCL/INTP6

6 P12 P12/SO10

7 P24 P24/ANI4

8 P25 P25/ANI5

9 P26 P26/ANI6

10 GND GND

Location of CN2: TOP VIEW

o 2
sC— |
[ = ]

! I‘T.r
O

OO OO0

CNZ

o

O A
-'||-I'C:|
2

Figure 5-3 CN2 Location
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6.1

Figure 6-1

6.2

Figure 6-2

6.3

Switches and LEDs

SW1 - FLMDO

Programming mode selection for Flash EEPROM on the MCU.
Setting of SW1: FLMDO

Normal Mode L
Flash Programming Mode |H

SW1
i |
.. [8K0 UZ Stick
SW2 - Power

Selection of power source: USB power or battery at CN2

Setting of SW2
USB Power uUSB
CN2: Expansion I/F BAT

SW2

KO UZ Stick

SW2 Top View

LED1 - Power Indication

LED1 is a green LED to indicate the availability of power.
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Switches and LEDs

Table 6-1

Figure 6-3

6.4

Table 6-2

Figure 6-4

30

LED1 status

Power LED 78K0 UZ Stick

Status LED
Power ON Green
Power OFF Off

LED1

LED1 Top View

LED2, LED3 and LED4

LED2, LEDS, and LED4 are for application. They emit orange by setting the port
output of P40, P41, or P40 of the MCU low, respectively.

LED Allocation 78K0 UZ Stick

Name |MCU Pin |Port Level
LED2 | P40 P40/ADO h?&f%rr%;nge
LED3 | P41 Pat/aD1 [ OVl fororange
LED4 P42 |P42/AD2 h?&f%rrggnge

LED3
LED2

LED4

LED2, LEDS, and LED4 Top View
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7.1

7.2

7.3

ZigBee™ Development Platforms,
Installation and Operation

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

properly.

CD ROM contents:

IAR Embedded Workbench for 78K0 Kickstart version
IEEE 802.15.4 MAC library

Sample Programs
Documentation

Hardware Installation

After unpacking ZigBee™ development platforms!, connect the board to your
host computer using the provided USB interface cable. When ZigBee™
development platforms! is connected, the USB driver needs to be installed on the
host machine. Please refer to the following section.

Software Installation

The ZigBee™ development platforms! package comes with the following software
demo packages:

. IAR Systems Embedded Workbench for 78K0/78K0S/78K0R,
including C compiler, assembler, linker, librarian and IAR C-SPY
debugger / simulator

. Sample programs

The IAR Systems Embedded Workbench must be installed on your PC. For
detailed installation hints, refer to the following chapters and to the corresponding
documentation of the IAR Embedded Workbench.

IAR Systems Embedded Workbench for 78K0/78K0S/78KO0R installation

To install the IAR Systems Embedded Workbench for 78 K0/KOS/KOR including
C-SPY debugger / simulator, select the SETUP program in the directory \IAR
Embedded Workbench 78K\ew78k\ of the CDROM. The setup dialogues will
guide you through the installation process.

Sample Program Installation

To install the sample/demonstration program for the ZigBee™ development
platforms! board select the SETUP program in the directory \TK78K0
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7.4

7.4.1

Figure 7-1

32

\SamplePrograms\ of the CDROM. The setup dialogues will guide you through
the installation process.

USB Driver Installation

In order to use the ZigBee™ development platforms! board for On-Chip
debugging or FLASH programming, the USB driver needs to be installed on the
host machine. Install the driver according to the following procedure:

U Installation on Windows 2000
U Installation on Windows XP

Installation on Windows 2000

When the ZigBee™ development platforms! board is connected with the host
machine, the board is recognized by Plug and Play, and the wizard for finding new
hardware is started. Click Next >

Found Mew Hardware Wizard

Welcome to the Found New

o Ry :
\? Hardware Wizard

Thiz wizard heldps pou inetall a device dirver far a
hardveare device

To contnue, chck Mest

I Mest » I Carcel

Found New Hardware Wizard (Widows 2000)

The window below is displayed. So, check that "Search for a suitable driver ..." is
selected, then click Next >
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Found Mew Hardware Wizard ] i

Install Hardware Device Drivers
£ devige dirver iz a software program thet enables a hardware device to work with
A ODerating spsherm

This waizaed wall complete the nstallation for this device:

g@ UISB <-» Serial

A device divver iz a software program that makes a hardwane device work Windows:
needs diver files for vour new device. To locate driver fles and complete the
mstallation chick Mext.
Wwhat do pou want the wazard to do?
% Search for a suktable driver for my device [recommended)
" Display a list of the known dinvers for this device so that | can choose a specific
driver

< Back Nest > Cancel ]

Figure 7-2 Search Method (Windows 2000)
Check the "Specify a location" check box only, then click Next >

Found New Hardware Wizard

Locate Driver Files o
Where do pou want Windows to search for diver les? -

Search for diver fles for the following hardware device:

@ LISE <-» Serial

The wizard searches for sustable drivers in itz driver database on pour computer and in
ary of the followirg optional search lozations that wou specily.

To start the search, click Mest [f pou se searching on a foppy disk or CO-ROM drive,
mnzert the floppy disk or CD before chcking Mext.
Dptional search locations:

I™ Floppy disk dirves

[ CD-ROM dives

V¥ Specify a location

I Microsoft Windows Update

« Back Mewt » Cancel

Figure 7-3 Driver File Location (Windows 2000)

Enter "C:\Program Files\NECTools32\FPL3\DRIVER" in the address bar, then
click OK.
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Found Mew Hardware Wizard =;= _E'
Insert the manufacturer's nstallation disk into the drive oK
seleted, and then cick DK
Cancel

Copy manufacturer’s files from:
IE:&’mgtam Files\NECT ools324FPL 3 \DRNVE :_l Browse. ..

Figure 7-4 Address Location 1 (Windows 2000)

Remark As the installation destination folder enter "new-folder\FPL3\DRIVER". Click Next
>

Found New Hardware Wizard ; =

Driver Files Search Aesults N
T he wazard has finezhed searching for dimeer fles for powr handware device. -

T he wizard found & dever for the folowing device:

@ LISB ¢-» Serial

‘Wirdows found a driver for this device. To instal the driver Windows found, clck Mext

=3 c:Yprogram hlesh\nectoolz T2 fpl3 \drver’ fidbuz. nf

< Back Mest » Cancsl

Figure 7-5 File Location 1 (Windows 2000)

Click Finish to complete the installation of the USB driver.
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_Fuund Mew Hardware Wizard

Completing the Found New
Hardware Wizard

. USE High 53#ed Senal Convertes

Windows has hinished nstaling the software for this devce.

To close this wizard, cick Finish

Finish

Figure 7-6 USB Driver Installation Complete 1 (Windows 2000)

Proceed to the installation of the USB Serial Port driver. Click Next >

Found New Hardware Wizard ]

Welcome to the Found New

.‘il'% :
'\Q‘? Hardware Wizard

This wizasd helps you install a device diver for a
hardware device.

To continue, chek Mesd

MNext > Cancel

Figure 7-7 Found new Hardware Wizard 2 (Windows 2000)

The window below is displayed. So, check that "Search for a suitable driver ..." is
selected, then click Next >
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Install Hardware Device Drivers et~
A device dover iz & zoftware progranm that enables a hardware device o work, with
an opetating spstem. 2

Thiz wizard will complete the installation for this device:

@ USE Senal Post

A device driver iz a software program that makes a hardware device work. Windows
needs driver files for your new device. To locate divver files and complete the
irstallation click Mext.

‘What dao you want the wizard to do?
' Search for a suitable driver for my device [recommended)
" Display a list of the known drivers for this device so that | can choose a specific
driver

< Back MHext » Cancel

Figure 7-8 Search Method 2 (Windows 2000)

Check the "Specify a location" check box only, then click Next >

Found New Hardware Wizard

Inztall Hardware Device Drivers M
& device driver iz a software program that enables a hardware device to work with
an operating system.

This wizard vl complete the installation for this device:

@ USE Seiial Port

A device diver iz a software program that makes a hardware device work. Windows
needs driver files for your new device. To locate diver files and complete the
inztallation click Mext.
‘What do wou want the wizard to do?

{* Search for a suitable driver for my device [recommended]

- Dilwhyaﬁﬂofwmmdﬁmsfofuﬁ device 2o that | can choose a specific

< Back Mext » Cancel

Figure 7-9 Driver File Location 2 (Windows 2000)

Enter "C:\Program Files\NECTools32\FPL3\DRIVER" in the address bar, then
click OK.
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Faound Mew Hardware YWizard p=

s Insert the mamufachrer’s rtalabon dek mdo the dive
() selected, and then chck DK

Copy manufachurers fies lror

[C\Program Fies HECTook2\FPLIDANVE  »]  Browse.. |

Figure 7-10 Address Specification 2 (Windows 2000)

Remark If the installation destination folder is changed at the time of GUI software

installation, enter "new-folder\DRIVER". Click Next >

Found New Hardware Wizard

Driver Files Search Results
The wizard has firished sesrching for direer fles for pour hardaare device,

The wizard found a driver fod the following device:

@ USB Sesial Post

Windows found 2 diiver for this device. To nstall the dimves Windows found, click Nest

=) o \progea files\nectoods 32 ol 3udirvet s Frdiport ind

¢Back | MNews | Coneel

Figure 7-11 Driver File Search 2 (Windows 2000)

Click Finish to complete the installation of the USB driver.
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Found New Hardware Wizard

Completing the Found New
% Hardware Wizard
\I

\> LISE Senal Part

Wwindows has finished nztaling the software for this device,

Tocloze thiz wizard, clck Finish

Bach Finish

Figure 7-12 USB Driver Complete 2 (Windows 2000)

7.4.2 Installation on Windows XP

When the ZigBee™ development platforms! 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 >

- Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps you nstall software lor:

ISE <-> Senal

'} If your hardware came with an installation CD
“u= or Hoppy disk, insert it now.

What do you want the wizard to do?

() Ingtall the software automaticalk [Recommended)
(%) Install from a list or specific locztion [Advanced)

Click Mext to confinue.

Nest> | | Cancel
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Figure 7-13 Found New Hardware Wizard 1 (Windows XP)
Check that "Search for the best driver in these locations." is selected. Check the

"Include this location in the search:" check box and enter "C:\Program Files
\NECTools32\FPL3\DRIVER" in the address bar, then click Next >

Found NHew Hardware Wizard

Pleaze choose your search and instzllation oplions. 5

{*} Search for the best ditver in these locations.

Use the check boxes balow bo feest & espand the defaull search, whoch includes local
paths and removable media. The besl dever found wall be natalisd

[[]5eacch tamovable media (logey. CO-ROM._.]
Include thiz location in the sewch
C:APicgram Files\NECToolsAFPLI\DRMER  ~

(") Don't search, | wil choose the difve: 1o install

Chaosa this option to sedect tha devce dover from a st Windows does nol guaranios that
the deiver pau choose vall be the best reatch for your hacdware.

Figure 7-14 Search Location 1 (Windows XP)

As shown below, "has not passed Windows Logo testing to verify its compatibility
with Windows XP." is displayed. Click Continue anyway.

Hardware Installation

The software you are installing for this hardware:
USE High Speed Serial Converter

has not passed Windows _ogo testing to verify its compatibility
with 'Windows XP. (Tell me why thig testing iz important. |

Continuing your installation of this software may impair
or destabilize the conmect operation of your system
either immediately or n the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.
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Figure 7-15 Windows XP Logo Testing 1 (Windows XP)

When the window below is displayed, the installation of the USB driver is
completed. Click Finish.

Found MNew Hardware Wizard

Completing the Found New
Hardware Wizard

*._ USE High 53sed Senal Converter

Windows has finished instaling the software for thes device.

To cloge this wizand, cick Finish

Bach Finish

Figure 7-16 USB Driver Installation Complete 1 (Windows XP)

Proceed to the installation of the USB Serial Port driver. Click Next >

r

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helps vou install software For;

JSE Senal Pot

\ ‘] If your hardware came with an installation CD
= or floppy disk, insert it now.

‘What do pou want the wizard to do?

) Install the softwarz automatically (Fecommended)
(=) Install from a Bst o specific location [Advanced]

Chck Nest to contirue,

E Mest » ] [ Carmed

Figure 7-17 Found New Hardware Wizard 2 (Windows XP)

40 User's Manual U18849EE1VOUMO0



ZigBeeac¢ Development Platforms, Installation and

Operation

Chapter 7

Figure 7-18

Figure 7-19

Check that "Search for the best driver in these locations." is selected. Check the
"Include this location in the search:" check box and enter "C:\Program Files
\NECTools32\FPL3\DRIVER", then click Next >

Please choose yow seasch and snstallalion oplions. ‘:?

(@) Sesech loe lhe best duver i these locshens

Ute the check boxe: below lo lad o espand the delaull tearch, which ncludes local
paithe and rernovabie madia The best demer found will be natalind.

[L]Seach removable media fogpy. CD-FOM_|
[«] lrehude thiz kecalion n the seach
|C\Pregrom FleANECTeol3A FRLIWDRVER  + | Browse

) Dont seanch. | wil chooss the divee: 1o instal

Chooze this ophon 1o telecl the dewvice dever bom a lo Windowe does nol gustantee thal
tris i o chioods will B the besl malch for pour hasdeand.

< Back |i Hesd > I[ Cancel ]

Search Path 2 (Windows XP)

As shown below, "has not passed Windows Logo testing to verify its compatibility

with Windows XP." is displayed. Click Continue anyway.

Hardware Installation

The software you are installing for this hardware:
LUSB Serial Port

has not passed Windows Logo testing to verify its corrpatibility
with Windows XP. [Tell me why this testing is importarn: |

Continuing your installation of this software may impair
or destabilize the comect operation of your system
either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Conlinue Anyway | | STOP Installation |

Windows XP Logo Testing 2 (Windows XP)
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When the window below is displayed, the installation of the USB driver is
completed. Click Finish.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the softwane fo

3 USE Seral Port

Chck Finizh to cloce the wazard

Figure 7-20 Hardware Installation Wizard Complete 2 (Windows XP)

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 ZigBee™
development platforms! board in combination with FPL3 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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Operation
=
0 Computer Management r.—|FE|r>?J
=) R Adion  View Wirdow Help =3 %]
- B@ma 2
= Computer Management (Locd) = Q Computer ~
= iy Swstem Tools [#] <gs Disk drives
+1 ]| Event Viewer #- @ Display adapters
) Shared Falders ok DVDICD-ROM drives
+ 5 Local Users and Groups *#1-iZy Floppry disk controllers
=] Performance Logs and Alerks ] _ﬂ Floppy disk drives
- g Device Manager - IDE ATAIATAPI conbrollers
= Storage ¥ i Keyboards
+ Remowvable Storage B 1’ Mice and other pointing devices
Disk Defragmenter - & Monitors
f Disk Managerment | B Netweork adapters
+- (8 Services and Applications = Ports (COM&LPT)
2 Commurications Part (COML)
2 Communications Port (COM2)
4 Printer Port (LPT1)
 USB Serial Port {COM3)
+| %% Processors
& § SCSI and RAID cortrollers
+ Sound, wideo and game contrallers
& g Systern devices
= Universal Serlal Bus controllers
AMD 756 PCT bo LSE Open Host Controfier
% USB High Speed Serial Converter
z 53 USE Rook Hub G
Figure 7-21 Device Manager

Caution

Remark

For Windows 2000/XP
Do not perform "Hardware Modification Scan" when communicating with the
target device.

In the GUI port list box, the same communication port as COM? of USB Serial
Port (COM?) needs to be selected.
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8.1

Figure 8-1

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
78K”. The following screen appears:

IR Embe dded Workbench IBE

D@ E @ H L me oo ¥ R e s NS
FEE T —

B ark artun
Camate resm poogesct in cunent moskspace
Akl EaSR PORRCE o CUTIETE BciR s
e

g e

Flecant motspscas

[ O o shstos Hes viredioes &1 slailup

FReaty

IAR Load Workspace

Now select the option “Open exiting workspace” from the “File” menu and locate
the sample project. Open the file “UZ_78K0_TK_MAC.eww”. This is the
workspace file that contains general information about the demo projects and
corresponding settings. Various other sample project workspaces are available
and the same procedure can be used for all of the sample workspaces.

After the sample project workspace has been opened a list of the available
projects is available in the right hand window. Please select
TK78KOKF2_Stack_Sample2 — Release project.
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Figure 8-2

8.2

Figure 8-3

]
ey Iy b kel o

Load Sample WorkSpace

As a next step check some settings of the IAR Embedded Workbench that have
to be made for correct operation and usage of the On-Board debug function of
the TK-78K0/KF2+UZ board. First highlight the upper project folder called
“TK78KOKF2_Stack_Sample2 — Release” in the workspace window. Then select
“Project” > “Options” from the pull-down menus. Next select the category
“Debugger”. Make sure that the driver is set to “TK-78” in order to use the On-
Board debug function of the TK-78K0/KF2+UZ board. The device description file
must be set to “io78f0547_80.ddf”. The corresponding COM port where the
TK-78K0/KF2+UZ board is connected to the host PC will be detected
automatically by the IAR C-SPY debugger.

Option Setting

-+ Compier Setip | Extia Dptions | Phugins |
Assembler .
Custom Buld ol
b Acbions [Tk-78 TE-T8¥Mooy, TH-TBKDFtoo: ]
Linkse ¥ Runta
E-78 [WM
[ECUBE
MEOCLDE 'S_uwmm
P Lisse macao il
TE-T8 [ J
Dervice descriptions
[+ Oivermads defslt
[$TOOLKIT_DIR$\conhghddioT&0547_80 o [=

[ ok | caxn |

IAR Options Setting
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Figure 8-4

8.3

Next the correct linker settings of the demo project will be checked. This can be
done in the “Linker” category as shown below. Select the “Config” tab and check
that the linker command file “Ink78f0547_80.xcl” is selected. This file is used by
the linker and contains information on where to place the different sections of
code, data and constants that may be used within the demo project:

Options for node "TK78KOKF2UZ_Stack_Sample2” X
. _Focton Seme |
Ganaral Options

€4+ Compiler Output | Exira Outgus | Hdefine | Disgrossics | Lt Conlig | Proce 4 | ¥
Ansembler Lirker commard e
Custom Buld W vernde datwsl
m [$PROJ_DHAS\seltrge\drk TET0SAT_B0.0cl -
Debugger
BT
IECLIBE [ Otvamde el sl progiam srine
MIMICUBE L
Sinidabor r©
TE-T& Search paths; [one pe inej
$TOOLEIT_DIR$ALIES
fww barary image
[ Symbol  Segment  Akgrc
! | i | )
ok | Cancel |
Linker Setting

Now after everything has been setup correctly it’s time to compile and link the
demonstration project. Close the Options menu and select “Rebuild All” from the
“Project” menu. If the project is compiled and linked without errors or warnings it
can now be downloaded to the TK-78K0/KF2+UZ board and debugged.

Debugging

To start the IAR C-SPY debugger select the option “Debug” from the “Project”
menu or press the “Debugger” button. In the next step the TK-78 Emulator has
to be configured before downloading a new application. Press the OK button to
enter the emulator hardware setup. Set the configuration as show in the figure
below and start the download by pressing the OK button.
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Momator clock Pesphesal beeak Taiget power off
 System {* Disabled (ol ¢ FPammt

= Usm " Enabled (5} % Mot Pam
Fir mazk

r [~ TARGET RESET -

=Ml [ INTERMAL RESET

IMemoty map

| ! = | =
OO0 - BFFF Irtemal ROM 48 Ebtes

ChE Q0D - 0oF TFF Irteinal Exdended RAM 5144 butes
(B 00 - BFEFF Intemal RAM 1024 bytes

|
S

Figure 8-5 Hardware Setup Dialog

Figure 8-6

Now the debugger is started and the demo project is downloaded to the TK-78K0/
KF2+UZ board. The progress of downloading is indicated by blue dots in the
TK-78 Emulator window. Please note, downloading of larger executables can take
some time.

EEANARSIAARRNRAINEYLE

|||||||

EEEEEEEENEEDE

LR 1

i

Download Sample Application
After the download was 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.

User's Manual U18849EE1VOUMO0 47



Chapter 8

IAR Sample Session

Figure 8-7
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To get more details on the debugger configuration and capabilities please refer
to the “78K IAR Embedded Workbench IDE User Guide” of the IAR installation.

3

L
i

e [WBEAZ ]

o Dwarmpmm da W G mad WO VN
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C-Spy Debugger
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Chapter 9 Sample Programs

The following section provides a brief overview of the operation of the sample
programs provided. It is recommended that the reader familiarises themselves
with the MAC Library Reference Manual to fully understand the operation and
usage of the library.

9.1 Initialisation

Main Entry

Initialize the C3l interface,
Hardware_|nitializel) UBEC interrupt and

system timer

SK_Base |Init(...}
l Motify the user that the
sample application has
SK_Print(...} started SK_Print {) is used
to output messages via the
UART interface

Initialize the protocol stack
with the MAC address

L

Searvice the protacol stack,
the stack uses a
SK_Base_Main{) messaging interface and
must be serviced at
reqular intervals

The main sample

SampleApplication() application procedurs

Figure 9-1 Flow Chart 1 Initialization

The above shows the main program initialisation and entry points for the text chat
sample application.
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Chapter 9 Sample Programs

The main part of the program is the SampleApplication() procedure, the elements
of this process are:

Servicing the SK_LAYER_API for messages.
Managing and actioning of the user interface.

9.2 Servicing the SK_LAYER_API

ctesicdi_ UBnlmd nfled |

4
3

| s FrocMomentprin |

[ ina S¥_geadlL |
T

Figure 9-2 Flow Chart 2 APl Management
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Sample Programs Chapter 9

The above flow chart shows the message processing of the API layer, the
procedure SK_GetMessage is used to determine the relevant command state and
also provides a pointer to any received packet data.

See the Mac library reference manual for detailed explanations of the MAC
commands and API processing functions.

9.3 Managing and Actioning the User Interface

The remainder of the procedure reads characters from the user interface and acts
as a command parser. The command parser will decode the characters and
process them so that the correct menu commands and relevant API calls are
issued.
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Figure 9-3 Flow Chart 3 Command Parser
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Diagrams TK-78K0/KF2-UZ

Chapter 10 Schematic
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