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The information in this document is current as of June, 2003. 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 endeavours 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".

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 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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CAUTION

This is a Test- and Measurement equipment with possibility to be significantly
altered by user through hardware enhancements/modifications and/or test or
application software. Thus, with respect to Council Directive 89/336/EEC
(Directive on compliance with the EMC protection requirements), this equipment
has no autonomous function. Consequently this equipment is not marked by the
CE-symbol.

EEDT-5T-005-10

CAUTION

This equipment should be handled like a CMOS semiconductor device. The
user must take all precautions to avoid build-up of static electricity while
working with this equipment. All test and measurement tool including the
workbench must be grounded. The user/operator must be grounded using
the wrist strap. The connectors and/or device pins should not be touched
with bare hands.

EEDT-5T-004-10

For customers in the European Union only

Redemption of Waste Electrical and Electronic Equipment
(WEEE) in accordance with legal regulations applicable in the
European Union only: This equipment (including all
accessories) is not intended for household use. After use the
equipment cannot be disposed of as household waste. NEC
Electronics (Europe) GmbH offers to take back the equipment.
All you need to do is register at hitp://www.eu.necel.com/weee
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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

and distributors. 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 other legal issues may also vary from

country to country.
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CHAPTER 1 INTRODUCTION

The 78KOR—-Link It/ demonstration kit for the NEC low power 78KOR 16-bit microcontroller family is designed
as a development platform for 10-link sensors, and can also be used as an evaluation tool for the 78KOR
microcontroller. It allows the development of IO-Link sensor systems based on the 78 KOR/KES-L device. The
board is prepared to be connected to user hardware parts, and contains elements to easily start and
demonstrate 10-link sensor applications. This includes I/O-functions, i.e. navigator switch, a Temperature
sensor, MR Sensor, I/O lines, analog inputs and outputs, UART serial interface and more.

The hardware environment, the applications, will be described in this manual.

A sample Demo illustrating an 10-Link temperature sensor is available.

1.1 Package contents

Link It! board
USB cable
24V power supply

CD-ROM containing the evaluation version of the TMG |O-Link Stack library, an evaluation copy of the
IAR Embedded Workbench for 78K with 16Kbyte code size limitation, documentation, and a XML device
description file “IO-Link user Interface" to support the Temperature demo in the TMG 10-Link Device tool.

Please verify that you have received all parts listed in the package contents list attached to the 78K0R-Link
It/ demonstration kit package. If any part is missing or seems to be damaged, please contact the dealer from
whom you received your 78KOR-Link It!

1. The Technologie Management Gruppe, TMG (Technologie und Engineering GmbH)
stack is for evaluation purposes only. For mass production end products, a full
license must be purchased from TMG.

2. The TMG IO-Link Master and TMG IO-Link device Tool are referenced in this
manual. However , they are not included in the package

Notes Please contact TMG directly for details on obtaining the full license, the TMG 10-
Link Master and TMG I0-Link device Tool

Technologie Management Gruppe-Karlshrue ((Technologie und Engineering GmbH)

Internet: www.tmg-karlshrue.de

3. Please also note that the M12 cable shown in this manual is not included in the
package.

1.2 Features

NEC Electronics yPD78F1009 low power consumption general purpose NEC 16-bit 78KOR MCU
NEC Electronics yPD78F0730 MCU with on-chip USB interface

E98110A Elmos IO-Link Transceiver

4 x 7 segments LEDs driven by serial interface.

Power Supply by USB interface, external power supply, or M12 cable.

On-Board debug function (TK-78K0R debugger)
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The 78KOR—Link It! board supports an On-Board debug function by using the IAR C-SPY debugger
without a need of additional debug hardware. It allows FLASH downloading and standard debug
functions like code execution, single stepping, breakpoints, memory manipulation etc.

The IAR Embedded Workbench for 78K and the IAR C-SPY debugger / simulator are included. These
packages are restricted in such that maximum program code size is limited to 16 Kbyte.

Full documentation is included for the NEC 78K078F1009 microcontroller, NEC 78K0 78F0730
microcontroller, IAR Systems Embedded Workbench and IAR Systems C-SPY debugger / simulator.

TMG IO-Link Stack Library (Evaluation version).
IO-Link communication

The 78KOR-Link It! board provides an 10-Link communication channel

Current type: - DC
Wiring: - 3-Wire
Output signal: - IO-Link
Rated operational voltage: \Y 24DC
Supply voltage: \Y 18...30 DC
Short circuit protection: - yes
Protected against polarity rev: - yes
O P T
4o &g [z 4
_/_ a N
sy
|O-Link Data
Physical Layer: PHY2
Data Transfer Rate: - COM1 (4.8kBaud), COM2 (38.4kBaud), COMS3 (230.4kBaud)

Board size: 135mm x 60mm
Power supply by USB interface option for Microcontroller.
Analog to digital signal conversion
Various input / output signals available, such as
I/O ports prepared to be connected to user hardware
Timer input / output signals
Two or three wires serial 1/0
Analog input lines
Navigation switch
Virtual UART interface, via the yPD78F0730 78KO0 8-bit microcontroller with on-board USB interface

The IAR Embedded Workbench for 78K and the IAR C-SPY debugger / simulator are included. These
packages are restricted in such that maximum program code size is limited to 16 kByte.

Full documentation is included for the NEC 78KOR/KES3-L microcontroller, IAR Systems Embedded
Workbench and IAR Systems C-SPY debugger / simulator.

The 78KOR-Link It! is not intended for code development. NEC does not allow and does not support
in any way any attempt to use 78K0R-Link It! in a commercial or technical product.
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1.3  System requirements

HOST PC A PC supporting Windows 2000 or Windows XP is required for the IAR
systems Embedded Workbench demo-version. A Pentium processor with at
least 1 GHz CPU performance, with at least 256 Mbytes of RAM, allowing
you to fully utilize and take advantage of the product features. 500 Mbytes
of free disk space, and an additional 10 Mbytes of free disk space on the
Windows system drive.

A web browser and Adobe Acrobat Reader to be able to access all the
product documentation.

Host Interface USB interface that enables communication based on USB (Ver1.1 or later)

Updates of the IAR Embedded Workbench for 78K, documentation and/or utilities for
Notes 78KOR -Link it!, if available, may be downloaded from the NEC WEB page(s) at:
http://www.eu.necel.com/update?id=307

1.3.1 Optional system requirements

User may choose to purchase the following additional equipments for the development of 10-Link
applications:

TMG USB IO-Link Master
PC software- TMG IO-Link Device Tool for configuration and analysis.
Please contact TMG directly for details on the TMG IO-Link Master and TMG 10-Link device Tool

Internet: www.tmg-karlshrue.de

Double Ended 4 pins M12 cable.

1.4 Trademarks

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.
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CHAPTER 2 78KOR-LINK IT! SYSTEM CONFIGURATION

The 10-link standard is a point to point based communication, where a master and a slave device exchange
information over a communication channel. The master initiates and organizes the data exchange. The slave
treats the master’s request and replies accordingly.

The 78KOR-Link It! board (slave device) is based on the NEC’s latest 16-bit 78KOR/KE3-L microcontroller
family

USB Cable
== —————

AC Adaptor
Not Included

TMG USB l
I10-Link Master ==+ -~
Not Included i

—_— =

Host Machine
Not Included

A
(' M12 cable |||\
Not Included f/

Figure 2-1. 10-Link system configuration

2.1 78KOR-Link It! board

78KOR-Link It! board is a demonstration kit for the 78KOR/KE3-L 16-bit microcontroller of the 78KO0R family.
The 10-link board can be used in two modes: 10-Link Mode (default mode), and Standalone mode.

2.1.1 10-Link Mode

When used in 10-Link Mode, the 78KOR—Link It! board is connected to a host system via an 10-Link Master.
Figure 2-1 shows the board being connected to a host computer using the TMG USB |0-Link Master (not
included: see section 1.3.1. Optional system requirements for more details).The Master powers and
connects to the demonstrator board via the M12 connector using a M12 cable (not included). The board will
be working as an 10-link sensor demonstrating the application stored in the Microcontroller's memory.

2.1.2 Standalone Mode

When the board is not used in an 10-link application, the board is in “standalone mode”. In this mode, the
user can use the microcontroller for application development and debugging. The demonstration board is
connected to the host system via USB interface with USB cable provided, See. Figure 2-2. The host system
may be used for On-Chip debugging by using the IAR C-SPY debugger and to allow execution of application
programs on 78KOR-Link It/ board. It is also used to power the board.
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In “standalone mode”, the M12 cable must be disconnected and an AC adapter
Caution may be used to power the board if more than 500mA (USB maximum current load)
is required

Remark The user can optionally use an external AC adapter, the MINICUBE2(not included), or the
USB interface, to provide power to the board. See Table 3-1. Power supply selector, JP1
configuration for details

The microcontroller on the board can run at up to 20 MHz operating speed. The sub-clock is provided with a
32.768 kHz. A 18.432MHz external crystal is also available as main clock.

USB Cable

Figure 2-2. USB Powered configuration

2.2 Host computer

The USB host interface enables communication to the 78KOR—Link It/ board. The yPD78F0730, 78K0 8-Bit
microcontroller with on-chip USB interface and the NEC virtual UART driver allows application software to
access the USB device in the same way as it would access a standard RS232 interface. The NEC virtual
UART driver appears to the windows system as an extra Com Port, in addition to any existing hardware Com
Ports.

2.3 Power supply via USB interface

The 78KO0R-Link it! board can be powered by the USB interface. Optionally the board can be powered
by the QB-MINI2 On-Chip debug emulator as well as an external power supply.

A different power source must be used to power the board if more than 500mA
Caution  (USB maximum current load) is required
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CHAPTER 3 78KOR-LINK IT! COMPONENTS

The 78KOR-Link It! board is equipped with a variety of components allowing a user to develop sensor
applications. These components include: Timer input / output signals, Two or three wires serial I/0, 7
segments numeric displays, LEDs, Power LED, 2 push buttons for external interrupts generation (SW2 and
SW3), Dip Switch for control of operating modes of the board, Reset button, wrap area for external user

hardware, multi directional Joystick(SW4).
Most I/0 ports on the 78KOR/KES3-L microcontroller are prepared to be connected to user hardware.

Several connectors are available in order to be connected to host computers, FLASH programmer or any
external target hardware.

78KOR/KE3-L

I10-Link
Transceiver

4-digit
numeric display

- = Power
Configuration Supply
56 Selection
Jumpers
Jp1

Minicube 2 Boost
Interface Transistor
FP1

External A/SD

Serial Interfacés, vDD

i/0, Test points area
TP

Operational Temperature
Status Sensor
Indicator

LEDG

MR

I10-Link Sensor

Communication
Status LED??.

0000000000

0000000000

Q00QO0000000000000
00000000000C0000000|

0000000000
00000000000000G00000C

GND

0000000000000000 »

4-pin M12

rale, angled

Receptacle
M1

Mavigation ggp

DGC/DC EVDD
SW4 on-board Reset

Status 5V; 3,3V

Prototyping

selector ; :
B indicator ggjector debugging qred
LEDS I3 L_vDD,
DC/ DG L_E¥DD Configuration
24V DC/1.254A converter Control, SW7 Sgw5

Input JACK1

Figure 3-1. 78KOR-IO-Link board Components

3.1 Power Supply Selector JP1

Figure 3-2. Power Supply Selector JP1

Jumper JP1 is the power supply selector of the board.

In default mode (IO-Link mode: JP1 1-4 closed) the board is powered by the 10-link Master (not included),
via the M12 connector. The board will be working as an 10-link sensor demonstrating the application stored

in the Microcontroller's memory.

If the board is not used in an 10-link application, the board is in “standalone mode”. The user can use the
microcontroller for application development and debugging. In “standalone mode”, the M12 cable (not
included) must be disconnected and an AC adapter may be used to power the board.
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Additionally, if an AC adapter is not available to be used in standalone mode, the user can optionally use the
MINICUBE2, or the USB interface, to provide power to the board.

When powered from the M12 connector or the AC Adapter, the user can then select whether to provide the
VDD voltage rail to the microcontroller, from the regulator output from the IO-Link transceiver or the DC/DC
Converter available on the board. LEDS lights up when power is apply to VDD, by setting JP1.

The table below summarizes the configuration options for the power supply selector JP1.

Table 3-1. Power supply selector, JP1 configuration

Power supply from USB via connector USB1
(5V VDD for 78KOR/KES-L from USB1)

The 10-Link transceiver transmitter is disabled if
VDD_IO is below VDD_IO_UV(Please refer to the
warnne  F98110 datasheet available on the CD-ROM for more
details)

MINICUBE2 via OCD1 connector (Note2).
(5V VDD for 78KOR/KES-L from OCD1)

I0-Link transceiver transmitter is disabled if VDD_IO is
below VDD_IO_UV(Please refer to the E98110
datasheet available on the CD-ROM for more details)

‘WARNING

M12 cable via M12 connector or AC Adaptor from Jack1
(5V VDD for 78KOR/KE3-L from DC/DC converter: Discrete VDD)

Internal regulator of 10-Link transceiver used by the transceiver
only

JP4 (pins 1 and 2) must be closed.

'WARNING

M12 cable via M12 connector or AC adaptor via Jack1

(5V VDD for 78KOR/KE3-L from internal regulator of 10-LINK
Transceiver)

1. Q1 has to be mounted on the board (Note1),
WARING: 2 JP4 (pins 2 and 3) must be closed.

Board Power supply from M12 via M12 connector or AC Adaptor
via Jack1

(Transceiver’'s 5V VDD from DC/DC converter: Internal regulator of
transceiver not used)

1. JP4 must be opened.

wanme 2 The Black Jumper must be moved to pins 5 and 6

Note 1 An additional NPN transistor (not mounted), must be used. Care must be taken
to evaluate current consumption when choosing this transistor. If the transistor gets
destroyed, other components connected to the 5V rail on the board may also be destroyed.

WARNING

Note2 By supplying power from the MINICUBEZ2, external hardware must not be connected to the
board. Within this mode the board can operate without external power supply from USB
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3.2 Discrete Voltage rail selector, JP2

JP2, configures the voltage level (DVDD), provided by the DC/DC converter to power the board. The user
has the choice between 3.3V and 5V.

Table 3-2: DVDD, JP2 Pin configuration

My [P lcoowsion | oiscrate VoD @vo)|
5V | 3.3V

P2l@ e = 12 | Closed (Default) DVDD = 5V

2-3 Closed DVDD = 3.3V

Figure 3-3.DVDD selector, JP2

3.3 /O port voltage control, JP3

Use JP3 to apply 3.3V or 5V to the I/O port reference input pin EVDD of the 78KOR/KES3-L. A different
reference voltage may also be applied by using an external power source.

Table 3-3: EVDD, JP3 Pin confiquration

1-2 | Closed (Default) EVDD = VDD
2-3 | Closed EVDD = 3.3V

Figure 3-4. EVDD selector, JP3
3.4 VDD Transceiver selector , JP4

JP4 controls the transceiver's VDD voltage usage.

Table 3-4: VDD Transceiver, JP4 Pin configuration

1-2 Closed(Default) | internal regulator active

Closed external Transistor Q1
active (not supported)

2-3

. . na external supply of VDD:
Figure 3-5. VDD Transceiver selector, JP4 | 1-2-3-4 | Opened internal regulator inactive

3.5 M12 Connector, M1

The M12 connecter allows the board interfacing with an industrial type master device. Figure 3-6 gives the
wiring scheme for the plug. Pin 2 is not currently used for 10-Link. This pin is connected to Test pad T43 for
future use.

PIN | Signal | Remark

1 L+ 24 Volt
2
‘,m 3 L- Ground
4 ciQ Communication /

switching signal
Figure 3-6.M12 wiring scheme
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3.6 USB interface connector, USB1

This interface allows connecting the IAR C-SPY debugger to the board in order to use the On-Board debug
function (TK-78KO0R debugging). The TK-78KOR interface supports On-board FLASH erasing / programming
and standard debug features like code execution, single stepping, breakpoints, memory manipulation etc.

For standard communication to a host computer - i.e. by using a terminal program - the input/output signals
of UART1 of the 78KOR/KE3-L device can be redirected to the USB1 connector via the yPD78F0730 USB
microcontroller.

The power supply of the board can also be provided by the USB1 connector.

Figure 3-7. USB1, USB Mini-B Type Host Connector Pin Configuration

Table 3-5. Pin Configuration of Connector USB1

1 VBUS
2 D-
3 D+
4 N.C.
5 GND

3.7  RESET button, SW1

SWi1 is the reset button. It activates the power on reset. Switch SW1 controls the reset input signal of the
78KOR/KES3-L microcontroller.

Beside the reset switch, the 78BKOR/KES3-L can also be reseted by the on-board debugging interface via the
uPD78F0730 microcontroller, and by the on-chip debugging interface, via the FP1 connector.

3.8 (INTPO) Switch, SW2

SW2 is a push button connected to external interrupt input INTPO of the microcontroller. This is equal to port
“P120/INTPO/EXLVI” of the 78KOR/KE3-L device. The port may be programmed to generate the external
interrupt INTPO.

3.9  (INTP4) Switch, SW3

SWa3 is a push button connected to external interrupt input INTP1 of the microcontroller. This is equal to port
“P70/KR0O/SO01/INTP4” of the 78 KOR/KE3-L device. The port may be programmed to generate the external
interrupt INTP4.
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3.10 Navigation switch, SW4

Button SW4 is a navigation switch connected to the 78 KOR/KE3-L device. It operates in four directions and
has a center push function. When the navigation switch is moved to one of the four directions or it is pushed
a low-level signal (Vss) is applied to the corresponding pin of the 78 KOR/KES-L device. The connection of
SW4 to the microcontroller is shown in the table below.

The switch can be used for sensor application parameterization

Table 3-6. SW4, Navigation switch Pin configuration

Up (P16)

Left I R Right Up P16
(P17) -\t\‘ (P51)

Left P17

Centre Push Right P51

Down {Feu) Center Push P50
(FS3) Down P53

Figure 3-8. SW4, Navigation switch
3.11  Configuration switch, SW5

The different operation modes of the board can be set by switch SW5/bit1-10.

Table 3-7. Configuration switch SW5, default settings

1 OFF Standalone and debug Mode (Note1)

2 OFF Disable TK-78KOR debugger functions

3 OFF Disable TK-78KO0R debugger functions

4 OFF TxD1 Disconnected from TK-78KO0R debugger
5 OFF RxD1 Disconnected from TK-78KOR debugger
6 ON SCLO Connected to display driver

7 ON SDAO Connected to display driver

8 OFF AVREF Disconnected from VDD(Note2)

9 OFF Disable TK-78KO0OR debugger functions

10 OFF Disable TK-78KO0R debugger functions

1. USB cable not connected

Notes . . . . .

2. The board is shipped from factory with a 2.5V reference voltage rail applied to
AVREF, via R40.
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3.11.1 Standalone / debug mode selection, SW5/bit1

Switch SW5/bit1 controls the operation mode of the board, when a USB cable is connected to USB1, and the
TK-78KO0OR Debugger is used.

Switch SW5/bit1 to ON sets the board to “stand-alone mode”.

Within this mode, the 78 KOR/KE3-L RESET can be controlled by the user via switch SW1 and by the
IAR C-SPY debugger. The program stored in the internal FLASH memory of the 78KOR/KE3-L
microcontroller is executed. The usage of the On-Board debug function (TK-78KO0R debugging) is
also supported within the “stand-alone mode”.

Switch SW5/bit1 to OFF sets the board to the “debug mode” exclusively.

Within this mode the 78KOR/KE3-L device is permanently held within RESET state. Only the IAR C-
SPY debugger can control the RESET signal within this mode. The RESET switch SW1 is inactive.

Table 3-8. Operation mode selection SW5/bit1

ON Standalone and debug mode

OFF Debug mode only

3.11.2 On-Board debug function via USB selection, SW5/bit2 — bit3 — bit9 — bit10

SW5/bit2 bit3, bit9 and bit10 are controlling the TK-78KOR Debugger interface with the 78KOR/KE3-L

Switch SW5/bit2 and bit3 ON, to enable On-Board debugging via USB.

Within this mode a dedicated single-line UART (pin Tool0) of the 78KOR/KE3-L is connected to the
pPD78F0730 USB microcontroller. Pin ToolO of the 78KOR/KE3-L microcontroller is reserved for on-
board FLASH programming and debugging purpose.

Switch SW5/bit2 and bit3 OFF to disconnect the single-line UART from the pPD78F0730 USB
microcontroller.

Within this mode, no debugging is supported. The user can establish standard serial communication
via UART1 to a terminal program running on the HOST PC (see section 3.11.3 for more details).

Switch SW5/bit9 controls the RESET signal of the TK-78KOR debugger
Switch SW5/bit10 controls the FLMDO signal of the TK-78K0R debugger
Switch SW5/bits 9 and 10 ON, only when the TK-78KO0R debugger is used
Table 3-9. (TK-78K0R debugging) configuration, SW5/bit2 - bit3 — bit9 — bit10

OFF Disable TK-78KOR debugger functions
ON Enable TK-78K0OR debugger functions
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3.11.3 UART mode selection, SW5/bit4-bit5

The user can establish standard serial communication via UART1 to a terminal program running on the
HOST PC.

Switch bit4 and bit5 of SW5 ON or OFF to respectively connect or disconnect the UART1 signals
RxD1 and TxD1 of the 78KOR/KE3-L, to the yPD78F0730 USB microcontroller.

Within this mode, standard serial communication to a terminal program running on the HOST PC can
be established.

Note: when communication with the Host PC is required, the user must ensure the On-board
debugging function is disabled (see section 3.11.2 for more details).

Table 3-10. UART mode selection, SW5/bit4-bit5

OFF OFF Disconnect UART1 signals from TK-78KOR debugger
ON ON Connect UART1 signals to TK-78KOR debugger

3.11.4 Display Driver control, SW5/bit6-bit7

Switch SW5/bit6-bit7 control the I2C interface between the 78KOR/KE3-L and the 7-segments displays driver.

Switch bité and bit7 ON or OFF to respectively connect or disconnect the display driver to the
78KOR/KE3-L.

Table 3-11. Display Driver control, SW5/bit6-bit7

OFF OFF Disconnect 7-segments display driver

ON ON Connect 7-segments display driver

Caution The Display driver must be powered when the 7-segment displays are used to display
information. Please refer to section 3.13 for more details.

3.11.5 AVREF control, SW5/bit8

Switch SW5/bit8 controls the voltage reference source for the analog input of the 78KOR/KE3-L
Switch bit8 ON or OFF to respectively apply or disconnect VDD to AVREF.
Table 3-12. AVREF control, SW5/bit8

OFF AVREF disconnected from VDD (Note1)
ON AVREF = VDD

1. The board is shipped from factory with a 2.5V reference voltage rail applied to

Notes AVREF, via R40.
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3.12 Transceiver Configuration Switch SW6
SW6 serve two purposes.

It allows to isolate the 10-Link transceiver from the 78 KOR/KES3-L microcontroller by disconnecting
the communication interface

It put the DC-DC converter in power down mode when it is not needed by the user
Please refer to the coming sections for more details on SW6.

3.12.1 DC-DC power down control, SW6/bit1

The 10-Link master provides a 24V voltage rail to the board. A DC/DC converter steps down that voltage to
provide the 5V, and 3.3V power supplies for the board.

The board is equipped with dual current mode PWM step-down DC/DC converter with internal power
switches capable of generating two 1.4A outputs. Switch SW6/bit1 turns DC-DC converter ON/OFF.

Table 3-13. DC-DC power down control, SW6/bit1 configuration

1 ON DC-DC converter active
1 OFF DC-DC converter inactive

LEDS, lights up when power switch SW6/bit1 is ON to indicate that the DC-DC converter is active.

3.12.2 Transceiver bypass control, SW6/bit2-8

Switch SW6/bit2to bit8 allow the user to connected/disconnect the IO-Link transceiver to/from the
78K0R/KE3-L microcontroller.

Table 3-14. Transceiver bypass control, SW6/bit2-bit8 Pin configuration

2 ON/OFF VDD_IO EVDD connected / disconnected

3 ON/OFF TxEN P76/KR6 connected / disconnected
4 ON/OFF SPEED P77/KR7 connected / disconnected
5 ON/OFF TxD TxDO connected / disconnected

6 ON/OFF RxD RxDO connected / disconnected

7 ON/OFF WAKE P72/INTPUG6 connected / disconnected
8 ON/OFF ILIM P71/INTPUS5 connected / disconnected
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3.12.3 1O-Link Transceiver

The transceiver has two functions. It is used firstly as an IO-Link port Analog front-End. It ensures the analog
front end of the 10-Link communication channel by transforming the 3-wire 24V of the M12 10-link port to a
digital interface for the 78KOR/KE3-L device.

Secondly, it can be used as a power supply source:

The communication and the power supply run via 3 separate lines to the I0-Link Master. The integrated
voltage regulator is able to provide up to 5mA current for external purposes. With an optional external boost
transistor (not mounted on the board), it is possible to supply external devices with a higher current
consumption.

Caution The user must be aware of the current consumption of the application and the maximum
current rate of the boost transistor, if using this feature. Since a destruction of the boost
transistor, may also cause the destruction of other devices connected to the 5V voltage
rail provided by the boot transistor.

'WARNING

VDDH

[ T
VREGO 5V Regulator }1——{ Bandgap ‘
VDD L
Supply Monitor [
VDD_lo
- 1
ILIM e
RXD Receiver
WAKE =
£
RXD & [
% ILIM =1
TXD ] TXEN A
» Ml C/
XD q Transmitter ll C/Q
TXEN SPEED 1
SPEED ki
Temperature
Monitor
||
GND

Figure 3-9. 10-Link Transceiver Block Diagram

Further details on the transceiver can be found in the E981.10 datasheet available on the Link-It CD-ROM
3.13 Digital logic Power Supply switch, SW7

SW?7 is a 2-bits switch used to control respectively, the power supplies (L_VDD, L_EVDD) for the 7
segments displays driver, and the digital logic interface between the USB microcontroller (uPD78F0730) and
the 78KOR/KE3-L.

Switch bit1, bit2 to ON or OFF to apply or disconnect VDD and EVDD to L_VDD, and L_EVDD respectively.

Table 3-15. SW7 Digital Logic supply configuration

] ON( Factory setting) L_VDD = VDD(7-seg display and LED7 active)
OFF L_VDD Disconnected (7-seg display and LED7 inactive)
» ON L_EVDD = EVDD(USB microcontroller interface active)
OFF( Factory setting) | L_EVDD Disconnected(USB microcontroller interface inactive)
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3.14 4-digit Numeric Display

The numeric display allows hexadecimal fonts displaying of metering information such as, distance,
temperature, time. It is made of 4 single 7 segments displays and 5 discrete LEDs.

Figure 3-10. 4-digit Numeric Display

LED1 to LED3 can be used to provide common Alarm, AM, PM types of functions, or any user defined
function.

The colon segment LED4 and LEDS5 are connected in parallel and driven together as one LED.
The 7 segments display and discrete LEDs are driven by a display driver. This display driver interfaces with

the 78KOR/KES3-L via an I2C interface. see section 3.11.4 for details. For more details on the display driver,
please refer to the datasheet provided on the Link-It CD-ROM.

3.15 Power LED, LED6

LEDS, lights up when power is supplied to the 78KOR—Link It! by setting JP1.See section 3.1 for details.

3.16 10-Link Communication indicator, LED7
LED?7 is a bi-color LED connected to pins P42, P43, to indicate the activities on the communication channel.

By default the LED is lighted up with an amber color, when the microcontroller is not programmed and power
is provided to L_VDD via switch SW7 bit1. The table below shows the defined LED colors and indications for
the board, when an |O-Link application is downloaded to the microcontroller.

Table 3-16. LED7 indications for 10-Link port signals

Pin 4
“C/Q line" Dark (OFF) : (Device disconnected or
Fault on C/Q line: Rx not connected )

Green (ON) : (Data exchange ok )

Red (ON) :  (Fault on C/Q line TX disconnected

3.17 External main oscillator, Y1

The 78KOR/KE3-L can run at up to 20 MHz operating speed , and The clock generator can be configured to
work with a 18.432MHz external oscillator connected between the X1 and X2 pins.

The sub-clock is provided with 32.768 kHz to pins XT1 and XT2 of the 78KOR/KE3-L device.
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3.18 Test pads, T1~T42 area and wrap field

Several pins of the 78KOR/KE3-L microcontroller are connected to the test pads T1~T42 area. The
corresponding assignment can be found in tables below. Additionally the 78KOR-Link it! board provides
a wire wrap field area allowing the integration of additional application hardware.

VDD, GND, and an MR sensor are also available this area.

N T10 000000000005
00000000000

o 100000000
(o]
o]
: o VDD
o
o
] o
14 (]
L_/'l (o]
A
) O
\ MR Sensor
GND

Table 3-17. Test Pads Tables

T1 P140 / PCLBUZ0 T19 | P82/ CMPOM /. INTP7 T35 | P33
T2 P141/PCLBUZ1 T20 | P83/CMP1M 136 | P32/SCK10/SCL10
INTP2
T3 P00 / TI00 T21 | P10/ TI02/ TO02
P31/SI110/RxD1/
T4 P01/ TO00 T22 | P11/TI03/TO03 T37 | 5pA10/ INTPA
T5 P20/ ANIO To3 P12 /TI04/ TO04 / T38 P30/S010/ TxD1
o 521/ ANI RTCDI / RTCLL
T24 | P13/TI05/TOO05 739 | P61/SDA0

T7 P22/ ANI2 - 3 T8/ 10 T40 | P60/SCLO
T8 P23/ ANI3 25 14 /T106 06 T41 P42
- bod ANIA T26 | P15/TI07 / TOO7 oy Ty

P52/ RTC1HZSL /
T10 | P25/ANI5 T27 1 s711/8LTO T43 | Pin2 M12 connector
T11 P26 / ANI6 Tog | P71/KR1/SIO1/ T44 | ILIM Transceiver
T12 P27 / ANI7 INTPS T45 | WAKE Transceiver
T13 P150 / ANI8 T29 P72 /KR2 / SCKO1/ T46 RxD Transceiver

INTP6
T14 P151/ ANI9 i

20 P73 / KR3 / SO00 / T47 TxD Transceiver

T15 | P152/ANI10 TxDO T48 | SPEED Transceiver
T16 | P153/ANI11 131 | P74/KR4/8I00/ T49 | TxEN Transceiver

RxD
T17 P80/ CMPOP / xDo T50 | VDD_IO Transceiver

INTP3/ PGAI T32 | P77/KR7
T51 | AVREF

T18 P81/ CMPOM T33 P76 / KR6

T34 P75/ KR5 / SCK00
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3.19 MR (magneto-resistive) Sensor

A MR sensor is a magneto-resistive sensors integrated circuits in small packages. It can be used in position
detection applications, using non-contact type sensor. The MR sensor outputs a digital signal to pin
P32/SCK10/SCL10/INTP2 of the 78KR0O/KE3-L device

3.20 Temperature sensor

For temperature measurement and primarily as an application example, the 78KOR—-Link It! board is
equipped with a temperature sensor IC. The output pin of the temperature sensor is connected to pin
P153/ANI11 of the 78KRO/KES-L device.

3.21 PG-FP4 /PG-FP5 / QB-MINI2 connector, FP1

Connector FP1 (not mounted) allows connection of the PG-FP4/PG-FP5 FLASH programmers to the board
in order to program application software into the 78 KOR/KE3-L internal flash memory.

Remark , The PG-FP4 /PG-FP5 FLASH programmers are separate product from NEC and are not
included in this package.

Additionally, FP1 allows connection of the QB-MINI2 (MINICUBE2 On-Chip debug emulator) to the board in
order to use On-Chip debug function of the 78KOR/KE3-L device and program the internal flash memory.

Table 3-18. FP1 pins description

TOP VIEW

(-"'"'-'{s - i
v 1 GND
Pin assignment when MINICUBE2 2 RESET
is connected in this direction 3 S
! 4 EVDD
5 SO
6 N.C.
7 N.C.
8 N.C.
v 9 N.C.
I
BEEOOORD 0 | NG
11 N.C.
©MROWEEO®E
12 N.C.
Pin assignment of target connector 13 N.C.
to be mounted on target system
14 FLMDO
15 RESET_IN
16 CLK_IN

Figure 3-12. FP1, PG-FP4/PG-FP5/Minicube 2 connector
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CHAPTER 4 FLASH PROGRAMMING

Flash programming is used to download applications to the internal memory of the 78 KOR/KE3-L
microcontroller.

This chapter covers the board settings required to perform this operation.

On-chip debugging is documented in the next chapter: Chapter 5. On-Chip debugging

4.1 Flash Programming via MINICUBE2 (QB-MINI2)

When using PG-FP4/PG-FP5 for FLASH programming or QB-MINI2 for FLASH programming /debugging
purposes, please configure switch SW7 and SW5 of the 78KOR-Link It! board as referenced the following

tables

Set the Jumpers on the board as shown on Figure 4-1: JP1 (VDD=0OCD1), JP3 (EVDD=VDD)

JP2 and JP4 are not required if the QB-MINI2 is used to power the board.

Q-MINIZ On-Chip Debug emulator

Caution

DVDD
5v | 3.3v

p2@le =

3.3v g

EVDD
¥DD

Figure 4-1. Flash Programming via QB-MINI2

The maximum rating current of the MINICUBEZ2 is 100mA, therefore do not use MINICUBE2
with the target system with the higher current rating.

For applications requiring higher current rate than the maximum rate of the QB-MINI2, please use the power
select switch on the Q-MINI2 to set the power supplied to the target system, and use an external power supply to
power the board.

Figure 4-2 shows JP1, JP2, JP3, jumper settings used in this configuration:

The Red Jumper is placed on DVDD as power will be provided by the DC DC converter.

The Green jumper is placed between EVDD and OCD1 to provide Q-MIN2 with reference voltage
JP3(EVDD=VDD)
JP2 can be set to 3.3V or 5V
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1
.z
B~
2

DVDD
5v | 3.3v

r2|@'e @ vDDT— \_ @4 —OCD1
+5V B B -|l @ EvDD

6 5 . fa

B 8 USBYDD__~ -

o
EVDD |} &
VDD

Figure 4-2.Jumper settings for flash programming in high current applications

For more details on the QB-MINI2, please refer to the QB-MINI2 user's manual.

Table 4-1. SW7 configuration for flash programming/On Chip Debugging via QB-MINI2

1 ON/OFF (*) L_VDD = VDD/Disconnected

2 OFF L_EVDD = Disconnected

(*) = individual selectable by user

Table 4-2. SW5 configuration for FLASH programming via QB-MINI2

1 ON/OFF (*) Standalone and debug mode /debug mode only
2 OFF Disable TK-78KO0R debugger functions

3 OFF Disable TK-78KOR debugger functions

4 ON/OFF (*) TxD1 connected / disconnected

5 ON/OFF (*) RxD1 connected / disconnected

6 ON/OFF (*) SCLO connected / disconnected

7 ON/OFF (*) SDAO connected / disconnected

8 ON/OFF (*) AVREF applied/not applied

9 OFF Disable TK-78KO0R debugger functions

10 OFF Disable TK-78KOR debugger functions

(*) = individual selectable by user
4.2 Flash Programming via TK-78KOR debugger

Please refer to Chapter 10. How to use WriteEZ4 FLASH programming software, for information on
setting the board for flash programming using the TK-78KOR debugger.
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CHAPTER 5 ON-CHIP DEBUGGING

The 78KOR-Link It! board offers two possibilities to use On-Chip debugging (OCD).

The board supports the QB-MINI2 On-Chip debug emulator in order to use the On-Chip debug function of
the 78KOR/KE3-L device. The system configuration for On-Chip debugging is shown in figure below.

Alternatively, the TK-78KOR On-Board debugger allows On-Chip debugging without a need of external
debug hardware. Within this mode the default USB connection to the Host computer based on the virtual
UART driver is used as debug interface. All standard debug functions are available in the On-Board
debugging mode like FLASH programming / downloading, code execution, single stepping, breakpoints,
memory manipulation etc.

- 0OCD via
A Q-MINIZ2 On-Chip Debug emulator

OCD via
On-board Debug function

Figure 5-1. On-Chip debugging

5.1 OCD via QB-MINI2 emulator

To operate the board together with the QB-MINI2 On-Chip debug emulator, switch SW5 must be configured
as in the following table:

Table 5-1. SW5 configuration for On-chip Debugging via QB-MINI2

1 ON/OFF (*) Standalone and debug mode /debug mode only
2 OFF Disable TK-78KO0R debugger functions

3 OFF Disable TK-78KOR debugger functions

4 ON/OFF (*) TxD1 connected / disconnected

5 ON/OFF (*) RxD1 connected / disconnected

6 ON/OFF (*) SCLO connected/ disconnected

7 ON/OFF (*) SDAO connected/ disconnected

8 ON/OFF (*) AVREF applied/ not applied

9 OFF Disable TK-78KO0R debugger functions

10 OFF Disable TK-78KO0R debugger functions

(*) = individual selectable by user
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5.2  OCD via TK-78KOR On-Board debug function

To operate the board within the On-Board debug mode, switch SW5 and SW7 must be configured as in the
following table:

Table 5-2. SW5 Configuration for OCD via TK-78KOR

1 ON/OFF (*) Standalone and debug mode /debug mode only
2 ON Enable On-Board debug function
3 ON Enable On-Board debug function
4 OFF TxD1 disconnected
5 OFF RxD1 disconnected
6 ON/OFF (*) SCLO connected/ disconnected
7 ON/OFF (*) SDAO connected/ disconnected
8 ON/OFF (*) AVREF applied/not applied
9 ON Enable TK-78KOR debugger functions
10 ON Enable TK-78KO0R debugger functions
(*) = individual selectable by user
Table 5-3. SW7 configuration for OCD via TK-78KOR

ON/OFF (*) L_VDD = VDD/Disconnected

ON L_EVDD = EVDD

(*) = individual selectable by user
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CHAPTER 6 780R — LINK IT! INSTALLATION AND OPERATION

6.1 Getting Started

The IAR Embedded Workbench including the C-SPY debugger allows building and downloading application
programs to the 78 KOR-Linking it/ Development kit.

Additionally the WriteEZ4 FLASH programming software can be used for simple FLASH programming of the
78KOR/KE3-L internal FLASH memory.

As communication interface between the PC host system and the 78KOR-Link it/ board a standard USB
interface line is needed. Before you can download, debug or execute an application program, hardware and
software must be installed properly.

6.2 CD-ROM contents

The CD-ROM shows the following directory structure:

Table 6-1. 78KOR-Link It! CD-ROM contents

NEC 78KoR-Link It! CD-ROM ROOT
) Acrobat Acrobat Reader for 32Bit Windows OS
) Device file package uPD78F100964 Device file package
J Doc Documentation
) Drivers USB driver files
) IAR Systems IAR Embedded Workbench for 78K
IAR visualSTATE
L) SamplePrograms Sample programs for the 78KOR-Link It! Starter Kit
10-Link Temperature sensor demonstration
Program
Quick start empty project
2 WriteEZ4 Flash Programmer WriteEZ4 incl. PRM file for
pPD78F1009
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CHAPTER 7 HARDWARE INSTALLATION

After unpacking the 78KOR-Link It! development kit, connect the board via connector USB1 to your host
computer using the provided USB interface cable. When the 78KOR—Link It/ board is connected, the USB
driver needs to be installed on the host machine. Please refer to section, 8.7 USB Driver Installation for
more details.

7.1 78KO0R-Link It! Factory jumpers and switches Settings

The picture and tables below show the factory setting for the jumpers and switches on the board.

Stand-alone 1 1 1 ]
OFF | OFF | OFF | OFF OFF | OFF | OFF

Transceiver connected

Display ON
USB Interface OFF
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CHAPTER 8 SOFTWARE INSTALLATION

The 78KOR-Link It! package comes with the following software packages:
IAR Systems Embedded Workbench for 78K 16Kbyte code size limited, including C compiler, assembler,
linker, librarian and IAR C-SPY debugger / simulator
IAR Systems Visual State time limited demo program
Device file package of yPD78F1009 for IAR Embedded Workbench for 78K
WriteEZ4 flash programmer software including the PRM file for yPD78F1009
IO-Link Temperature sensor demonstration program
The XML Device Description file for |O-Link Device Tool software
The USB Drivers for the 78KOR-Link It/ board

Development Kit 78KOR — Link it !

JBKOR LINKIT
NEC Demonstration program

IAR Embedded Workbench
+ visualSTATE Installation

NEC Additional Software

E Documentation

Exit

Q@ IO-Link envovereymoaion INJEEQC

Bee.'l'\':hrnnlgh N GomMmURCaton

Figure 8-1. 78KOR-Link It! CD-ROM autorun.exe
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8.1 IAR Systems Embedded Workbench for 78K installation

To install the IAR Systems Embedded Workbench for 78K including C-SPY debugger / simulator press the
regarding button from the Autorun of the CD-ROM provided within the 78KOR-Link It! package. The
installation can also be started by executing the Autorun.exe program in the directory”\l1AR Systems\”
of the CD-ROM.

When running the autorun.exe the following screen appears.

* H#ZE (Japanese]

Welcome to IAR Systems

IAR Embedded Workbench® 16K Kickstart for NEC 78K

IHy

QuickStart inztallation information

Install IAR Embedded ‘w'urkhenchs

Install visualS TATE

=
-+
[~

Releaze notes

Yiew the product documentation

Install Adobe Acrobat Reader

2 ¥

Explore the CD

SYSTEMS

WY I3 SO

=

Figure 8-2. IAR Systems Installation screen

To install the IAR Embedded Workbench for 78K just press the regarding button “Install IAR Embedded
Workbench ®”. The setup dialogues will guide you through the installation process. For further information
about the IAR Embedded Workbench installation refer to the Instal lationGuide_.ENU.pdf inthe
directory”\1AR Systems\doc\common\doc” of the CD-ROM.

Please make sure to install the 78KOR/Kx3-L device file package for the IAR
Notes Empedded Workbench, as explained thereafter, before using the IAR Embedded
Workbench with the 78KOR-Link It! board.

8.2 IAR Systems visualSTATE Installation

To install the IAR Systems visualSTATE press the regarding button from the Autorun of the CD-ROM
provided within the 78KOR—Link It! package. The installation can also be started by executing the
Autorun.exe program in the directory”\1AR Systems\” of the CD-ROM. The IAR Systems Installation
screen will appear and the installation of IAR visualSTATE can be started by pressing the “Install
visualSTATE ®” button. The setup dialogues will guide you through the installation process. For further
information about the IAR visualSTATE installation refer to the “Instal lationGuide.pdf’ inthe
directory”\1AR Systems\vs78k” of the CD-ROM.
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8.3 Device file package of 78KOR/Kx3-L for IAR Embedded Workbench installation

To install the device file package of the 78KOR/Kx3-L for the IAR Embedded Workbench, press the
“Additional software” button from the Autorun of the CD-ROM provided within the 78KOR—Link It! package.
The setup dialogues will guide you through the installation process. The installation can also be started by
executing the EW78K_setup_78K0R-Kx3-L_V1.11.exe in the directory’\Device file package” of
the CD-ROM.

8.4 WriteEZ4 installation

To install the WriteEZ4 just press the “Additional software” button from the Autorun of the CD-ROM provided
within the 78KOR—-Link If! package. The setup dialogues will guide you through the installation process. The
installation can also be started by executing the WriteEZ4_V102_EE.exe in the directory”\WRITEEZ4” of
the CD-ROM.

1. Create a sub-directory PRM in the WriteEZ4 install directory. <WriteEZ4.EXE-install-path>\PRM

2. Copy the parameter file into the sub-directory <WriteEZ4.EXE-install-path>\PRM created during GUI
software setup

The regarding 78F1009.prm file can be found on the CD-ROM in the folder “CD-ROM\WRITEEZ4\PRM files”

8.5 78KOR-Link It! Sample program installation

To install the sample/demonstration programs for the 78KO0R-Link it! board, press the “78KOR LINK IT
Demonstration Program” button from the Autorun of the CD-ROM provided within the 78KOR—Link It/
package. The setup dialogues will guide you through the installation process. The installation can also be
started by executing “78KOR-LINKIT SamplePrograms V1.10.exe”in the directory”
\SamplePrograms” of the CD-ROM.

By defaults the sample programs are installed in the following path:
C:\Program Files\NEC Electronics Tools\78KOR-Link It! SamplePrograms
Two sample programs are provided:

Link_It!_Temp_demo.
This program demonstrates a temprearure sensor application. For more details please refer to Chapter 12
10-Link Temperature sensor sample.

Link_It!_Qucick Start

This project is an empty project, where the 10-link stack is already integrated. This project can be used as an
example to start an application.

8.6 XML Device Description file installation

To install the XML Device Description file for the 78KOR-Link it/ board, press the “Additional software” button
from the Autorun of the CD-ROM provided within the 78K0R-Link It/ package. The setup dialogues will guide
you through the installation process. The installation can also be started by executing “Link-it XML
Device Description file V1.10.exe”inthe directory’\ Link-it XML Device Description
file” of the CD-ROM.

By defaults the sample programs are installed in the following path: C:\Program Files\TMG
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8.7 USB Driver Installation

In order to use the 78KOR-Link /t! board, the USB driver needs to be installed on the host machine. Install the
driver according to the following procedure:

Installation on Windows 2000 Page 35
Installation on Windows XP Page 39

8.7.1 Installation on Windows 2000

1. When the 78KOR-Link It! 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 New Hardware Wizard i

Welcome to the Found New
Hardware Wizard

This wizard helps you install a device driver for a
hardware device.

Click.

To continue, click Mext.

=

Cancel |

Figure 8-3. Found New Hardware Wizard (Windows 2000)

2. Following the window below is displayed. So, check that "Search for a suitable driver ..." is
selected, then click Next>

Found New Hardware Wizard

Install Hardware Device Drivers \\

A device drver is a software program that enables a hardware device to work with @
an operating system

This wizard wil complete the installation for this device:

Check that "Search for a @ UUSE Device
suitable driver ..." is selected.

I device diver is a softwaie progiam that makes a hardware device work. Windows
eeds driver files for your new device. To locate diver fles and complete the

installation click Next.
‘What do you want the wizard to do?

 Search for a suitable driver for my device recommended]

Click.

£ Display a list of the known drivers for this device so that | can choose a specific

driver /

3

< Back I Nest > I Cancel |
Figure 8-4. Search Method (Windows 2000)
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3. Check the "Specify a location" check box only, then click Next>.

Found New Hardware Wizard

Locate Driver Files

‘where do pou want Windows to search for driver files? G

Check that "Specify a
location” only is checked.

Search for diiver files for the following hardware device:

@ UISE Device

The wizard searches for suitable divers in its diver database on your computer and in
any of the following optional search locations that you specify,

To start the search, click Nest. If you are searching on a floppy disk or CD-ROM drive,
insert the floppy disk or CD before clicking Next.

Optional search locations:

™ Floppy disk drives

¥ Speciy 2 location
™ Microsoft Windows Update

< Back I Mext > I Cancel

Figure 8-5. Driver File Location (Windows 2000)

4. Locate to the folder "CD-ROM:\Driver”.

Locate File

Look in: | 3 Driver

x| «@®mckE-

L|'T§t i

] History
m Desktop
ﬁ My Documents
@ My Computer
=4 3% Floppy (4]
(= Local Disk [C:]
= Local Disk (D7)
(= Local Disk [E:)
= Local Disk [F:)
My Documents NEC 78KOR-LINKIT 1)
. B0l
My Nbtwark Places

X

21

My Enm{:uter
=

File name:

by N é?work B

[MOB2SALL inf [~
-

Files of type: I Setup Infarmation [*.inf]

Open
Cancel

d

Locate to “CDROM:\Driver”

Figure 8-6. Address Specification 1 (Windows 2000)
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5. The setup information file “MQB2ALL.inf" is automatic selected, then click Open to proceed

within driver installation.

2(x

Look in: If‘ﬂ Drriver :I = cF B2~

5 File name: [MaB25ALL ~ 0 [oeen |
My Network P...
£l |

Files of type: ISetup Information [*inf) Cancel \
Click.
Figure 8-7. Address Specification 2 (Windows 2000)

6. After the location of the USB driver has been specified click OK to proceed.

I
Insert the manufacturer's installation disk into the drive 0K
yﬁ selected, and then click OK. PR\
Cancel
Click.

Copy manufacturer's files from;
[I\Driver

Figure 8-8. Address Specification 3 (Windows 2000)
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7. Click Next>.

Found New Hardware Wizard

Driver Files Search Results o
The wizard has finished searching for driver files for pour hardware device

The wizard found a diver for the following device

{g} LUSE Device

“Windows found a driver for thiz device, To install the diver Windows found, chck Nest.

NEC i\drveer\mgb2sallint

Click

¢ Back

Cancel |

Figure 8-9. Driver File Search (Windows 2000)

8. Click Finish to complete the installation of the USB driver.

Found New Hardware Wizard

N Completing the Found New
Q\ Hardware Wizard
NS _

MELC Electranics Starter Kit Wirtual UART

Windows has finished installing the software for this device.

To close this wizard, click Finish.

x

1 Click.

Figure 8-10. USB Driver Installation Completion (Windows 2000)
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8.7.2 Installation on Windows XP

1.  When the 78KOR-Link-It! board is connected with the host machine, the board is recognized by
Plug and Play, and the wizard for finding new hardware is started. At first the hardware wizard
will ask if windows should search on the windows update web, check "No, not this time" and then
click Next>

The 78KOR-Link-It! 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 New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site [with your permission).

Read owr privacy policy

Check that "No, not this time"

is selected. CanWindows connect to Windows Update to search for

software?

(O Yes, this time only
d every time | connect a device

Click.

Click Nest to continue.

’ Mext » [ Cancel ‘

Figure 8-11. Found New Hardware Wizard 1 (Windows XP)

2. Check that "Install from a list or specific location (Advanced)" is selected, then click Next>.

Found New Hardware Wizard

This wizard helps you install software for:

USB Device

{ 'J If your hardware came with an installation CD
2=’ or floppy disk. insert it now.

‘what do you want the wizard to do?

() Install the software automatically (Recommended)
(*)ilnstall from a list or specific location [Advanced}

Check that "Install from a list or

specific ..." is selected. Click.

Chck Mext to continue.

—
¢ Back I MNest > Cancel

Figure 8-12. Found New Hardware Wizard 2 (Windows XP)
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3. Check that "Search for the best driver in these locations." is selected. Select the "Include this
location in the search:" check box and then click Browse.

Found New Hardware Wizard

<1> Check that "Search for the Please choose your search and installation options. oY
best driver in these locations.”

is selected.

P (2) Search for the best driver in these locations

Use the check boxes below to limit or expand the default search, which includes local

paths and removable media. The best diiver found will be installed.

[JiSearch removable media [floppy, CO-ROM...}

Include this lacation in the search:
<2> Check ‘"Include this
location in the search:" — | EA v| [Lowe |
only.

(O Don't search. | will choose the driver to instal.

Choose this option to select the device driver from a list. Windows dogf not guarantee that
the driver you choose will be the best match for your hardware.

<3> Click.

I < Back " Next > I[ Cancel

Figure 8-13. Search Location Specification 1 (Windows XP)

4. Locate the folder "C CD-ROM:\Driver” and click OK.

Browse For Folder

Select the Folder that contains drivers For vour hardware.,

[0) Device file package A
| () Doc
o
IL0) 18R Systems
) samples
1[5 WriteEZ4
@ 'Q My Metwork Places

# B ®

.=

To view any subfolders, click a plus sign above,

I QK ][ Cancel ]

Figure 8-14. Search Location Specification 2 (Windows XP)
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5. As shown below, "NEC Electronics Starter Kit Virtual UART has not passed Windows Logo
testing to verify its compatibility with Windows XP." is displayed. Click Continue Anyway.

Hardware Installation

L) The software pou are installing for this hardware:
e )
MNEC Electronics Starter Kit Wirtual UART

has not pazsed Windows Logo testing to werify its campatibility
with Windows XP. [Tell me why thig testing is important. )

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

Click.

[ LContinue Anyway J

Figure 8-15. Windows XP Logo Testing (Windows XP)

6. After the installation of the USB driver is completed the window below is displayed. Click Finish
to close the hardware wizard.

Found Mew Hardware Wizard
Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

3 MEC Electronics Starter Kit Virtual UART
I

Click.

Click Finish to close the wizard.

Firiish

Figure 8-16. USB Driver Installation Completion (Windows XP)
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8.8 Confirmation of USB Driver Installation

After installing the USB driver, check that the driver has been installed normally, according to the procedure
below. When using the Save It! board the “NEC Electronics Starter Kit Virtual UART” should be present like
in the figure below.

Please check in the Windows "Device Manager" within the Windows Properties (“Hardware” tab), that the
driver is installed normally.

L Device Manager
Ei

le  Action View Help

M EFES 2 8 <=2a

- =) ETC-LABOR
+] —j Computer
+ g Disk drives
+] ﬁ Display adapters
+-..4, DVDJCD-ROM drives
+-{=) Floppy disk controllers
+- i, Floppy disk drives
+
+
5
+
+

|-i=2) IDE ATAJATAPI controllers
|- Keyboards
) Mice and other pointing devices
# Monitors
B8 Network adapters
o Ports (COM & LPT)
r'__\f Communications Port (COML)
F&!“ Communications Port (COM2)
'_\,f ECP Printer Port (LPT1) Check that "NEC Electronics
o e S O EEE] | Starter Kit Virtual UART (COM?)"
+ %9 Processors is present.
[+ @é 5CSI and RAID controllers
+- @, sound, video and game controllers
+| g Storage volumes

+- iy System devices
+| Universal Serial Bus controllers

Figure 8-17. Windows Device Manager
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CHAPTER9 FLASH PROGRAMMER WRITEEZ4

WriteEZ4 is a flash programming software to flash hex files to the related device. For installation information
refer to the chapter 8.4.WriteEZ4 installation.

9.1 Starting up the GUI Software
GUI software startup

Select WriteEZ4.EXE from the start menu to start the WriteEZ4 GUI software.
When the GUI software is started normally, the following screen appears.

Menu bar [EAEZZ!

I
Device -\
Mame :
Programmer
Firmn %ersion : arameter
Tool bar ExCode: par
: : window
Parameter file
Mame: :
Format :
i Wersion :
Action |Og Processor Ver.
W| ndOW — Load file
Date :
Chlzum :
Area:
Connection to device
Fart :
Speed
Fange
Status bar Fieq.: Intemal-0SC
Multiply - 1.00 /
L l
Ready UM

Figure 9-1. WriteEZ4 Startup
This window consists of the following items:

Table 9-1. WriteEZ4 Windows items

Menu bar Displays menu items executable by the
(displayed at the top) WriteEZ4
Toolbar. Displays frequently used commands as icons.

(displayed under the menu bar)

Action log window Displays an WriteEZ4 action log

(displayed under the toolbar)

Programmer parameter window
(Displayed to the right of the action log window).

Displays programming parameter settings.

Status bar Displays status..
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9.2 Toolbar

The toolbar contains buttons for starting the important procedures of the WriteEZ4.

Table 9-2. Toolbar Buttons

[Device] — [Setup] button

[File] — [Load] button

[Device] — [Blank Check] button

[Device] — [Erase] button

[Device] — [Program] button

[Device] — [Verify] button

[Device] — [Auto procedure(EPV)] button

22\ £ B F\a

9.3 Menu Bar

Depending on the actual device status and device type, some menu items may be enabled or disabled.

9.3.1 [File] menu

Clicking the [File] menu displays the pull-down menu as shown below. This menu mainly contains
commands related to file operation.

WriteEZ4 M =E3

FIEN Cevice  Wiew  Help
Load... ' i x%
A i\

» FlashUpenning.... Device

Hame :

Firrn erzion ;

Figure 9-2. [File] menu
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9.3.1.1 [Load] command

The [Load] command allows you to select a program file. The selected program file is programmed
Eﬁj] into the flash memory of the device by executing the [Program] command or [Autoprocedure (EPV)]
command.

Open

A = YL ink| 2D emo firmware

LibraryApplication, bex
Linkit_Doerno, hesx

File name:

Files of type: |S-reu: A Hes files [Frec;”. 577 hex] j Cancel

Figure 9-3. HEX File Selection Window

The file selection window for program loading displays the most recently used directory to which a user
program has been loaded. After a user program is loaded, a checksum calculation is made and the result is
displayed in the programmer parameter window.

[Open button], selects a user program as a program to be written to the target device.

[Cancel button], closes the window without selecting a program.

9.3.1.2 [Quit] command

The [Quit] menu is the command for terminating the WriteEZ4 GUI software. Clicking the [ X] box on the top
right side of the task bar also terminates the WriteEZ4 GUI software.

User settings are saved in the WriteEZ4.INIfile, so that the GUI software starts up next time with the same
settings.

WriteEZ4.INI is created in the Windows folder when Windows XP is used.
Notes
When Windows 2000 is used, WriteEZ4.INI is created in the Winnt folder
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9.3.2

[Device] menu

Clicking the [Device] menu displays the pull-down menu as shown below. This menu mainly contains
commands for programming operations such as deletion, programming, and verification on the target device.

WriteEZ4

File NEGMEEN wiew Help

J

%5
Flash
>y P
Suce
>3 L
Sucg
»»C0

3> CO
PRM

Blark Check
Erase
Program
werify

Security
Checksum

Autoprocedure{EPY)

Setup...

Device
Mame :

Firm Yersion :
ExtCode :
Yendor :

PREM Pararneter file
»»C0  Signature read E;rll-'nnZt: ) EE‘IF‘ISDDS
Canc et Security settings \ersion - V100

Processor Yer. 0200
Load file

Mame  LIMKIT_DEMO.HER

Date:  2009/03/27 12:34:35

Chksumn :36F3h

Area:  000000k-00118Th
Connection to device

Part:  COME

Speed  115200bps

FRange Chip

Freq.: Intemal-05C

bultiply - 1.00

MM

Figure 9-4. [Device] menu

9.3.2.1 [Blank Check] command
The [Blank Check] command allows you to make a blank check on the target device connected to

the WriteEZ4. If the flash memory of the target device is erased, a blank check is terminated
] normally. If the flash memory is not completely erased, the indication "not blank" is provided.

Before starting programming, erase the flash memory of the target device.

9.3.2.2 [Erase] command

The [Erase] command erases the flash memory of the target device connected to the WriteEZ4.
i 2~ Whilethe flash memory is being erased, the progress status is displayed in the action log window
% to indicate programmer operation. The execution on the [Blank Check] command before the
[Erase] command is executed follows the setting of '‘Command options' of the Advance tab
displayed by selecting [Device] — [Setup].

Upon completion of [Erase] command execution, the GUI software displays the result of executing
the command on the target device.

9.3.2.3 [Program] command

The [Program] command sends a specified user program to the target device and writes the
program to the flash memory. The execution of Verify operation for detecting an error in user
program communication from the WriteEZ4 to the target device after the execution of the [Program]
command follows the setting of the 'Command options' on the Advance tab displayed by selecting
[Device] — [Setup].

During programming, the progress status is displayed in the action log window to indicate
programmer operation. This progress status display window displays the progress status on target
device programming by percentage.

Upon completion of [Program] command execution, the GUI software displays the result of
executing the command on the target device.
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9.3.2.4 [Verify] command

The [Verify] command sends a specified user program to the target device connected with the

8 WriteEZ4, and performs verification against the data written to the flash memory of the target
device. During verification, the progress status is displayed in the action log window to indicate
programmer operation. This progress status display window displays the progress status of target
device verification by percentage.

Upon completion of [Verify] command execution, the GUI software displays the result of executing
the command on the target device.

9.3.2.5 [Security] command

The [Security] command initiates the programming of the security flag of the target device
connected to the WriteEZ4. Set ‘Security flag settings’ on the Advance tab of the [Device] >

[Setup] menu.

9.3.2.6 [Checksum] command

The [Checksum] command reads the checksum value of the target device connected with the
WriteEZ4.

This value differs from the value displayed in the parameter window of the main window.

9.3.2.7 [Autoprocedure (EPV)] command

The [Autoprocedure (EPV)] command executes the [Erase] command, [Program] command and
% [Verify] command in succession. When a user program is to be resent to the target device for
% * comparison with the data written to the flash memory of the target device because of a user
program communication error, execute the [Program] command by selecting [Device] —

[Setup] and specifying '‘Command options' on the Advance tab, then set the automatic execution of
the [Verify] command.

During EPV execution, the progress status is displayed in the action log window to indicate
programmer operation. For a selected command, its execution operation, and messages, refer to
Chapter 10.

Upon completion of [Autoprocedure (EPV)] command execution, the GUI software displays the
result of executing the command on the target device.

9.3.2.8 [Signature read] command

The [Signature read] command reads the signature information (device name, flash memory
information, and so forth) of the target.
9.3.3 [Setup] command

user environment and to set command options. Each time the GUI software is started, the most
recently used parameter file (.PRM) is read and the settings are displayed. The [Setup] menu
allows you to modify the settings of items other than those items consisting of shadowed
characters according to the user environment.

/r/EJ The [Setup] menu allows you to make settings related to flash memory rewriting according to the

9.3.3.1 Standard setup
This menu is used to set the environment for rewriting the flash memory of the target device.

The mode of communication with the target, the operating clock, and so forth differ depending on the
device used. For details, refer to the manual of the device used, when making settings.
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The window shown below is opened.

F=E Device Setup E

Standard ] Advance ]

Parameter fil= PRM File Read

Host connection Supply ozcillator

Port - Frequency
Speed Multiply rate

Operation Mode

o Start
e End
- I~

[ Target Reset Meszage

(]9 | Cancel |

Figure 9-5. Device Setup Window - Standard

This window shows all basic options that can be set in accordance with the user environment and target
device.

[OK button]: Clicking the OK button saves the settings on the Standard and Advance menus and closes the
window.

[Cancel button]: Clicking the Cancel button closes the window without saving the settings on the Standard
and Advance menus.

9.3.3.1.1 Parameter file
This file holds parameters and timing data required to rewrite the flash memory of the target device.
Do not modify the data in the parameter file because the data is related to the guarantee of rewrite

data.

The parameter file is protected by the checksum function. If the checksum result indicates an error,
the WriteEZ4 does not accept the parameter file.

Parameter file FRH File Read

Figure 9-6. Device Setup Window - Parameter File Selection

Loak jn: |_)F'FEM files j & &k EB-
7BF1009,prm

File name: |TSF1 003.prm Open
Files of twpe: |PRM Files[*.PRH) j Cancel

Figure 9-7. Parameter File Selection Window

[PRM File Read button]: A window for specifying a parameter file is displayed. Specify a desired file
then click Open.
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9.3.3.1.2 Host connection
"Host connection" is used to select a channel for communication between the 78KOR-Link It! board
and host machine.

Host connection

Puort | - |
Speed | |

Figure 9-8. Device Setup Window — Host connection
[Port list box]
Select a channel for communication between the 78KOR-Link It! board and host machine.
o COM1 to COM256
Remark Selectable ports can be checked using Device Manager. For details, refer to CHAPTER
8.8Confirmation of USB Driver Installation
[Speed list box]

Select a communication rate for the selected communication channel from the following:

0 9600 bps
0 19200 bps
0 38400 bps

o 115200 bps

Remark For selectable communication rates, refer to the user's manual of the device used.
9.3.3.1.3  Supply oscillator

"Supply oscillator" is used to select a clock that determines programming, data transfer, and a
transfer rate.

Supply ozcilatar

Frequency |

Fultiply rate |

Figure 9-9. Device Setup Window - Supply Oscillator Selection
[Frequency box]

Sets the clock frequency of the target system. The range of operating frequency varies from one
device to another. So, check the specifications of the device used before making a setting.
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[Multiply rate]

Specifies the division rate or multiplication rate of the target device. If the target device has an on-

chip PLL circuit, enter a division rate or multiplication rate according to the use environment. The
selectable division rate or multiplication rate differs depending on the device.

Check the specifications of the device used before making a setting.

If the target device does not have an on-chip PLL circuit, select "1.0".

On the initial screen, the default setting is displayed according to the parameter file.
9.3.3.1.4  Operation Mode

The setting of "Operation Mode" may divide the flash memory of some target devices into blocks or
areas.

This menu is used to select an operation mode of the flash memory. Some devices do not have the

block and area division modes, and some devices have only one of the modes. In these cases, a
nonexistent mode is not selectable.

Operation Mode

e Ehll:l Start
" Block End

e I_
Figure 9-10. Device Setup Window - Operation Mode

[When Chip is selected]

The entire flash memory area of the target device is subject to rewrite processing.
[When Block is selected]

Specify the Block number range subject to rewrite processing by using Start/End.
The Start/End list boxes display the Block numbers where the flash memory of the
target device is configured.

[When Area is selected]

Specify the Area number range subject to rewrite processing by using Start/End.
The Start/End list boxes display the Area numbers where the flash memory of the
target device is configured.

[Show Address check box]

Specify whether numbers or addresses are displayed in the Start/End list boxes.
If this check box is checked, addresses are displayed.

If this check box is not checked, numbers are displayed.
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9.3.3.1.5 Target Reset Message
By checking the Target Reset Message check box, the window promoting the reset operation
manually is displayed even when the reset signal cannot be connected to the target cable.

[ Target Beset Meszage

Figure 9-11. Device Setup Window — Target Reset Message

9.3.3.2 Advance setup
The Advance setup menu is used to specify the command options and security flag settings.

When "Advance" is clicked, the following window is displayed:

EZ Device Setup EJ

Standard  Advance ]

Command options
[v Blank check before Erase Iv ‘wide Voltage mode

[~ Read verify after Program
[~ Security flag after Program

[~ Checksum after Program

Security flag settings

[ Dizable Chip Erase l—

[~ Dizable Block Erase Boot black end| 003 -
[~ Disable Program F5 Block start ,m
B FS Block end |063 -
[ Dizable Boot block cluster reprogrammir [ Show Addres:

[~ Target Reset Meszage

Ok, | Cancel |

Figure 9-12. Device Setup Window — Advance

9.3.3.2.1 Command options
This dialog box is used to specify the WriteEZ4 flash processing command options.

Command options
[v Blank check before Eraze [v "wide Wollage mode

| Read verify after Program
[ Securty flag after Program

[ Checksum after Program

Figure 9-13. Device Setup Window - Command options
[Blank check before Erase check box]

If this check box is checked, blank check is made before the Erase command or EPV command is
executed.

If the result of a blank check indicates OK, erase processing is not executed.
[Read verify after Program check box]

If this check box is checked, write data is sent from the programmer after execution of the Program
command and EPV command, then the data is verified against the data written to the flash memory.
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[Security flag after Program check box]

If this check box is checked, automatic programming of the selected security flag is executed after
execution of the [Program] and [Autoprocedure (EPV)] commands.

[Checksum after Program check box]

If this check box is checked, the flash memory checksum value of the target device is read from the

target device after execution of the Program command and EPV command.

This value differs from the value displayed in the parameter window of the main window.

9.3.3.2.2

Security flag settings

The <Security flag settings> dialog box is used to specify which security function is valid.

Security flag settings
[~ Dizable Chip Eraze

[~ Digable Block Eraze
[~ Dizable Program
-

[~ Dizable Boot block. cluster reprogrammir

T

Boot block end| 003 hd

F5 Block start (000 hd
FS Block end {063 -

[ Show Addres:

Figure 9-14. Device Setup Window — Security flag settings

Caution

The following table is the correspondence between the [Erase] and [Program] Commands

when the security functions of a 78KOR/KE3-L microcontroller are valid!

Chip Erase Command

Block Erase Command

Program Command

cluster reprogramming

Disable Chip Erase Invalid Invalid Valid (Note1)

Disable Block Erase Valid Invalid Valid
Disable Program Valid Invalid Invalid

Disable Boot block Invalid Valid (Note2) Valid (Note2)

1. Since the [Erase] command is invalid, the data that differs from the data

Notes

already written in the flash memory cannot be written.

2. Valid only for the area other than the area specified as the boot area

[Disable Chip Erase check box]

If this check box is checked, the [Erase] command becomes invalid in the entire flash memory area of the

target device.

At this time, the warning message shown below is displayed.

Cancel |

! E ‘When 'Chip Erase' is disabled, chip cannot be erased and programmed any more!
-

o]

Figure 9-15. Device Setup Window - Disable Chip Erase
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Caution Be aware that if the security flag is set in the target device, neither erasing nor writing to
the device can be enabled afterward!!!

[Disable Block Erase check box]

If this check box is checked, the [Erase] command becomes invalid in all the blocks of the flash memory
selected under Operation Mode in the Standard Setup menu. This setting is cleared by the [Erase] command
when Chip was selected under Operation Mode.

[Disable Program check box]

If this check box is checked, the [Program] command becomes invalid, as does the [Erase] command in all
the blocks of the flash memory selected under Operation Mode in the Standard Setup menu.

The [Erase] command for the entire flash memory area is valid. This setting is cleared by the [Erase]
command when Chip was selected under the Operation Mode.

[Disable Boot block cluster reprogramming check box]

If this check box is checked, the boot area is set with the boot block set in the Boot block Cluster setting as
the last block. At this time, the warning message shown below is displayed.

! 'j when 'Boot block cluster reprogramming’ is disabled, boot block cannaot be erased and programmed any more!
L

ok | Cancel |

Figure 9-16. Device Setup Window — Disable Boot Cluster Reprogramming warning

Caution Be aware that if the security flag is set in the target device, the boot area cannot be
rewritten to the device afterward!!!

9.3.4 [View] menu

Clicking the [View] menu displays the pull-down menu shown below.

WriteEZ4

File Device WIEEN Help

LA MR e . I\

This menu contains commands for setting whether to display the toolbar and status bar.

Figure 9-17. [View] Menu

9.3.4.1 [Toolbar] command
Checking the [Toolbar] command displays the toolbar. Unchecking the command hides the toolbar.

9.3.4.2 [Status Bar] command
Checking the [Status Bar] command displays the status bar. Unchecking the command hides the status bar.
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9.3.5 [Help] menu

Clicking the [Help] menu displays the following pull-down menu:

FE WriteEZ4
File Device Yiew NgEs

Abouk \WrikeEZ4, .

R\

Figure 9-18. [Help] Menu

9.3.5.1 [About WriteEZ4] command
The [About WriteEZ4] command opens the program entry window as shown below and indicates the version.

Clicking OK terminates the display.

About WriteE74 X]
—z1
= NIEC
W1.02

Copyright [C] MEC Electronics Carp. 2008

Figure 9-19. About WriteEZ4 Window
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9.4 Programmer Parameter Window

This window displays the settings of the programming parameters.

Device
Mame :

Firmn % erzion
ExtCode :
Wendar

Parameter file
Mame :
Format
Wersion
Processar Yer.

Load file
MHame
Date
Chlsum :
Area:

Connechion to device

Part

Speed

Fiange

Freq.: Intermal-05C
b ultiply - 1.00

I
Figure 9-20. Programmer Parameter Window

[Device]

Updated after communication with the target device to display information about the target device.
[Parameter file]

Updated after [Setup] command execution to display information about a read parameter file.
[Load file]

Updated after [Load] command execution to select information about a selected program file.
[Connection to device]

Updated after [Setup] command execution to display information about the connection with the target device.
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CHAPTER 10 HOW TO USE WRITEEZ4 FLASH PROGRAMMING SOFTWARE

This chapter explains the basic operation of the WriteEZ4 GUI for programming the 78K0R-Link it! board. It
covers how to start the system, execute the EPV command, and program the target device. Furthermore, the
FLASH programming of the 78KOR/KE3-L via WriteEZ4 is shown in the following pages.

The conditions of the series of operations described in this chapter are as follows:

Hardware configuration of 78KOR-Link it!:

Base board: 78KOR-Link it!

Target device: 78KOR/KE3-L ( x PD78F1009)

Clock: Internal Oscillator

Voltage level: 5V

Software configuration of WriteEZ4:

Parameter file: 78F1009.PRM

Clock setting: Internal Oscillator

Port: COM®6 (115200 bps)

Operation mode: Chip

Write HEX: Linkit_Demo.hex

Option setting: Blank check before Erase

10.1 Installing the WriteEZ4 GUI software

Install the WriteEZ4 GUI software on the host machine you are using, by referring to section 8.4 WriteEZ4
installation (if the software has not been installed yet).

10.2 Installing the driver

Install the USB driver on the host machine you are using, by referring to section 8.7 USB Driver Installation
(if the driver has not been installed yet).

10.3 Installing the parameter file

The parameter file (*.prm) for the yPD78F1009 is located on the CD-ROM, in the same folder as the
WriteEZ4 setup file.

Nevertheless, newest version of parameter file for the x PD78F1009 device can by download from the NEC
Electronics Web site.

Download the parameter file for the PG-FP4 from the following NEC Electronics Web site:

http://www.eu.necel.com/updates

Copy the parameter file downloaded from the NEC Electronics Web site into sub-directory <WriteEZ4.EXE-
install-path>\PRM created during GUI software setup (refer to section 8.4 WriteEZ4 installation).
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10.4 Connecting and starting

Set the 78KOR-Link it! board to the WriteEZ4 FLASH programming mode by switching SW5, SW7 and
jumpers JP1 to JP4 to the following setting:

VoD

— D1

I'|l a0

VDOT
+SY B B

~ 0 H|® pyop

USBVDD

-------
........

USB Cable SWT7 SWS

Host Machine
Figure 10-1. WriteEZ4 FLASH programming mode connection

Table 10-1. WriteEZ4 FLASH programming mode

WriteEZ4

<Plug and Play> connect the 78KOR-Link it! board with the host machine via the USB cable.
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10.5 Start the WriteEZ4 GUI.

WriteEZ4

File Device View Help

J

Device
MHame :

Firmn Werzion :
ExtCods
Yendor :
Parameter file
MHarme :
Farrmat :
Yergion :
Proceszor Yer.

Load file

Mame
Drate
Chiksurm
Area

Connection to device
Part
Speed
Fange
Freq.:  Intemnal0SC
Multiply - 1.00

UM

Figure 10-2. GUI Software Startup Screen

10.6 Setting the programming environment

Select [Device] — [Setup] from the menu bar.

The Standard dialog box for device setup is activated.

X)

I Device Setup

Standard l Advance ]

Parameter file PRM File Read

Host connection Supply oscillator

Port - Frequency
Speed Fuiltiply rate

Operation Mode

S Start
o End

e r

[~ Target Reset Message

oK Cahcel

Figure 10-3. <Standard Device Setup> Dialog Box
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Click PRM File Read to open the parameter file selection window.

Select the parameter file “78F1009.prm” then click Open.

Open @
Laook in: ||.f} FRM ﬂ £ B~

7EF1009. prm

File name:
Files of type: | PRM Files(* PRM) | Cancel

Figure 10-4. Parameter File Selection

From the Port list box, select the communication port that matches the host machine being used. Select the
communication speed of the Host connection.

I Device Setup El

Standard l Advance ]

Parameter file | 78F1009.prm FRM File Read

Hazt connection Supply ozcillatar
Fart  [roMe - Frequency
Speed kA Liltiply rate

Operation Mode

iy Ehlp Start
™ Block End

g I

[~ Target Reset Mezzage

(1] Cancel

Figure 10-5. Port Selection

Remark Selectable ports can be checked using Device Manager. For details, refer to 8.8
Confirmation of USB Driver Installation.
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Click the OK button. The GUI software sets the parameters.
When the settings have been completed, the following screen is displayed:

WriteEZ4

Fle Device WYiew Help

P& dES EE

b FlashOpenning.... Device
Flash Open OK. Mame :

> COMMAND: Device Setup

PR File Read OK. Firrn Yersion :

ExtCode :
\ Vendor
Paramneter file

"PRM File Read OK." is displayed. \ Hame: 800

Farmat :
Wersion : W1.00
Processor Ver, 0200

Load file

Mame
Date :
Chisurn :

‘ The display is updated. | Arga:

Connection to device

Port:  COME
Speed  115200bps
Range Chip

Freq.: Intemnal-05C
Fultiply - 1.00

Ready WG|
Figure 10-6. Completion of Parameter Setting

10.7 Selecting a user program

Select [File] — [Load].

Select a program file to be written to the target device, then click Open

File Device Yiew Help

P& ]

K7

m» FlashOpenning.... Device
Flash Open OK Mame :
»>COMMAND: Device Setup
PRM File Fead OK. Firm Wersion :
»>COMMAND: LoadFile Open ExtCade :
Success read HEX file. ‘endar -
Parameter file:
Mame : F8F1009
" . [ R Format : 0418
‘ PRM File Read OK." is displayed. ‘ \ersion ; Y1.00

Processor Ver. 0200

Load file
Marme  LINKIT_DEMO.HE>

Date: 2009/03/27 12:34:35
Chiksurm : 86F9h
Arga:  000000h-001157h

Connection to device

The display is updated. ‘ Fot:  COME
Speed  115200bpz

Range Chip

Freq.: Intemal-05SC

Fuiltiply - 1.00

Ready MM

Figure 10-7. After Downloading
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10.8 Autoprocedure (EPV)] command execution

Select [Device] — [Autoprocedure (EPV)] from the menu bar.

When the [Autoprocedure (EPV)] command is executed, Blank Check — Erase — Program and FLASH
Internal Verify are executed sequentially for the x PD78F1009 device.

WriteFZ4

File Device Wiew Help

P K

COMMAND: AutoProcedure(Epv) Device
Flash Blank Checking. . Mame : D7eF1009

not blank, then erase.

Flazh Erazing Firrn Yerzsion : 1.00

ExtCode:  EFMDCFDh
azh Frogramming

alt... Wendor : 10h

Flazh Programming <

Flash Prograrrning <20 Parameter file

Flazh Programming <3I:I?é>:.: Eamet:. EEE;DDH

Flazh Programming <40%: .. uurma g 1,00

Flash Programming <505 .. F'?Drzlggs;:ur e DEIjD

Flazh Programming B0 .. m TR . :

Flazh Programming <70%: .. ..finish" is dlﬁplﬂ'}”'&d. | Load file

Flazh F'ru:ugramming <8

Mame LIMKIT_DERMO.HE=
Date:  2009/03/27 12:34:35
Chik.zun - 86F 3k

Area:  000000R-001187hH

Connection to device

Fort : COME
Speed  115200bps
Range Chip

Freg. : Intemal-05C
bulbiply : 1.00

MM

Figure 10-8. After EPV Execution

After flash programming is complete, unplug the USB cable and set SW5, SW7 and the jumpers to their
factory settings.

However, if the board must be powered from the USB cable, switch bit 1 of SW5 to 1 to set the board in
standalone mode, and press the reset button SW1 to run the application programmed in the microcontroller.

10.9 Terminating the GUI

Select [File] — [Quit] to terminate the GUI software. All settings executed so far are saved in the
WriteEZ4.INI file, so that those settings can be reused when the GUI software is restarted.

10.10 Restarting the GUI

When the system is restarted, the same screen as shown in Figure 10-7. After Downloading, appears.
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10.11 Erasing the flash memory (using the WriteEZ4)

If a preprogrammed software has been written to the flash it is mandatory to erase the flash of the device
before it is possible to use the IAR Embedded Workbench with the 78KOR-Link It! board. To erase the flash
please perform following steps.

Make sure that the 78KOR-Link It! board is in the Debugging/Writing mode: (section 10.4.Connecting and
starting.)

If not already connected, connect the 78KOR—Link It! board via USB1 connector to the target device.
Run the WriteEZ4 flash programming software.
Select [Device] — [Erase] from the menu bar, or Click the erase button

After finishing the flash erase following message shall apply

WriteFZ4

File Device Miew Help

f

»>COMMAND: Eraze Device
Flazh Blank Checking... Mame : DFaF1003
Flazh Erasing...
chip eraze finizh, Firrn Yerzion : 1.00
ExtCode EF0A0CFDh
Vendor 10h
Parameter file
Mame : FaF1003
Farmat : 0419
Wersion W1.00

Processor Yer, 0200

Load file
Hame  LIMKIT_DEMO.HE=
Date:  2009/03/27 12:34:35
Chizum : 86F3h
Area:  000000R-001181hk

Connection ko device

Port:  COME
Speed  115200bpz
Fange Chip

Freq.: Intemal-05C
rultiply - 1.00

Ready LR
Figure 10-9. WriteEZ4 flash erase successful
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CHAPTER 11 1AR EMBEDDED WORKBENCH 78KOR—-LINK IT! SAMPLE PROJECT

The IAR Embedded Workbench IDE is a very powerful Integrated Development Environment that allows you
to develop and manage a complete embedded application project.

The now described project can be found on the 78K0R-Link It/ CD-ROM in the “\samplePrograms” folder.

To run/debug the project with the IAR C-SPY debugger it is necessary to follow the steps described below in
this chapter.

For further information about the IAR Embedded Workbench ant the included functionalities please refer to
the regarding User's manuals available on the 78KOR— Link It! CD-ROM in the “\lIAR Systems\doc”
folder.

The 78KOR-Link It! is shipped with the demo software programmed to the

Notes 78KOR/KE3-L’s internal memory. Make sure that the Flash memory is erased properly
before the first project download to the target device. Refer to section.10.11. Erasing
the flash memory (using the WriteEZ4).

11.1 Hardware setup
To run the program it is necessary to set up the 78KOR—-Link If! board in the following way:

The communication between the starter kit and the IAR C-SPY debugger running on the host computer is
done via the standard UART / USB connection.

To operate the 78KOR-Link it/ board within the TK-78KOR On-Board debug mode, configure switches SW5 to
SW?7 and Jumpers JP1 to JP4 as instructed in the following figure and Tables:

USB Cable

AC Adapton

TMGUSB & =
10-Link Master' f.f._

" =

Host Machine E

0CD via M
On-board Debug function J SW7 SW5H

Figure 11-1. 10-Link and On-Chip Debugging via USB

Figure 11-1 shows the jumper setting when the board is used for an 10-Link
application. If you are not using the board for an 10-Link application and USB port
power supply is sufficient for your application needs, please use the jumper setting
from Figure 10-1 and refer to section 5.2. (OCD via TK-78KOR On-Board debug
function) for SW5, SW7 settings

Notes
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Table 11-1. SW5 and SW7 setting for On-Chip Debugging via USB

|
TK-78 On-Board debug mm

Table 11-2. SW6 setting for 10-Link Communication

Transceiver
connected

11.2 Sample Programs

Each of the sample programs is located in a single directory, which will be called main-directory of the
sample. This main directory of each sample contains the complete project inclusive all output files of the
development tool. The workspace file “78KOR_LINKIT_SAMPLES.eww” is located on top of the sample
program directories. All sample programs use the same directory structure:

Table 11-3. Example directory structure

3 Link_It_Temp_Demo 78KOR-Link It! project and output files
= Application Application source files
LJINC C header files
2 sRc C source files
ZiBsp Board support package (ADC, 12C, Keys)
LJINC C header files
) SRC C source files
= Debug debug output files for IAR C-SPY debugger
) Release release output files, i.e. Intel HEX file
2 settings configuration files, IAR Embedded Workbench
=) Stack IO-Link device stack and header files
Link_It!_Temp_demo.dep dependency information file, IAR Embedded Workbench
Link_It!_Temp_demo.ewd project setting file, IAR C-SPY debugger
Link_It!_Temp_demo.ewp project file, IAR Embedded Workbench
|aLink_It!_C)uickstart 78KOR-Link It! project and output files
78KOR_LINKIT _SAMPLES.eww | Workspace file, IAR Embedded Workbench 78K0/78K0S/78K0R

The main directory contains only the project files for the IAR Systems Embedded Workbench
78K0/78K0S/78KO0R.
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All source files are located in the directories /SRC. The /ZINC directory contains the header files.

Each sample project uses two targets:
One target is the “Debug” (directory /Debug), which holds all information for debugging purpose.
The other target is the “Release” target (directory /Release), which contains the programmabile file,
i.e. the Intel HEX file, for programming the 78 KOR/KE3-L internal FLASH memory via PG-FP4, PG-
FP5, MINICUBE2, or TK-78KO0R.

All output files of the development tools for the corresponding target are generated in the directories /Debug
and /Release.

11.3 Loading the Link It! sample project

Start the Embedded Workbench from Windows “Start” menu > “Programs” > folder “IAR Systems” > “IAR
Embedded Workbench Kickstart for 78K”. The following screen appears:

" 1AR Embedded Workbench IDE

File  Edit Wiew Praoject

dow  Help

D@ S| a0 o A4S e pdh (RN S|D

i &

Embedded Workbench Startup

Create new project in current warkspace:

Add existing project to current workspace

Open existing work space

Example applications

Recent workspaces;

[~ Do not shaw this window at startup

Cancel

Ready [ \ [ hm[ 2=
Figure 11-2. IAR Embedded Workbench Startup window

In this window you are able to choose the Open existing workspace button.
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Now select the option “Open exiting workspace” from the “File” menu and locate the sample project. Open
the 78KOR_LINKIT_SAMPLES.eww workspace file. This is the workspace file that contains general
information about the demonstration projects and settings.

After the demo workspace has been opened the projects contained in the workspace are displayed. Click on
the little “+” sign next to the “Link_It!_Temp_Demo” project to show files part of the project.

The IDE should look similar too the figure below.

# 1AR Embedded Workbench IDE

File Edit “iew Project Tools Window Help
e EHE S | =l B =Ee e B RS D
i Y ~
|Debug = [
-
files A :: Functi Tmpl tati
© ction Ieplementation
Bl (@ Link_l_Temp_demo - Debug v iy
-1 01 Application
| FmEONe void wain(veid)
| La@skhe |
‘ DlSF"ay-C 03MC = 0x01; /% Operation speed mode control register frequency higher than 10MHz #7
‘ 03T3 = 0x07; /% Set osc. stabilization time selection to Z41§/fx #/
‘ Temperature.c CMC = 0Ox51; /% Clock operation mode register Xi osc. mode, XT1 osc. mode, T > 10MHZ #,
[:IBSP CEC = 0x03; #% System clock control register folk = Fik */
@ 0 Stack C5C = 0x00; /% enable X1 , XT! operation #/
DOutput while (05TC < OxFF) /% Wait wntil fX1 clock stabilization time has been elapsed®s
{
__no_operation():
}
CEC = 0xl13: /% System clock control register Folk = fmx = ZOMHZ =/
C3C = Ox0l1: S stop internal high speed oscillator */
TEMP_Initi):
ADC_Tnit{):
120_Tnit():
Display Init():
Display SetTemperature():
STACK Init(Params):
EEYS _Initi):
N N il
Dverwaw] Link_Itl_Quickstart  Link_Il_Temp_dema |'F[]| |‘ | o : ‘ y
* Messages File Line
Build | Find in Files £
Ready Etrors 0, Warnings 0 Ln 20, Cal 26 UM o

Figure 11-3. IAR Embedded Workbench Main IDE window

To verify that the right debugging device is chosen please open the project options window by clicking
Project —Options and then open the tab Debugger.

Caution Although the On-board debug interface is used, the MINICUBE C-Spy driver must be
selected instead of the standard driver TK-78K used for other starter kits. If the debug
session via MINICUBE2 and the OCD1 connectors shall be started, also the MINICUBE C-
Spy driver must be selected.

The corresponding COM port where the 78KOR-Link it! board is connected to the host PC will be detected
automatically by the IAR C-SPY debugger.
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Options for node “Linklt!™

Categony: Factory Settings

General Options
C/C++ Compiler

Assembler

Custom Build Setup l Extra Options ] Pluging l

Build Actions )

Linker Diriver

|MINIELIBE QB-?SKDMINI,QB-?BKDSxxxMINI,E!E-MINI2j

IE-7a ¥ Rurto
IECUBE :
MIMICUBE Imai
Simulator Setup macros
Tk-78

[ Usze macro file

| o]

Device dezcrptions
I~ Override default

|
ak. | Cancel |

Figure 11-4. IAR Embedded Workbench Debugger Options

The next step is to check that the correct linker settings are set. This can be done in the “Linker” category as
shown below. Select the “Config” tab and check that the linker command file “Ink78f1009_64.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 “Linklt!*

Categony: Factary Settings

General Options
CIC++ Compiler
Assembler
Custarm Euild Dutput] Eutra Dutput] ﬂdefine] Diagnnstics] Lizt Canfig lF'rcu:e AL
Build Actions
Linker Linker command file
D;Ebﬁgger v Override default
IECLIEE |$TEID LEIT_DIR$ACOMFIGNRE TS 00964, xcl J
MINICLIBE
Sirmulator
TK-78 ™ Override default program entry
o |
~
Search paths: [one per ling)
$TOOLKIT_DIR$SLIBY
Fiaw binary image
File: Swmbal:  Segment:  Align:

1] | Cancel |

Figure 11-5. Embedded Workbench Linker Configuration
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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 78KOR-Link It! board and debugged.

To start the IAR C-SPY debugger select the option “Debug” from the “Project” menu or press the
@ “Debugger” button.

When first starting the debugger connection, after building the project, it is necessary to set up the right
connection settings. Please take care that the following settings are chosen:

ID code = FFFFFFFFFFFFFFFFFFFF
Main clock = External 18.432 MHz
Sub clock = External 32.768 KHz

Target connect = TOOLO+TOOLA1

MINICUBEZ2 Har dware Setup for 7BKOR (7BF100964)

!

D code Time unit oK
\FFFFFFFFFFFFFFFFFFFF
|”3'3'3 :" Cancel
[ Erase flazh befare nest 1D check
b ain clock Sub clock,
- - D efault
{* Extemnal * External =
{ {
18.432 | MHz 32763 | kHz I
Flash programming T arget power off Target connect
* Permit " Permit
" Mot Permit ¢ Mot Permit
Fin mask Fenpheral break.
[ [ TARGET RESET ™ & [timer] ~
[ [ INTERMAL RESET [ B [zenal etc.) lﬁ
b emory map
Start address: Length: Type:
360 = (Intemnal ROM =] add |
(00000 - 0«0FFFF Intermal ROM B4 Kbptes
0=FF300 - O<FFEFF Internal Rakd 3072 butes
Remove |
Remove Al |

Figure 11-6. IAR Embedded Workbench MINICUBE?2 settings
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Now the debugger is started and the demo project is downloaded to the 78KOR-Link It! board. The progress
of downloading is indicated by blue dots in the MINICUBE Emulator window. Please note that downloading
of larger executables may take some time.

# IAR Embedded Workbench IDE
File Edt View Project Debug Emulator Tools Window Help

D& e T2
x ﬁ | -x
WElEs
Debug =]
Files B o ot ion Tanlemantat
- ction Implememtation
B (PLink__Temp_demao - Debug v » -
|2 Ca Application
| Fmaine void nain(void)
| tahskc ¢
| 0SMC = 0x01: #+ Operation speed mode comtrol register frequency higher than 10MHz </
| 055 = 0x07; #+ Set osc. stabilization time selection to 2°13/7x %/
| [ Temperature.c CNC = o:51; ## Clock operation mode register X1 osc. mode, XTi osc. mode, fx > 10MHz %,
|-m aBsP CEC = 0z08: s+ System clock control register folk = Fik *7
|1 (3 Stack C5C = 0x00; /% enable X1 , XTL operation #/
L@ (3 Output while (0STC < 0xFF) /% Weit until £XI clock stabilizatiom time has beem elapseds/
{
__no_cperation();
3
CEC = 0xlB: s+ System clock control register folk = fux = ZOMHz */
CSC = 0x0L: s stop inmternal high speed oscillator */
AD) wiiting flash
12
oi| NNNENNNNEENENNNNNNNNRNNEEN
D1
STACK_InitiParaus);
KETS Init():
Overview | Lik_I1_Quickstat Lirk_I_Temp_demo [fol [« - | ;H

x

Messages File Line
Building configuration: Link_ll_Temp_demn - Debug
Updating build tree

Configuration is up-to-date

B Build [Find n Fies x

Ready Errors 0, Warrings 0 UM

Figure 11-7. IAR project download

It

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.

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

A AR Embadded Warkbanch IDE
Fla Edl Yiew Project Debuy Emulstor Took Windoee Help

DELD 2 [ =3 o EFAR T e e e L m
S 82asEs8®
[Worbanate = LE [ - u XTI =
Detuy =l =l Gomn | =]
- > s [ T bit oo - B
Files 1] -
N ot Pmction Taplesentation 0040F J6B40L
OfLink M Te.. « o o412 7182
A ) Appheahon
e 00414 EDODO3
@ LIBSF vodd main(vndd)
@ Stock ] nn417 £143
L@ 3 output o DEME = il /% Operation speed made contral register frequency higher than oo41% ool
USTS & s /% Set ose. stabilizetion time selection to D IS/Ix #/ o04lD  E3
CHC = Ox51: /4 Clock cperation sode register X1 osc, sode, XTI csc. acde, [
CRE = oudaz £ Syates clock contral register folk = Fihh %7 nn4lc &3
C5C = Owl0; /* snable X1 . JI1 operation o7 oo4Ln £z

while (03TC < OxFF) /* Wit wnbil £57 clock stabilization tise hes been slageeds/ pualE L7

1{
Jp— *one e

! 00423 CEAJDT

CRC = il /% Systes clock control regiater folk = fax = G0 +
€30 = 0x0l: £ stop nternal high speed vecillator o/ BG436 . CEADSL
TERE_tnieil; 00§79 CEALDR
AOC_Tnitih:
nit () DU4ZC  CEALOD
T20_Tnir(): 0043F  EF01
Dasplay_Initi];
Display_SetTesperature(): [T T
STACK_Init(Params); 33:3.‘2 25:5
FEYS_Tniti]: o 00436 DR
Overviou] Ui 8 Gkt a [ o] { 5if [4] o I »
= Log =
Tuir Jun OF 17 88 449 20048 Downlosd completi

Tua Jun 02 17:58:44 2009 Loaded debuges: C\Pragram Files\NEC Electronics Tooks\7OKIR-Link It SarmpleFrogrameiLink_H_Temp_demo\C'ebug\Cxey
Lirnk_H_Temp_demo.d26
Tue Jun 07 17 58 45 2009 Targuel resel
Tua Jun 02 17-50:45 2009: 7AK0R MINICUBE Executar £1.00a
QCD Contral Code 2,00 (B)
| Denace chipname: uFD FEFT009_64(1100964), le version: v1.11
| Boardinto DOD0E004, product el 4100 warson A, hreware wirsson: 0406

Figure 11-8. IAR C-SPY debugger
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CHAPTER 12 10-LINK TEMPERATURE SENSOR SAMPLE

The demo application shows the 10-link communication protocol as well as different features present on the
board such as the display (Teach-In), the Sensor (Temperature), the TMG Stack, the EImos physical layer,
analog digital conversion and more.

The 78KOR—-Link It/ board is shipped with the demo preprogrammed to the microcontroller. When the board
is connected to an 10O-Link Master and communication is established, the temperature is measured and
transmitted through 10-Link.

For the purpose of this demo the TMG USB IO-Link Master has been used. The screenshots in the following
section are those of the TMG device tool software, operating with the TMG master device.

If you have the TMG Master device, a XML device description file for the 78kOR-Link-It! board demo can be
found on the 78K0OR-Link It/ CD-ROM in the “\Link-it XML Device Description File” folder. For
more details on installing the XML Device Description file, please refer to section 8.6 XML Device
Description file installation .

Once the Device tools software has been updated, the 78K0R-Link it! board can be controlled from the
software GUI. For further details please refer to section 12.2 Using 78K0R-Link It! Board demo with TMG
10-Link Device Tool.

Connect the 10-Link Master to the host computer. The 78KOR-Link-It! board should be now connected to the
Master via the M12 cable see Figure 2-1. 10-Link system configuration

Remark If you do not have the TMG USB IO-Link master, and your equipment does not support the
XML description file, please refer to the “QuickStart Guide 10-Link Device Stack library”
available on the CD-ROM for a list of indexes referring to the application’s process-data
and parameters accessible trough |O-Link.

Caution jumpers and switches on the 78K0R-Link-It! board must be set to their factory settings as
described in section 7.1. 78KOR—-Link It! Factory jumpers and switches Settings

12.1  Demo Features

Once 10-Link communication is established with the Master, the board displays the current room
temperature in 0,5 °C variation steps as per Figure 12-1.

LED4

| '
LEDS ' ' '
. - . .

Figure 12-1. 78KOR-Link It! Demo display

The current measured temperature value is displayed with 2 digits (DIGO and DIG1).
The decimal point behind the last digit is the 0.5°C indicator (for 28.5 °C it would be lit).

The user can set two (Upper/Lower) thresholds, set by default to 32°C, 29°C respectively, when the board is
connected.
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LED1 to LED3 are alarm LEDs representing thresholds set by the user.

LED1 lights up when the measured temperature is above the Upper Threshold
LED2 lights up when the measured temperature is between the two Thresholds
LEDS3 lights up when the measured temperature is below the Lower Threshold

12.1.1 Min/Max Temperature display

The minimum/maximum temperatures measured since the sensor has been connected to the 10-Link master
can be readout on the display at any time when pressing SW2 (lo: xx) for the Min Temperature, and SW3 (hi:
xx) for the Max Temperature. XX represent the temperature in degree Celsius.

' LED5 '

- . 4 .
Figure 12-2. Minimum Temperature Readout Figure 12-3. Maximum Temperature Readout

12.1.2 Temperature thresholds setting

The user has the ability to set two thresholds (a Lower and an Upper threshold).

Figure 12-4. Default Lower Threshold Figure 12-5. Default Upper Threshold

1. To enter the settings menu, press the Center button on SW4. The display thereafter shows the
current value of the lower threshold (for example LO: 29 default).
Pushing the SW4 button to the right increments the lower threshold in 0,5 °C steps
Pushing the SW4 button to left decrements the lower threshold in 0,5 °C steps
Pushing the SW4 button up, increments the upper threshold it in 0,5 °C steps
Pushing the SW4 button down decrements the upper threshold in 0,5 °C steps
The upper threshold can never be lower or equal to the lower threshold and vice-

versa.

The actual set threshold temperature as well as the min/max value, are displayed
with 2 digits only. The point behind the last digit is the 0.5 indicator (therefore for
32.5 °C it would be lit).

2. To confirm the settings, press the center button on SW4 again. The display thereafter, reverts to the
current measured temperature display.

All of the temperature values, thresholds values and settings can also be changed or read using the TMG
USB IO-LINK Master device tool.
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12.2 Using 78KO0R-Link It! Board demo with TMG IO-Link Device Tool.

The 10-Link device tool can be used for the configuration of IO-Link masters, setting and steering parameters
as well as the diagnosis of 10-Link devices.

I0-Link master initiates the communication, and channels information from the board to the host machine.
The operator is able to see the information on the host machine via the installed IO-Link Device Tool.

12.2.1 Getting started with the TMG master:

1. Launch the IO-Link device Tool.

2. Once the tool is up and running, two panes can be seen in the GUI (Topology on the left, and

Catalog on the right),see Figure 12-6

"% 10-Link Device Tool

File  Projeck  Options View  Help

i3 |8  offire B 27 + 47 & | speomet’ " RlicD '
Topology & A b = Catalog
exit online connection : B Y FCiniedoce:
Device catalog 2 € Vendor
Online status + T DP-Devices
= €3 10-Link Devices

| = 2 Vendor

setup online connection % €D BALLUFF

+ 2 Leuze
+ ) SEMSOPART

+ 02 SICK &G
Topology + €2 TMG TE GmbH

Common field

Figure 12-6. 10-Link Device Tool GUI
The topology pane shows the topology from the PC interfaces to the 10-Link Devices
The Catalog pane shows all the Devices installed with the tool.
On the symbol bar, two icons (setup/exit online connection) allow to set the I0-Link line status.
When the line is Online, the “Online status” symbol will blink green with the symbol “online”

The common field is currently blank but it will display the description of the devices present in the Topology
view
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12.2.2 Updating the 10-Link Device catalog

Before the 78KOR-Link It! can be displayed in the device tool, the 10-Link devices catalog must be updated

1. Inthe Catalog pane, right click on “IO-Link Devices” and select [Actuate catalog]

" 10-Link Device Tool

File  Project  Options View Help

il F 3 offine B 27 4 47 4 | speciist = [ @ |

Topalogy Catalog

=13 PCnterfaces
15 Vendor

& 3 DP-Devices

&

@
=]

| Actuate catalog

153 BALLUFF
03 Leuze

& (2 SENSOPART
G2 SICKAG
-2 TMG TE GrabH

Figure 12-7. Catalog update

2. Press [Yes] in the small window with the message [Do you want to insert the 78 KOR-Link It!
Temperature sensor of NEC Electronics (Europe) into the catalog]

File  Project  Options  Yiew  Help

@3B ofie BT+ 40 s |[meas 5@

Topology Catalog

-0 PClntertaces

-0 DP-Devices

= @@ 10-Link-Devices

=@ vendor

=D BALLUFF
E‘-@ Leuze
-2 SENSOPART
-3 SICKAG
-3 TMG TE GmbH

I0-Link Device Tool 3]

Do you want to insert 7EKOR-Link Ik! Temperature Sensor of MEC Electronics (Europe) inta the catalag?
Mo skips the shown device - Cancel skops updating catalog

ves [ Mo ][ Cancel |

Figure 12-8. Catalog update confirmation
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12.2.3 Catalog update confirmation

A successful update will show the NEC Electronics (Europe) vendor and the 78KOR-Link It/ Temperature
sensor, in the I0-Link Devices section of the catalog.

" 10-Link Device Tool
File Project Options View Help

P9 | ofiee B IF o+ 47 4 [ et x| @

Topology

| TMG IO-Link Master [_

: O e b Tavemtae e
7T8KOR-Link It! & €3 SENSOPART
& €2 SICK AG

% G2 TMG TE GrbH

The TMG USB IO-Link master can also be seen under PC Interfaces section of the catalog.
Figure 12-9. 78KOR-Link It! | Device catalog
12.2.4 10-Link communication set-up

1. From the Catalog pane, drag and drop the TMG USB |O-Link Master into the Topology pane.

2. Left click on TMG USB IO-Link Master DE in the Topology pane, and the 10-Link Master’s details
can be seen in the Common pane (centre section of the window).

"/ 10-Link Device Tool

Fie  Project  Options  WYiew  Help

< >

Conmected Device

Device name

Vendor name:

Vendor [0

PE RS ofiie B (27 4+ 47 4 | specialiss = | (D) |
Topology common | Catalog
1 TME USE I0-Link Master DE =G PCinterfaces
Wend
@ Baluff
3 Leuze
=D TMG
Device TG UISB 10-Link haster DE | Vendor | TMG TE GmbH 1 TMG USE 10-Link Master
Version 107 % DPDevices
03 I0-Link-Devices
Interta TMG UISB 10-Link Master DE «|J @ Vendar

D!
04
D
T BALLUFF
@ Leuze
= @3 NEC Electronics (Ewope)
@ TKOR-Link It Temperature Sensor
3 SENSOPART
@ SIOK AR
@) TMG TE GmbH

Figure 12-10. TMG USB IO-Link Master
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3. Left click on the "Setup online connection" icon in the Device Tool GUI, will show the "Check Config"
button under "Connected Device" in the Common section.

" 10-Link Device Tool

Fle Project Options View Help
il 22 Onine i%"fiﬂq- | Specisist 1z | D |

Topology Catdlog E
| = €D PCirfesfaces 1

Q@ 10-Link = || oem

e Moot e o

PN THG USB 10-Link Mast

MG
Device TMG USE 10-Link Master DE | Vendor [TMG TE GmbH 1 TMBG USB 10-Link Master
Wersion 107 -5 DP Devices
L « = €D 10-Link-Devices
nterface | TMG USE I0-Link Master DE. ~J = D Vendar
® € BALLUFF

Connected Device ® 63 Leuze

Device name = 3 NEC Electionics [Ewcpe]
< @ 7EKOR Link It Temperature Sensor
Dereel % € SENSOPART
Vendot name | & @ SICKAG
Vendot |0 & G2 TMG TE GmbH

Check Config

Figure 12-11. Online status, Check Config

4. Click on the "Check Config" button.
The LEDs on the Master will blink as the master tries to connect to the 78KOR-Link It! board

If the 78KOR—Link It! board is working and the master can connect to it, a small window will
show with information on the board and a “Take over type of device into engineering” button.
See Figure 12-12. Check Config successful

If the master cannot connect to the 78KOR-Link It/ board a window with an error message
“can’t read configuration” will appear. See Figure 12-13. Check Config failure.

40 ink Device Tool [- [0 8~ ioinkbeice Teo!
Fle Poject Options View Hep Fle Froject Optors Vew Help
id[7 2 o B+ | pecist 1| @ | d Hb e BB+ speclst 9| @
T  conen | Caaoy conmen Ty
e = @ Plintefaces il PCInter
1 TMG USB I0-Link Master DE “"IMT:'J"»:" = € Verdn 1 TME USB 10-Link Master DE mnhn\und E ?@\:::;‘5
QI0-Lnk JF*= [ < Qe QI0-Link }‘ g || g
= — e® Fe = H—— 80 Lear
=} =@ MG
Deves [TMG USB 0Lk Maser OE) Vendss [T TE G 5 THG USBI0Lik Mastr Devie  [THGUSE 0Lk osrDE] Vendr (TG TE G b 4 1 TMBUSB 0k Moster
Vi [107 - & @ DPDevicss Veson 107 ® © DPDeves
e TMGUSB DLk MeteDE )] @%L\T:ﬁ:f o Welce | NGUSBIOUA Mo DE 9] ) = @%{m:‘m i
€ BALLUFF & G BALLUFF
Connected Device & Lo Connected Device &0 Lowze
Decerane | ] = © NEC Elechorics Euope) Devio name % NEC Eleciorics [Fuope)
Devica D T TBKORLink I Termperatuie Sensor Device I r QY 7BKOR Link It Temperate Sensor
L 2 % G SENSOPART —— @ 4 SENSOPART
Vendornane | ] & ©SIKAR Vendor name SICKAG
VendueID ] i © THG TE Grb VendaID © ) TG TE GintH
Compare online with engineering 10 Link Device Tool  [X]
Engineging
0 TRk ! Terpertur Sersr 6 Cantread conffpration
Take over type of device into engineering
[ ome [N Taeoveiypeo deiceino engresing |
| ‘ Can't read configuration ‘
< 3. ‘ ‘ L
Figure 12-12. Check Config successful Figure 12-13. Check Config failure
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Caution

properly connected to the 10-Link master.

5. Click on the “Take over type of device into engineering” button

The 78KOR-Link It! board will now appear under the TMG USB 10-Link Master DE in the topology
pane, and details on the board can be read in the Common pane

" 10-Link Device Tool

File  Project  Options  ¥iew  Help

i % onine 2 (EF + 7 & || Specialist

e

EBX

= — TMG USE 10-Lirk Master DE

Wersion

Topolagy common

Interface

Connected Device
Device name [ 78KOR-Link Il Temperature S¢
Device ID

Vendor name

Wendor ID

@ (0] 7BKOR-Link 14 Tsmnpsrsturs Serwsor e IO_L|n k ?,&é E.;] Jnece

| TMG USB 10-Lirk Master DE

|NEL Electronics [Europe)

ey Wanoperent Srppe

THG USB I0-Link Master DE | Yendor THG TE GmbH

]

L
Check Corlig

Catdog

=5 PCAnterfaces
= 2 Vendor
5 Baluf
- Lowze
= 0 TMG
1 TMG USB 10-Link Master
[ 2 DP-Devices
=62 10-Link-Devices
=2 Vendor
- BALLUFF
3 L

62 Leuee
= G2 NEC Electanics [Ewope)

@ 7EKOR Link N Temperaturs Sensor
= @ SENSOPSRT
62 SICK 4G
G2 TMG TE GmbH

Figure 12-14. 10-Link communication active

It can happen sometime that the “can’t read configuration” message appears in the Device
Tool when the Master is not properly initialized. Unplugging the master from the USB port
of the host machine and re-starting the Device tool solves this problem. Also please check
the board settings are properly set for 10-link communication and that the board is

The 10-Link communication is now active and we can have a closer look at the device and the sensor

application running on the board

The Common pane provides information on the connected device such as:

Device name: 78KO0OR-Link It! Temperature Sensor

Device ID: 0x18C000

Vendor name: NEC Electronics (Europe)

Vendor ID: 0x018C

Picture of the lo-Link device connected to the master
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12.2.5 78KOR-Link It! Board sensor demo in IO-Link device tool

In this section we see how the 78KOR—Link It! Board works with the 10-Link Master and how the demo’s
features explained earlier can be used from the 10-Link Device tool GUI.

Left click on the 78KOR—-Link It! in the topology pane to display generic information on the board in the
Common pane.

Next to the Common tab, two other tabs can be seen (Process data and Parameter)

“ 10-Link Device Tool

Fle  Project  Options  Wiew  Help

id| = \_@p Crline % |§E + 7 3 | Specialist = | D |

Topology Common | Process data | Parameter
=l 1 TG USE 10-Link Master DE
[0] 78K0R-Link It T emperature Sensor e IO o LI nk N Ec
Device name iL?eKnH-Link It Temperatur|  Hersteller: | NEC Electranics [Europe
Fort [0 |

Producer I | 0x018C |

Device D: :U:;‘Ié&[lil[l |

Device description :LHEE_IDD_UHEH 8C_0:18C000.2ML |

Document version 1.0 | Device version | 1.0 |

Date of creation EHEy’Z’i’ZEIUé i 10-Link wession !VT |

Figure 12-15. 78KOR-Link It! in device tool

12.2.5.1 Common tab
The Common pane provides information on the device such as:

Picture of the device

Device name, Product ID, Device ID, vendor name

Port used on the master. Here the kit is connected to port 0.
Device description file, its version and date of creation.
Device version

I0-Link version.
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12.2.5.2 Process data tab
The Process data tab displays the sensor measurements (process data inputs from the sensor).

"% 10-Link Device Tool

File  Project  Opktions  Wiew  Help

id 9% onne B (2F 4 47 4 || soecitst x| @ |

Topology | Cnmmon| Process data |Parameter|
= 1 TMGE USE 10-Link Master DE Marme Processdata Uit
[0] 78KOR-Link It Temperature Sensor | | [EdN )ata Inputs
Threshold State below
Current Temperature 275 Celsiuz
Min Temperature 180 Celsiug
tax Temperature .0 Celsiuz

Figure 12-16. 78KOR-Link It! Process data

The user can find information such as the Min/Max Temperature values, the Current Temperature, and the
Threshold State (above, between, and below, representing LED1, LED2, and LED3 respectively).

12.2.5.3 Parameter tab

The Parameter tab displays the default settings of the sensor, but also enables the user to teach the sensor
by writing new thresholds values to the board.

From the tabs on the parameter page we can find general read only vendor specific parameters such as:
Vendor and product names
Hardware, firmware revisions

From the tabs on the parameter page we can find read/write device specific parameters such as:

Upper/Lower Thresholds

% 10-Link Device Tool

File  Project  Options  Wiew  Help

il 9B o B+ w e i Titor]

Tapalogy | Camman || Process datal Parameter | .
2 1 THG USE I0-Link Master DE Mame R | Preadjustment Walue Uit
= [0] 78K.0R-Link 1! Temperature Sensor
endor Mame R MELC Electronics [Europe] MELC Electronics [Europe]
Wendor Text R wi el necel.com wiw el necel.com
Product name R TFaK.OR-Link. 1! Temperature Sensor | 78K0R-Link It Temperature Sensor
Order number R TEKOR-LINKIT TEKOR-LINKIT
Hardware revision R 110 110
Firrnware revision R 110 110
»2» Device Parameter
Lower Threshold Rasd | 25.0 | 23.0 Celsiuz
Upper Threshold R 320 : 320 Celzius

Figure 12-17. 78KOR-Link It! Parameter page
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12.2.6 78KOR-Link It! Board sensor Teach-in

When the user opens the parameter page for the first time, the device specific parameters are set to their
default values.

The “Pre-adjustment” and “Value” columns match each other in the parameter page, see Figure 12-17.
78KOR-Link It! Parameter page

The “Pre-adjustment” column displays the default sensor settings

The “Value” column displays the current sensor settings

12.2.6.1 Read parameter from the 78K0R-Link It! Board sensor
To read or refresh the display of the current parameter setting from the board:

1. Under the “Value” column, click Left in the cell corresponding to the parameter you want to read.

The cell is highlighted in blue and the current parameter value is displayed

% 10-Link Device Tool

File  Project  Options  Yiew  Help

iH 2|2 orine B 29 4+ 47 4 | Specialist &l @ |

Tapology | Commor | Process data| Parameter | _‘
2 1 THG USE 10-Link Master DE Mame R Preadjustment Yalue LUnit
[0] 78K.0R-Link. [t Temperature Senzor »»» General | |

Wendor Mame R MEC Electranics [Ewope] | MEL Electronics [Europe]

.\u"endor Tent F| .www.eu.necel.cnm : wi e necel.com

.F'mduc:t name F| .?SKDFH_ink It! Temperature Sensor .?SKDH-L\nk It Temperature Sensor .

Order number R TEKOR-LINKIT 7EKOR-LINKIT

.Hardware Tevision F| .1 0 . 1.10

.Firmwale Tevision F| .1 0 . 1.10

»»» Device Parameter . .

Lower Threshold Rawd 290 Celziug

Upper Threshold lraw 220 |20 ;‘Celsius

Figure 12-18 shows the reading of the lower temperature threshold of 29°C set on the board
Figure 12-18. Lower Threshold value reading

The same procedure is used to read the Upper threshold set on the board
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12.2.6.2 Write parameter to the 78KO0R-Link It! Board sensor

The teach-in functionality allows changing the valid temperature range on the fly by modifying the
Upper/Lower thresholds

To write or teach a parameter to the board:
1. Under the “Value” column, click Right in the cell corresponding to the parameter you want to change.
The cell is highlighted in blue and a dialog box will open to enter the new value
2. Enter a new value in the box and press the [Enter] key on your keyboard.

The new parameter is now passed to the board. You can check with the SW4 joystick that the parameter has
been passed correctly to the board.

The Thresholds LEDs will automatically display what the current measured temperature is with regards to the
new range.

Figure 12-19 shows the dialog box and the setting of the Lower threshold to 25°C.

Y 10-Link Device Tool =13
File  Project  Options  View  Help

9B onie 2537+ 7 4 | specialist ~ + | (D |

Topolagy | Common || Process data| Paiameter |
= 1 THME USE 0-Link Master DE MName R | Preadjustment Walue Unit
[0] 78K0R-Link [!! Temperature Sensor »3r General
“endor Mame R MEC Electronics [E urope) MEC Electronics (Europe]
Wendor Test R i, eu necel.com v, eu.necel com
Product name R F8K.0R-Link It Temperature Sensor | 7BKOR-Link. It Temperature Sensor
Order number R FEKOR-LINKIT FOKOR-LINKIT
Hardware revision R 110 110
Firmusare: revision 3 110 110
»»» Device Parameter
Lower Threshald Raw 1230 ‘25
Upper Threshald RAe 320

Diesen Wert Ubertragen

werte nach Eingabe sofort schreiben

Figure 12-19. 78KO0R- -Link It! Thresholds setting
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CHAPTER 13 CABLES

13.1 USB interface cable (Mini-B type)

WD)

T =

\
Series A" Plug ‘\H\ // Series "Mini-B" Flug

Series ‘A" Plug  Series "Mini-B" Plug

B (=

¢

L

i
w 0

|

Figure 13-1. USB interface cable (Mini-B type)
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CHAPTER 14 SCHEMATICS

Schematics descriptions for the 78KO0R-Link It! board. are attached to this document.
Use the Attachments tab for access (lower left side of the screen).
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[MEMO]
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