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

o 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.

o 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.

o 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.

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

e 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-ST-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-ST-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 http://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)
o Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary

from country to country.
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1.

Introduction

TK-78F0730 is a USB-demonstration kit for the NEC 78K0 8-bit microcontroller family. It allows the
development of an USB system based on the 78K0 78F0730 device. It supports onboard debugging and
real time execution of application programs. The board is prepared to be connected to user hardware
parts such as digital 1/0 signals.

1.1 Main features of TK-78F0730

Easy to use device demonstration capabilities
TK-78F0730 contains elements to easily demonstrate simple I/O-functions, i.e. /O lines, UART serial
interface, USB interface etc.

On-Board debug function (TK-78K0 debugging)

The TK-78F0730 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.

Power supply by USB interface or via external power supply
Various input / output signals available, such as

° 1/O ports prepared to be connected to user hardware

° Timer input / output signals

°  Two serial interfaces

° Virtual UART interface, via the yPD78F0730 78K0 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 KB.

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

TK-78F0730 is not intended for code development. NEC does not allow and does not supportin
any way any attempt to use TK-78F0730 in a commercial or technical product.

User's Manual U19557EE1V1UMO0.
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1.2 System requirements

HOST PC A PC supporting Windows 2000, Windows XP or Windows Vista 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)

1.3 Package contents

Please verify that you have received all parts listed in the package contents list attached to the
TK-78F0730 package. If any part is missing or seems to be damaged, please contact the dealer from
whom you received your TK-78F0730.

Note: Updates of the IAR Embedded Workbench for 78K, documentation and/or utilities for TK-
78F0730, if available, may be downloaded from the NEC WEB page(s) at
http://www.eu.necel.com/TK-78F0730

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.

User's Manual U19557EE1V1UMO0.
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2. TK-78F0730 system configuration

The TK-78F0730 system configuration is given in the diagram below:

Figure 1: TK-78F0730 system configuration

2.1 TK-78F0730

TK-78F0730 is a USB-demonstration kit for the 78F0730 8-bit microcontroller of the 78K0 family. The
demonstration board is connected to the host system via USB interface cable. 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 TK-78F0730 starterkit.

TK-78F0730 runs the microcontroller at 16 MHz operating speed.

2.2 Host computer

The USB host interface enables communication to the TK-78F0730 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 TK-78F0730 board is powered by the USB interface. Optional the power supply can be applied via
the connectors JACK1.

User's Manual U19557EE1V1UMO0.
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3. TK-78F0730 components

The TK-78F0730 board is equipped with USB-connector and with several connectors in order to be
connected to host computers, FLASH programmer or any external target hardware.

ﬁ AoHS
cmeliant
TK=T18F07°,0
ry o
1

éﬁ TPU1 TPU3
lm|‘° i

IIH

)
WV ST0N
l!’t!l“""lll]

USB1 JP2 Sw4 SW5 OCD1 CN1 SW1 U8(7segLED)

Figure 2: TK-78F0730 Components

Some of the TK-78F0730 components are free for user application hardware and software. Please read
the user’'s manual of the 78F0730 device carefully to get information about the electrical specification of
the available 1/0O ports before you connect any external signals to the TK-78F0730 board.
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3.1 SWI1, Configuration Switch (DIP-Switch)

The different operation modes of the TK-78F0730 board can be set by switch SW1. The bits 1-5 of DIP
switch SW1 are for the mode setting of the board, bits 5-6 are DIP switches for the seven segment LEC
and bits 7-8 are connected to the pins “P00/TI000” and P0O1/T1010/TO00” of the 78K0 microcontroller and
can be used for user application purpose.

The TK-78F0730 starterkit can be used in the following operation modes:

Stand alone mode
0 Run a program stored in built-in flash memory of the 78F0730 device

- On-Board debug mode
o0 Start a debug session using the TK-78K0 Interface

MINICUBE2 debug mode
0 Start a debug session using MINICUBE2 emulator

Flash-Programming Mode
0 Program an application to the build-in flash memory of 78F0730 by WriteEZ3-

programmer
1 OFF OFF OFF OFF
2 ON OFF ON OFF
3 ON OFF ON OFF
4 ON OFF ON OFF
5 ON /OFF ' ON/OFF ' | OFF ON / OFF’
6 ON / OFF ' ON/OFF ' | OFF ON / OFF’

Table 1: Mode setting, switch SW1

Note: After changing the configuration of SW1 bits1-5 it is necessary to power-up the TK-
78F0730 board to make changing active. This can be done by simply dis- and re-
connecting the USB interface cable.

' If P13/P14 is not used for seven-segment-LED then turn off SW1 bit 5-6 and separate the seven-
segment-LED.
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3.2 SW2, Configuration switch

The different operation modes of the TK-78F0730 board can be set by switch SW2.

SW2 OCD side UART UART side OCD side
side or
or centre position
centre
position

Table 2: Mode setting, switch SW2

Note: After changing the position of SW2 it is necessary to power-up the TK-78F0730 board to
make changing active. This can be done by simply dis- and re-connecting the USB
interface cable.

3.3 SW3, RESET button

SWa3 is the reset button. It activates the power on reset. Switch SW3 controls the reset input signal of the
78F0730 microcontroller.

3.4 SW4, Switch (INTPO)

SW4 is a push button connecting VSS to external interrupt input INTPO of the microcontroller. This is
equal to port "P120/INTPO” of the 78F0730 device. The port may be programmed to generate the
external interrupt INTPO. The necessary initialization for this purpose is described in the user’'s manual of
the 78F0730 device. Please note, when using SW2 turn ON the built-in pull-up resistor of the 78F0730
device, register PU12.

3.5 SWS5, Switch (INTP1)

SWH5 is a push button connecting VSS to external interrupt input INTP1 of the microcontroller. This is
equal to port "P30/INTP1” of the 78F0730 device. The port may be programmed to generate the external
interrupt INTP1. The necessary initialization for this purpose is described in the user's manual of the
78F0730 device. Please note, when using SW3 turn ON the built-in pull-up resistor of the 78F0730
device, register PU3.

3.6 JP1, Power Supply selector

Jumper JP1 is the power supply selector of the TK-78F0730 board.

1-2 Closed USB connector USB1
3-4 Closed (default) USB connector USB2
5-6 Closed AC adapter via connector JACK1

Table 3: Power supply selector, JP1

Note: If multiple connections made to USB1, USB2 and JACK1, set JP1 to the preferred power
supply route.
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3.7 JP2, Pole selector

Jumper JP2 defines the pole level of USBPUC

1-2 Closed Valid if USBPUC is low level
2-3 Closed Valid if USBPUC is high level

Table 4: Pole select of USB D+ pull-up, JP2

3.8 JP3, Power LED

Jumper JP3 enables or disables power LED1

Closed Enabled
Opened Disabled

Table 5: Power LED1 setting

3.9 LED1, power LED

LED1 is the power LED of the TK-78F0730 board. It indicates if power is applied to the TK-78F0730
board.

3.10 JACKL, AC power supply connector

JACK1 is the AC power supply connector of the TK-78F0730 board. Caution, please connect only a
power supply of maximum +5V DC to the board. There is no voltage regulator assembled on the TK-
78F0730 board. Higher supply voltage can damage the board.

Centre | VDD (+5V)
Ring GND

Table 6: JACK1 connector

3.11 OCD1, MINICUBEZ2 connector

Connector OCD1 (not assembled) allows connecting the QB-MINI2 On-Chip debug emulator
(MINICUBEZ2) to TK-78F0730 board. Please note, the QB-MINI2 On-Chip debug emulator is a separate
product from NEC and it is not included in this starterkit package.

Please take care of pin 1 position.

User's Manual U19557EE1V1UMO0.
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3.12 U8, Seven-segment-LED

The seven-segment-LED U8 is controlled by port P10 to P17. Please set port mode to output and output
a low signal to light the corresponding segment.

P10

|

P15 P11
P16

|

P14 P12

el P17

Figure 3: Seven-segment-LED U8

To display the characters ‘0’ to ‘9’ please write the following values to register P1:

Character P1 value
0xCO0
OxF9
0xA4
0xBO
0x99
0x92
0x83
0xf8
0x80
0x98

Table 7: Display Examples

OO (N[O |W|IN|=|O

3.13 CN2, power connector

JCN is the external power supply connector of the TK-78F0730 board. Caution, please connect only a
power supply of maximum +5V DC to the board. There is no voltage regulator assembled on the TK-
78F0730 board. Higher supply voltage can damage the board.

3.14 Universal Wrap field

For the integration of additional application hardware and user circuits the TK-78F0730 board offers a
wrap field. Please read the user’'s manual of the 78F0730 device carefully to get information about the
electrical specification of the available I/O ports before you connect any external signals to the TK-
78F0730 board.
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3.15 USBI, serial interface connector

This interface allows connecting the IAR C-SPY debugger to the TK-78F0730 board in order to use the
On-Board debug function (TK-78K debugging). The TK-78K 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 UART3 of the 78F0730 device can be redirected to the USB1 connector via the yPD78F0730
USB microcontroller.

The power supply of the TK-78F0730 board is also provided by the USB1 connector.

—/ N

Figure 4: USB1, USB Mini-B Type Host Connector Pin Configuration

Connector USB1 Signal Name
1 VBUS
2 D-
3 D+
4 ID_NC
5 GND

Table 8: Pin Configuration of Connector USB1

For connection with the host machine, use a USB cable (Mini-B type). For confirmation,
NEC Electronics used only the USB cable delivered with the TK-78F0730 board.
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3.16 Layout of solder-short pads

Several pins of the 78F0730 microcontroller are connected to solder short-pads. The pads can be

opened by the user to add user specific functions. The signal connected to each solder-short pad is

printed on the TK-78F07030 board.

Hﬂilllﬂﬂlll

To open a circuit, cut the narrow part of the pad with a knife. To short a circuit again, join the separated

pad with a soldering iron.

Figure 6: Solder-short pad opened shape

FLMDO

comeliant
TK-T8F0730

P10~P12, Universal area
F15~P17

Figure 5: Solder-short pad Layout

Figure 7: Solder-short pad shortened shape

P10-P12,P15-P17 shortened connection to seven-segment LED
Open pads if port pins shall have other usage.
FLMDO opened FLMDO to CPU port P33
Shorten pad if flash self programming is used
EVDD shortened EVDD to VDD

Open if EVDD is driven by other voltage

Table 9: Solder-short pad connection
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4. On-Chip debugging

The TK-78F0730 board offers two possibilities to use On-Chip debugging (OCD). The TK-78KO0R On-
Board debug function of TK-78F0730 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.

Additionally TK-78F0730 supports the QB-MINI2 On-Chip debug emulator in order to use On-Chip debug

function of the 78F0730 device. The system configuration for On-Chip debugging is shown in figure
below.

OCD via
On-Board Debug Interface

C
ol

alternative

OCD via
MINICUBE2 emulator

4

Figure 8: On-Chip debugging

4.1 OCD via TK-78KOR On-Board debug function

To operate the TK-78F0730 board within the On-Board debug mode, configure switch SW5 bits1-5 as
following:

ON / OFF (*)

SIENTMIINTEN
o
z

Table 10: OCD via TK-78KOR On-Board debug function

(*) = individual selectable by user.

User's Manual U19557EE1V1UMO0.

20



TK-78F0730

NEC

4.2 OCD via QB-MINI2 emulator

To operate the TK-78F0730 board together with the QB-MINI2 On-Chip debug emulator, configure switch

SWS5 bits1-5 as following:

OFF
OFF
OFF
OFF / ON (*)
OFF / ON (*)

Table 11: OCD via QB-MINI2 emulator

A WIN|—~

(*) = individual selectable by user.
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5. 78F0730 Memory Layout
The memory layout of 78F0730 device is shown in the figure below.

FFFFH
Special function registers

(SFR)
256 x 8 bits
FFOOH
FEFFH General-purpose
registers
FEEOH 32 x 8 bits [TFFFH
FEDFH L l
| Internal high-speed RAM / T Program area o0
- 1024 x 8 bits - | 108FH 1FFFH
EEEEH | T08EH On-chip debug security
| ID setting area™°t® !
USB area [ 1085H 10 = B bits
303 = 8 bits / 1084H Option byt@ argaNolﬂ1 Boot cluster 1
| .
FAD1H | 1080H 5 x B bits
FEDOH | 107FH
Data memo
space v Reserved f Program area
P FBOOH {
FTFFH 1000H
0FFFH
Program RAM area I L CALLF entry area L
) . | 2048 x 8 bits
(RAM spacein Y\ _L Internal expansion BAM | | 0800H
| which instruction | 2048 x 8 bits - 07FFH
\can be fetched / ." o F;;o[%ar'% %r_xt;a e
its
FO0OH G0BEH " Boot cluster ghote 2
EFFFH f 00BEH On-chip debug security
| ] / ID setting areahote 1
o Reserved == 0085H 10 = B bits
0084H : Note 1
4000H Option byte area
SFFFH — N080H 5« 8 hits
007FH
CALLT table area
Program Flash memory il 64 x 8 bits
memaory space 16384 « 8 hits “T- 0040H
003FH Vector table area
0000H 0000H 64 < B Dits
Notes 1. When boot swap is not used: Set the option bytes to 0080H to 0084H, and the on-chip debug security

IDs to 0085H to 008EH.
Set the option bytes to 0080H to 0084H and 1080H to 1084H, and the
on-chip debug security IDs to 0085H to 008EH and 1085H to 108EH.

When boot swap is used:
2. Writing boot cluster 0 can be prohibited depending on the setting of security

Figure 9: 78F0730 Memory Map

The TK-78F0730 uses the standard resources necessary of the 78K0 OCD interface, consequently the

resources have to be reserved by the application software.
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5.1 Resources used by 78K OCD Interface

Debugging via 78K OCD Interface uses the user memory spaces (shaded portions in Figure 10) to implement
communication with the target device, or each debug functions. The areas marked with a dot () are always used for
debugging, and other areas are used for certain debug functions. Refer to the following descriptions and secure these
spaces in the user program.

addresses 0x0002, 0x0003: Interrupt vector of debug monitor

addresses 0x007E, Ox007F:

address 0x0084:

addresses 0x0085-0x008F

addresses 0x008F — 0x018F:

This area is automatically reserved.
It is not allowed to use this area for any application segment.

CALLT table entry used for software breakpoints
This area must be reserved in the linker control file (*.xcl)
It is not allowed to use this area for any application segment.

Option byte to configure the OCD Interface
The option byte must be defined to configure the OCD Interface.
Details are described in the yPD78F0730 user’'s manual.

Security ID
The security ID must be defined to configure the OCD Interface
Details are described in the yPD78F0730 user’'s manual.

Debug Monitor area
This area must be reserved in the linker control file (*.xcl).
It is not allowed to use this area for any application segment.

addresses 0x0190 — 0x028F:Pseudo Realtime RAM Mirror area (RRM area)

Internal ROM space

256 bytes
@ 257 bytes
@ 10 bytes
® 1byte

2 bytes
@ 2bytes

290H

This area must be reserved in the linker control file (*.xcl), if the RRM
Feature is used (e.g. Live Watch Window)
It is not allowed to use this area for any application segment.

Intemal RAM space

@ Max. 16 bytes (d) Stack area for debugging

F7FFH

16 bytes
F7FOH (f) Pseudo RRM area

190H (f) Pseudo RRM area

8FH (a) Debug monitor area

85H (c) Security ID area
84H (b) Option byte area

TEH (e) Software break area

02H (a) Debug monitor area

00H

@ : Area that must be reserved

Figure 10: 78K OCD Interface Resources
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6. TK-78F0730 installation and operation

6.1 Getting started

The IAR Embedded Workbench including the C-SPY debugger allows building and downloading
application programs to the TK-78F0730 starterkit. As communication interface between the PC host
system and the TK-78F0730 board a standard USB interface line is needed. Before you can download
and run a program, software and hardware have to be installed properly.

6.1.1 CD-ROM contents
The CD-ROM shows following directory structure:

NEC TK-78F0730 CD-ROM ROOT
1 Acrobat - Acrobat Reader for 32Bit Windows OS
1 poc - Documentation
C11AR - 1AR Embedded Workbench for 78K

- Sample programs for TK-78F0730
including:
0 TK-78F0730 COM sample
TK-78F0730 HID sample

| SamplePrograms

o]

0 TK-78F0730 Demonstration sample

0 Flash Programmer WriteEZ3 incl.
PRM file for yPD78F0730

1 writeEZ3

Table 12: TK-78F0730 CD-ROM directory structure

6.1.2 Using the Pre-Programmed Demo-Application

The demo application described in chapter 12.2 had been programmed to TK-78F0730 during production.
To start the demo-application please check that the configuration switches SW1 (table 1) and SW2 (table 2
are configured for free-running mode and connect a power supply according to the setting of JP1 (table 3).
After pressing switch SW4 the random number generator is started visualized by a flashing LED segment.
Pressing switch SW5 stops the generator and the number is displayed.
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7. Hardware installation

After unpacking TK-78F0730, connect the board via connector USB2 to your host computer using the
provided USB interface cable. When TK-78F0730 is connected, the USB driver needs to be installed on the
host machine. Please refer to the following CHAPTER 8 SOFTWARE INSTALLATION.

8. Software installation
The TK-78F0730 package comes with the following software demo packages:

¢ |AR Systems Embedded Workbench for 78K, including C compiler, assembler, linker, librarian and IAR
C-SPY debugger / simulator

e Sample programs

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

8.1 IAR Systems Embedded Workbench for 78K installation

To install the IAR Systems Embedded Workbench for 78K including C-SPY debugger / simulator, select the
AUTORUN program in the directory \1AR\ of the CDROM. The setup dialogues will guide you through the
installation process.

8.2 Sample program installation

To install the sample/demonstration programs for the TK-78F0730 board select the SETUP program in the
directory \SamplePrograms\ of the CDROM. The setup dialogues will guide you through the installation
process.
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8.3 USB Driver Installation

In order to use the TK-78F0730 board for On-Chip debugging the USB driver needs to be
installed on the host machine. Install the driver according to the following procedure:

Installation on Windows 2000
Installation on Windows XP

Note: The USB driver is part of the IAR Embedded Workbench software package. Therefore
please install the IAR Embedded Workbench first.

8.3.1 Installation on Windows 2000

1. When the TK-78F0730 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 .

Found New Hardware Wizard

Welcome to the Found New
Hardware YWizard

Thiz wizard helps vou install a device driver for a
hardware device.

Click.

To continue, click Next.

< Back

Cancel

Figure 11: Found New Hardware Wizard (Windows 2000)
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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 driver iz a software pragram that enables a hardware device to work with
an operating spstem.

Thiz wizard will complete the installation for this device:

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

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

What do pou want the wizard to do?

% Search for 3 zuitable driver for my device [recommended}

Click.

" Dizplay a list of the known drivers for this device o that | can choose a specific
driver

X

< Back II Mest » I Cancel

Figure 12: Search Method (Windows 2000)

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

Found New Hardware Wizard

Locate Driver Files
‘where do you want Windows to zearch for driver files?

Search for driver files for the following hardware device:

@ USB Diavice
Check that "Specify a
location" onIy is checked The wizard searches for suitable drivers in its driver database on your computer and in
. any of the fallowing optional search locations that pou specify.
To start the search, click Mext. If you are searching on a floppy disk or CD-ROM drive,

insert the floppy disk or CD before clicking Mest.

Optional zearch locations:

™ Floppy disk drives Click.
[~ CD-ROM dives

[~ Microsoft Windows Update

N

r 3
< Back I Mest > il Cancel

Figure 13: Driver File Location (Windows 2000)
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4. Locate to the folder "C:\Program Files\IAR Systems\Embedded Workbench
5.0\78K\config\nec\drivers\MINICUBE”.

Lock i |15 MINICUBE R [ s S

My Recent Documents
Desktop
:i ty Computer
4 3% Floppy (&)
=g Local Digk [C:]
IC5) Program Files
[ 14R Systems
[£3) Embedded Warkbench 5.0
) 78k
[C3) drivers
I nec
g HINICUEES
H‘-é DD Drive (D)
& TK-?SFD?BD_TL&S [E:]
e Local Disk [F:)
=¥ [H:] RoschedaF § oh 'dulchu3d [DUOCL3 - NE
irtual ClaneDrive (]
¥ [0:) PECSData on jdulcip35 [DUOCLS - NEC
x [5:) ADDFS oot onfee.eurnec.de [B0-DC for
My Documents j Open

‘:g My Metwork Places
T e Bl L vI Cancel
F

Locate to “C:\Program Files\IAR Systems\Embedded Workbench
5.0\78K\config\nec\drivers\NEC\MINICUBE”

Figure 14: Address Specification 1 (Windows 2000)

Remark If the installation destination folder is changed at the time of IAR Embedded
Workbench installation, enter "new-folder\78K\config\nec\ie_pc_driver\MINICUBE".

5. The setup information file “MQB2ALL.inf" is automatic selected, then click to proceed
within driver installation.

Locate File 2=l
Look jre | <3 INITN0eEE x| « o EH-

MName ¢ | Size: | Type | IModified
MOEZALL 4KB  Setup Information 27.03,2006 1103
MOB25ALL 4KE  Setup Information 20.10.2006 07:47
MOE7EKD 4KE  Setup Information 27.01.,2006 13:45
MOE7EKDS 4KE Setup Information 27.01.2006 13:45
a | o]

File name: [MOE2ALL inf | Open ||
Files of bype: ISetupInformation [%.infl j / Cancel |

Figure 15: Address Specification 2 (Windows 2000) /

Click.
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6. After the location of the USB driver has been specified click to proceed.
x
Inzert the manufacturer's installation dizk inta the drive
@ zelected, and then click OK. Ll
Cancel | ‘\

Click.

LCopy manufacturer's files from;

C:%Program Files\AR SystemshEmbedded Workbej

Figure 16: Address Specification 3 (Windows 2000)

5. Click Next>]

Found New Hardware Wizard

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

The wizard found a driver far the fallowing device:

@ LISE Device

Windows found a driver far this device, Taoinstall the driver \Windows found, click Mest.

c:\program fileshiar systemshembedded workbench
4 0478k \confighnechie_pc_driveriminicubetmgb2zall. inf

< Back Cancel |

Figure 17: Driver File Search (Windows 2000) \

Click.
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6. Click to complete the installation of the USB driver.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

_\> WEC Electronics Starter Kit Virtual IART

S

~§

Wwindows has finished installing the software for this device.

Ta cloge this wizard, click Finish,

< Back

Lance] |

Figure 18: USB Driver Installation Completion (Windows 2000)

Click.
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8.3.2 Installation on Windows XP

1. When the TK-78F0730 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 .

Figure 19: Found New Hardware Wizard 1 (Windows XP)

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

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

Fiead our privacy policy

Check that "No, not this time"

is selected. Can Windows connect to Windows Update to search for

zoftware?

) Yes, thiz time only
() es, now and gﬁver_l,.l time | connect a device Click.

® L

Click Mext to continue.

Mest » Cancel

2. Check that "Install from a list or specific location (Advanced)" is selected, then click
[Next>].
Figure 20: Found New Hardware Wizard 2 (Windows XP)

Found Mewr Hardware Wizard

Thig wizard helps vou install software for:

USE Device

{ \J If your hardware came with an installation CD

N

“L? or Hoppy dizk, inzert it now.

What do you want the wizard to do?

() Install the zoftware automatically [Fecommended)

Check that "Install from a list or

e " (®ilnstall from a list or gpecific location [Advancedk
specific ..." is selected.

Click.

Click Mest to continue.

| p—— |
¢ Back II Mest » I[ Cancel ]
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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|.

Figure 21: Search Location Specification 1 (Windows XP)

Found Mew Hardware Wizand

<1> Check that "Search for the
best driver in these locations."
is selected.

location in the search:"
only.

<2> Check ‘"Include this |

P (+) Search for the best driver in these locations.

Please choosze your search and installation options.

|z the check boxes below ta limit or expand the default zearch, which includes local
paths and removable media. The best driver found will be installed.

[]i5earch remavable media [floppy, CO-ROM.. |

E:

Include this lacation in the search:

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

Chooze this option to select the device driver from a list. *indows dges not guarantee that
the driver you choose will be the best match for your hardware.

w Browsze

<3> Click.

< Back

” Mest > l[ Cancel

4. Locate the folder "C:\Program Files\IAR Systems\Embedded Workbench
5.0\78K\drivers\nec\MINICUBE” and click |OK|.

Figure 22: Search Location Specification 2 (Windows XP)

Locate File E| E_<|

Loak jn:

-1

£E)

My Fecent
Docurments

F

Desktop

My Documents

-
59
by Computer
«)

-

ty Metwork

) MINICUEE v

%y My Recent Documents
Desktop
4 My Computer
5 3% Floppy [&:)
< Local Disk [C:)
|2 Program Files
1 18R Systems
|=) Embedded Warkbench 5.0
[ 78k
) drivers
I nec
[SYHIMICLBE
it DVD Drive [D2)
ik TE-7BFO730_T1_00 (E:)
< Local Disk (F:)
S [H:] RoschedaF$ on 'dulciu34 [DUOCLS - NE
% Yirtual Cloneliive (1)
¥ (0:) PECSData on 'dulclp35 (DUOCLS - NEC
2 [S:) ADDFSroot on 'ee.eur.nec.de [AD-DC for
B My Documnents
&) My Metwork Places
T

(€ 07

-3 mv

Cancel

Remark If the installation destination folder is changed at the time of IAR Embedded
Workbench installation, enter "new-folder\78K\drivers\NEC\\MINICUBE".

5. After the location of the USB driver has been specified click to continue driver

installation.
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Figure 23: Search Location Specification 3 (Windows XP)

Found Mew Hardware Wizard

Please choose pour search and installation oplions.

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

Uze the check boxes belov to limit or expand the default search, which includes local
paths and removable media. The best diiver found will be installed.

[[] Search removable media [floppy, CO-ROM...]
Include this location in the searnch:

C:\Prograri Files\AR Systemz\Embedded Warkben s

() Don't search. | will choose the driver ta install

Chooze thiz option to select the device driver from a list. Windows does not guarantee that

the driver you choose will be the best match for your hardware.

< Back " Mest > ]I’ Cancel ]

Click.

6. 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

Anyway|

Figure 24: Windows XP Logo Testing (Windows XP)

Hardware Installation

1] E The zoftware you are installing for this hardware:
L
MEC Electronics Starter Kit Wirtual UART

haz naot passed Windows Logo testing to verify its compatibility
with windows =P [Tell me why this testing is important. |

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

Click.

Continue Anyway ] | STOP Installation |
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7. After the installation of the USB driver is completed the window below is displayed. Click
to close the hardware wizard.

Figure 25: USB Driver Installation Completion (Windows XP)

Found Hew Hardware Wizard
Completing the Found New
Hardware Wizard

The wizard has finizhed installing the software for:

(3 MEC Electranics Starber Kit Wirtual UART

Click.

Click Finizh to cloge the wizard. /
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8.4 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 TK-78F0730 board in combination with IAR C-SPY
debugger 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 El@l El

File  Action Wiew Help

WM EHEES A =ma

- ETC-LABOR
+ _J Compuker
e Disk drives
g Display adapkers
ik DVDCD-ROM drives
=) Floppy disk controllers
g Floppy disk drives
=4 IDE ATA/ATAPI controllers
‘& Kevyboards
1"y Mice and ather painting devices
# Monitors
ES network adapters
& Ports (COM & LPT)
ﬁb" Communications Pork (COM1)

o o Oy R

r;,i Communications Pork {COM2)

S ECP Printer Port (LPT1)

EBNEC Electronics Starter Kit Yirkual LIART [
+-%%% Processors

Check that "NEC Electronics
Starter Kit Virtual UART (COM?)"
is present.

+ % 5251 and RAID controllers
+-@). sound, video and game controllers
+|-“ge Storage wolumes

¢ System devices
+ Universal Serial Bus controllers

+

Figure 26: Windows Device Manager
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9. IAR sample session

When everything is set up correctly the IAR Embedded Workbench can be started. To do so, start the
Embedded Workbench from Windows “Start” menu > “Programs” > folder “IAR Systems” > “IAR Embedded
Workbench Kickstart for 78K”. The following screen appears:

% IAR Embedded Workbench IDE

File Edit View Project Tools Window Help

v umEe » &[0 ER LS

Create new praject in curent work space
Add existing project ta current workspace
Open existing waorkspace

1)
B B Example workspaces

Recent waorkspaces:

I~ Do not show this window at startup

Cancel |

Figure 27: IAR Embedded Workbench

Now select the option “Open exiting workspace” from the “File” menu and locate the sample project folder
and open the file “TK-78F0730_Samples.eww”. This is the workspace file that contains general information
about all sample projects and corresponding settings.
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After the sample workspace has been opened the projects included in the workspace are displayed. Please
select the sample project ‘TK-78F0730_Demonstration’.The screen should now look similar to this one:

/ 1AR Embedded Workbench IDE =])=))
Fle Edt Yisw Project Tools Window Help
D@ & ERo o EEAS A TEE R A
Wiorkspare x x
Debug -
Files [dx] ﬁ
5 £ TK-78F0730_Demanstration - Debug v
B initialise.c
@ interrupt.c
awsinc. ... | |
L g (3 Qutput

[#) TK-78F0730_Demonstration.d26
L— [ TK-78F0730_Demonstration.map

Overview | TK-78F0730_COM TK.7aFn7aninngng[,a|mnITK—?EFD?BDﬁH\DI

‘ Messages File Line
Building configuration: TK-78F0730_Demonstration - Debug
Updating build tree

Configuration is up-to-date

[Errars 0, Warnings 0 [ | m | =
Figure 28: IAR Embedded Workbench Project Workspace

As a next step check some settings of the IAR Embedded Workbench that have to be made for correct
operation and usage of the On-Board debug function of the TK-78F0730 board. First highlight the upper
project folder called “TK-78F0730_Demonstration — Debug” in the workspace window. Then select “Project”
> “Options” from the pull-down menus. Next select the category “Debugger”. Make sure that the driver is set
to “MINICUBE” in order to use the On-Board debug function of the TK-78F0730 board. The device
description file must be set to “io78f0730.ddf". It is recommended to use the default file located in the folder
“$TOOLKIT_DIR$\CONFIG\DDRF\io78f0730.ddf".

The corresponding COM port where the TK-78F0730 board is connected to the host PC will be detected
automatically by the IAR C-SPY debugger.

Note: 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
MINICUBEZ2 and the OCD1 connectors shall be started, also the MINICUBE C-Spy driver must
be selected.
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Options for node *TK-78F0730_Demonstration™

Categony:

General Options
CJ/C++ Compiler
Assembler
visualSTATE Coder
Cuskorn Build
Build Actions
Linker

| Debugger
IE-75
IECLIEE
MINICUEE
Sirrulatar
TK-78

Setup l Extra Dptions] Plugins]

o

Factory Settings

Select “MINICUBE” to
use TK-78F0730

| | MINICUBE uB-?SanNLuB-?SKns“me,uB-mmzjiA/" On-Board debugging.
¥ Runta
|main
Setup macros
™ Use macro file
| J Check that device

Device descriptions
[~ Owerride default

description file of
WPD78F0730 is

_I“‘// selected.

=]

Cancel |

Figure 29: IAR debugger options

Next the correct linker settings of the demo project will be checked. This can be done in the “Linker”
category as shown below. Select the “Config” tab and check that the linker command file “Ink78f0730.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 "SAMPLE_78F0730"

Categary:

General Options
C/C++ Compiler
Assembler
visualSTATE Coder
Custom Build
Build Actions

Debugger
IE-78
IECUBE
MINICUBE
Sirmulator
TK-75

Dutput] Extra Dutput] ﬂdefine] Diagnostics] List

Linker command file
v QOveride default

Factary Settings

Caonfig l Proce 4 | »

[$PROJ_DIR$[TH

™ Owvenide default program entry
o |
-~

Search paths: [one per ling]

.

$TOOLKIT_DIR$SLIB

B aw binary image

File: Symbol:  Segment:  Align:
| ] o
(] 8 | Cancel |

Figure 30: Embedded Workbench Linker Configuration

Now after everything has been setup correctly it’s time to compile and link the demonstration project. Close
the Options menu and select “Rebuild All” from the “Project” menu. If the project is compiled and linked
without errors or warnings it can now be downloaded to the TK-78F0730 board and debugged.

To start the IAR C-SPY debugger select the option “Debug” from the “Project” menu or press the ( k. )

“Debugger” button.
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In the next step the TK-78 Emulator has to be configured before downloading a new application. Press the

OK button to enter the emulator hardware setup. Set the configuration as show in the figure below and start
the download by pressing the OK button.

MINICUBE2 Hardware Setup for 78K0 (78F0730) E|
i
FFFFFFFFFFFFFFFFFFF]
Cancel
b ain clock,
i i
i i Default
* System i
4.00 | MHz
Maonitor clock Target power off
* System o . * Permit
" User o F " Mat Permit
Pin mask,
r [~ TARGET RESET -
™ [~ INTERNAL RESET
temom map
00000 - 0x3FFF Intermnal ROM 16 Kbutes
0xFO00 - DxF7FF Internal Extended RAk 20428 bytes
O0«FBOO0 - D2FEFF Internal Rk 1024 bptes

Figure 31: MINICUBE Hardware Setup Dialogue

Now the debugger is started and the demo project is downloaded to the TK-78F0730 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.

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 IAR installation.
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A 10R Embedded Workbench IDE Egl

Fle Edt Yiew Froject Debug Emulstor Tools Window Help

DEEE S 4@

—

“mEe e EE

)

ob ob

= 2L LEZZIX
x [‘E— -x x x
[Debug - ez j Gato | || Expression Value
Files 2 e | @ 8a/r Pmctions =m0 | EEEE 000
a0 B 0418 7A1E g_start 000
[ initialise.c :2 ‘(mm nain (void) gﬁg él%:ggl-‘E """""""
B intermupt 2 87 | enable_interrupti): /% enabls CPU i
mamc |88 while (11f 0410 71EEEL
Output I 1 g_start = Ou;
30 IFOH_bit.no6 = Ou; 0420 716255
91 MKOH_bit.noé = lu; 0423 712EED
9z IFOL_bit.no2 = Ou;
93 MEOL_bit.no2 = Ou; 0426 712BE4
94 PROL_bit.no2 = lu; 1473 T17a04
95
96 while| g_start == ODu }{ /% wait for SWs 042C SE0DFE
97 y 042F 4D00
98 Pl_bit.mo? = lu; 0431 ADF9
99 MKOL_bit.noZ = lu; 0433 Fa01
100 MKOH_bit.noé = Ou;
101 while| g_start == lu }{ /% wait for SWe 0435 7124E4
102 if { 'P1Z_bit.nol §{
i s piss " pigees
104 }
108 } 043D 8C0C05
i 106
107 wiile | g_start == 2u ] { e stop gjig éégéFE
108 if [ g_led s »= 40u ){
109 g_start = Du; 0445 SE0OFE
110 g led s = 0ug 0443 51
111 - T 0449 ADF2
112 switchi g_count ) { U44B - FAOZ
113 case 0 : Pl = DISP_0 & Ux7fu; break: 044D 7B01
114 case 1 : Pl = DISP_L & Ox7fu; break: = s
115 case 2 : Pl = DISP_2 & Ux7fu; break:
116 case 3 : Pl - DISP_3 & Mx7fu; break: 0452 4Do2
— 4 ; 0454 EDC2
117 case 4 : Pl = DISP_4 & Ux7fu; break:
118 case 5 : Pl = DISP_5 & Ux7fu; break: 0456 SE02FE
119 case 6 : Pl = DISP_6 & Ox7Fu; break; 0453 4Dz28
i 1z20 case 7 : PL - DISE_7 & Ox7ru; break; U45B 8DF2 a
Overview | TKTHO730 COM _TK-78F0730 Demonstiation [ TKR7EFOT30 HID | || ) ‘m fa=e B - Pl - TT‘“’ LA "““‘f < > < S

x

Log

Thu Dec 11 15:20:08 2008 Download complete

ThuDec 11 15:20:08 2008 Targetreset

Thu Dec 11 15:20:08 2008: 78K0 MINICUBE Executor E2.06c
QCD Control Code Y2.00

Device chipname: uPD78F0730(0730). file version: %1.10

Thu Dec 11 15:20:01 2008 C-SFY Processor Descriptor for 78K0 and 78K0S v4.60A
Thu Dec 11 15:20:01 2008: C-SPY MINICUBE Emulator Driver for 78K0 4604

ThuDec 11 15:20:08 2008: Loaded debuges: Ciwork\78KIUSE_KifSAMPLEYTK-78F0730_DEMO\Debug\Exe\TK-78F0730_0emonstration d26

Boardinto: 00008804, productid: 4100 wersion: A, firmware wersion: 04.06a

Debug Log | Build

Read

Ln 103, Col 20

10. Troubleshooting

In some cases it might happen that

Figure 32: IAR C-SPY debugger

the connection to the TK-78F0730 can not be established. This can be

caused by the following two situations:

Wrong security ID: The security ID is required to prevent the FLASH memory of the 78F0730

microcontroller from being read by an unauthorized person. The security ID is located in the internal
flash memory at addresses 0x0085-0x008E of the 78F0730 microcontroller. The IAR C-SPY
debugger starts only when the security ID that is set during debugger start-up and the security 1D
set at addresses 0x0085 to 0xO08E do match.

Disabled On-Chip debug:

The On-Chip debug function of the 78F0730 microcontroller can be

controlled by a dedicated Option Byte located at address 0x0084 in the internal flash memory. By
disabling the On-Chip debug operation no connection to device can be established neither using the
On-board debug interface nor using the MINICUBEZ2 emulator connector OCD1.

In the above mentioned cases it is necessary to erase the internal flash memory of the 78F0730
microcontroller to restore the security ID and to enable the On-Chip debug function.
Details about erasing and programming the internal flash memory of the 78F0730 are described in chapter

11 “Flash Programmer WriteEZ3”
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11. Flash Programmer WriteEZ3

The flash programmer Write EZ3 doesn’t need to be installed, but can be directly started from the CDROM.

WriteEZ3

File Device ‘iew Help

CEX

M ame
Date
Chk:zum
Area

Pt :
Speed
Range
Freq. :
rAuiltiply :

Device
Mame :
Firmn Wersion :
ExtCode:
Wehdor :
Farameter file
Mame : FEFO730
Farmat : 0414
Wersion ; W1.02
ProcessorVer. 0200
Load file

Connection to device
COME
115200
Chip
16.00
1.00

MM

11.1 Device Setup

Figure 33: WriteEZ3 Startup

To provide all necessary information about the device to be programmed, only the corresponding flash
parameter file must be loaded. The parameter file (*.prm) for the yPD78F0730 is located on the CDROM in
the same folder as the WriteEZ tool. Please use the menu “Device -> Setup... “ to open the following
dialogue and the button “PRM File Read” to select the parameter file.

B Device Setup

X

Standard l.&dvance]

Prametes fle 7BF0730 pim {PRM File Read
Hozt connection Supply oscillatar

Part m Frequency  [16.00 tHz

Speed l—_| Multiply rate 1,00
Operation Mode
& Chip Stat[oo0 -]
£ Black End[M5 ]
" r
I Target Reset Meszage
OK Cancel

Figure 34: WriteEZ Device Setup Dialogue
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Please check that the correct host communication port is selected. The used communication port can be
seen in the Windows Device Manager.
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11.2 Using WriteEZ
After a successful device selection the internal flash memory can be blank-checked, erased, programmed or

verified. WriteEZ can be controlled either by menu or by buttons

WriteEZ3

File FEREEN view Help

/ﬁ Blank Check.
’ Erase
T F‘rngram Device
Flash  erify Name : D78F07 3
chip ,
hop oECurity Firmn Yersion ;200
Checksum ExtCiode - 7F047Ch
Yendar : 10h
Autoprocedure EPY) Parameter file
. Mame : FaF0730
Signature read Format - 0414
; : Werzion W1.02
Get Securiby settings Pracessor et 0200
Setup.., Load file
Mame
Date:
Chksum :
Area
Connection to device
Faort:  COKME
Speed 115200
Fange Chip
Freq.: 1E.00
ke ualtiply - 1.00

LM

Figure 35: WriteEZ3 Device Menu

//F:)j device setup button

load file button

. blank check button

L—

-

erase button

i program button

verity button

%ﬁ erase / program / verify button

Table 13: WriteEZ action buttons

WriteEZ3 supports Intel-Hex and Motorola S-record file formats as input file.
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12. Sample programs
12.1 General Introduction

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. In the root directory of all sample programs the workspace file “TK-
78F0730_Samples.eww” is located. The sample workspace includes all sample projects.

(3 settings Workspace configuration files, IAR Embedded Workbench
(3 TK-78F0730_COM Serial Conversion sample project

| TK-78F0730_DEMO Demonstration sample project

| TK-78F0730_HID Human Interface Device sample project

TK-78F0730 Demonstration.ewp Workspace file, IAR Embedded Workbench

Table 14: Sample directory structure

As an alternative to open the sample-workspace each project file “<name>.ewp” can be added to any user
created workspace.

All sample programs use the same directory structure:

1 TK-78F0730 COM Serial Conversion sample project

- TK-78F0730_DEMO Demonstration sample project
- Debu_g debug output files for IAR C-SPY debugger
inc C header files
1 settings configuration files, IAR Embedded Workbench
1 source C source files
1 xcl Linker control file
TK-78F0730_Demonstration.dep dependency information file, IAR Embedded Workbench
TK-78F0730 Demonstration.ewd project setting file, IAR C-SPY debugger
TK-78F0730_Demonstration.ewp project file, IAR Embedded Workbench

1 TK-78F0730 HID Human Interface Device sample project

Table 15: Example directory structure

The main directory contains only the project files for the IAR Systems Embedded Workbench for 78K. All

source files are located in the subdirectory /source. The Zinclude subdirectory contains the header files.

The /xcl subdirectory contains the linker control file of the 78F0730 device. All output files including the
object files, list files, debug information and finally the executable file are stored in the directory /Debug.

For details of using the IAR Embedded Workbench and the IAR C-SPY debugger please refer to the “78K
IAR Embedded Workbench IDE User Guide”.
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12.2 “TK-78F0730_DEMO” sample program

This sample program is a simple random number generator between 0 and 9 to demonstrate the usage of
the TK-78F0730 starterkit. After starting the generator by pressing SW5 the segments of the seven-
segment-LED are flashing until a random number is generated by pressing SW4. The generated number is
displayed at the seven-segment-LED U8. To start a new generation loop, please press again SW5

Warkspace x
IDebug j
Files || B

B (P TK-78F0730_Demonstration - Debug W

[ initialise.c
[ interrupt.c
=1 [ main.c
—E 1 Cutput
— [ rain. st
— [ rmain.phi
L— [ main.r26
— [ common.h
— [ intrinsics.h
— [ i075f0730.h
— [ types.h
=1 (0 Output
TK—?BFEI?SD_DemDnstratiDn.dEE
L [ TK-78F0730_Demanstration.map

TK-FEF0730_Demonstration

Figure 36: Project Window TK-78F0730_DEMO

The flowchart of the “TK-78F0730_DEMOQO” is given at the Figure 37.
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Start main routine

Initialize CPU

SW5
Pressed ?

Yes

v

Flash LED
segment

SW4
Pressed ?

Yes

v

Generate random
number and
display it

]

No

No

Interrupt INTPO

Increment
status value

End of Interrupt

Figure 37: Flowchart TK-78F0730_DEMO
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12.2.1 How to run the sample program

After starting the application, the switches SW4, SW5 and the seven-segment LED are the user interface to
the sample program.

e  Switch SW5

By pressing this switch, the generation of a new random number is started. In this state the
segments of the seven-segment display are flashing.

e Switch SW4

By pressing this switch, the generation of a new random number is stopped. The newly
generated number is displayed at the seven-segment display.
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12.3 “TK-78F0730_HID” sample program

This program is a sample driver for the yPF78D0730 acting as human interface device class keyboard. The
main functions of the sample driver are as follows:

Pseudo HID class keyboard. For host machine, it is detected as HID keyboard device.
Since yPD78F0730 does not support interrupt endpoint, it uses the bulk endpoint for interrupt
endpoint.
Full speed (12 Mbps) device.
SW4 and SW5 of TK-78F0730 board are used as for key inputs:
o Every time SW4 is pressed, it outputs the ASCII code for the alphabet "a" to "z" by
toggle action.
o Every time SW5 is pressed, it outputs the key code of "Enter".
Bus powered device.
Not boot device.
Remote wake-up function is not supported.

POVERT TR - POYWER RoHS
2 [ 3 < ] Len) E compliant
Y CY 2 TK-78F0730
- UART

uwS\-'l

INTP1: l:l (
L.I Qm Sy .
|wee T Eamaeed) o o

SW4 SW5
Key Select Enter Key
(A~2)

Figure 38: User-Interface HID sample driver
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IDebug j

Files BIE
B (J TK-78F0730_HID - Debug v

[ initialize c

main.c
21 ) e
= (1 Output
F— B ushi?ak.Ist

F— B ushi7ak phi
L— [ ushi7okr26

— B ernoh

— [ intrinsics.h

— [ 078107300

— Etypesh

— B usbf7sk h

— [ ushi78k_desch

— [ ushi?8k_human_interface.h
L— [ ushf?8k_sfrh
ushf?8k_human_interface.c
=1 [ Qutput

[ TK-78F0730_HID.d26
L [ TK-78F0730_HID.map

Dverview | TK-78F0730_COM | TK-7EF0730_Demanstiation  TK-78F0730_HID |

Figure 39: Project Window TK-78F0730_HID

The flowchart of the “TK-78F0730_HID” application is given at the Figure 40.
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i i ( Interrupt ) < Interrupt > Interrupt
Start main routine USBO b0 p o1 p
A v A
Initialize CPU . Sw4 SW5
processing detection detection

Character = a

Connection
To Host ?

Yes

No

End of Interrupt

SW5
Pressed ?

No

Yes—»

Send key code
,Enter’

End of Interrupt

Sw4
Pressed ?

Yes—»

Send character
key code

Increment
character

Figure 40: Flowchart TK-78F0730_HID
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12.3.1 How to run the sample program

Start the HID sample first, before connecting the starterkit to a host PC via USB connector USB1.
Under the above conditions a Windows standard driver is automatically used. It is detected as "HID
Keyboard Device".

= Computer Management '._ E|[Z|
Q File  Action  Yew Window  Help - |E’ |J
& oS ® =X
Compuker Management (Local) = DUD9136 .
- @ System Tools + d Camputer T
+ -] Event Wiewer +]-age Disk drives
+ shared Folders + Q Display adapters
+ % Local Users and Groups +- oy DYDYCD-ROM drives —
+- 4§ Performance Logs and Alerts +/-i=%) Floppy disk contrallers
E;, Device Manager + @ Floppy disk drives
- @ Skarage +-{idg Human Interface Devices
+ Removable Skorage +-i=%) IDE ATAJATAPT cantrallers
Disk, Defragmenter +|-&gp IEEE 1394 Bus host contrallers
Disk, Managemenk =iz Keyboards
+ gﬁ Services and Applications e HID Keyboard Device

Standard 101)102-Kew or Microsoft Matural P52
£ | * +- ")y Mice and other pointing devices

[

Figure 41: Windows Device Manager HID Sample (new keyboard device)
To display the data entered by pressing SW4 and SW5, please open any ASCII editor.

£ Untitled - Notepad
File Edit Format Yiew Help

abcdefghijkImnopgrstuvwxz
abc

a
abcdefghijkImnopgrstuwwxzyabodetfghijk Imnopgrstuwwxz
a

a

abcd

Figure 42: Output HID sample
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12.3.2 Development Environment

Windows

USE (dehug port)

UsBA

USB {virtual keyboard) "4

UsB2

Figure 43: Development Environment HID sample driver

12.3.3 Structure of USB HID class driver

uPD78F0730

Key Input Process

USB HID Class Driver

USE Function Cériftrnller (Hardware)

Host Méchine

Figure 44: Structure of USB HID class driver
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12.3.4 File Structure

main.c Main routine

initialize.c cpu and board initialization

usbf78k.c USB related register initialization. Endpoint
control. Bulk transfer. Control transfer.

usbf78k_human_interface.c HID class process

Table 16: Source Modules USB HID Sample

main.h Function prototypes defined in main.c

errno.h Error code definitions

types.h Datatype definitions

usbf78k.h Macro definitions for USB function register
setting

usbf78k_desc.h Descriptor definitions

usbf78k_sfr.h Macro definitions for USB function register
access

usbf78k_human_interface.h HID class function prototype declaration

Table 17: Header Files USB HID Sample

12.3.5 USB Human Interface Device

For the information about USB HID, please refer to the HID specification "Device Class Definition for
Human Interface Devices (HID) Specification Version 1.11".
The sample driver supports following class requests:

Get_Report: Request to retrieve data from device using control endpoint.
Get_lIdle: Request to retrieve the device idle rate.
Set_lIdle: Request to set the device idle rate.

Report Descriptor:  Special HID class descriptor. It defines the data communication type
between host and device.

HID Descriptor: Special HID class descriptor. It includes description and size of the HID.

User's Manual U19557EE1V1UMO0.

53



TK-78F0730

NEC

12.3.6 Descriptor Information

Field Size Description Value
bLength 1 Descriptor size 0x12
bDescriptor 1 Descriptor type 0x01
bcdUSB 2 BCD format of USB release number 0x0200
bDeviceClass 1 Class code 0x00

0x00H: no class
OxFFH: vendor
0x01-0xFEH: specific
bDeviceSubClass 1 Sub-class code 0x00
bDeviceProtocol 1 Protocol code 0x00
0x00: no specific protocol
0xFF: vendor-specific protocol
bMaxPacketSize0 1 Maximum packet size at endpoint0 0x40
idVendor 2 Vendor ID (USB IF assigns) 0x0409
idProduct 2 Product ID (vendor assigns) 0x01CE
bcdDevice 2 BCD format of device release number 0x0001
iManufacture 1 Index to string descriptor to indicate 0x01
manufacturer
iProduct 1 Index to string descriptor to indicate product 0x02
iSerialNumber 1 Index to string descriptor to indicate serial 0x03
number
bNumConfigurations 1 Number of devices that can be configured 0x01
Table 18: Device Descriptor HID sample

Field Size Description Value
bLength 1 Descriptor size 0x09
bDescriptor 1 Descriptor type 0x02
wTotalLength 2 Total length of the configuration (configuration, | 0x0022

interface, endpoint, and other descriptors)
bNumlinterfaces 1 Number of interfaces supported in the 0x01
configuration
bConfigurationValue 1 Input value (>= 1) for selecting this 0x01
configuration with SetConfiguration
iConfiguration 1 Index to string descriptor to indicate 0x00
descriptor
bmAttributes 1 Configuration attributes with the unit of bit 0x80
D7:"1"
D6: self-powered
D5: remote wake-up
D4-D0: reserved (0)
bMaxPower 1 Maximum power consumption of bus with 0x32

the unit of 2mA

Table 19: Configuration Descriptor HID sample
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interface

bLength 1 Descriptor size 0x09
bDescriptor 1 Descriptor type 0x04
binterfaceNumber 1 Index Number (0 based) to indicate this 0x00
interface in the configuration
bAlternateSetting 1 Input value to select alternate setting in 0x00
Setinterface
bNumEndpoints 1 Interface endpoint number (excluding endpoint | 0x01
0)
binterfaceClass 1 Class Code 0x03
0x00: no class
OxFF: vendor
0x01 — OxFE: specific
binterfaceSubclass 1 Subclass code 0x00
binterfaceProtocol 1 Protocol code 0x00
0x00: no specific protocol
0xFF: vendor specific protocol
ilnterface 1 Index to string descriptor to indicate 0x00

Table 20: Interface Descriptor HID Sample

descriptor

bLength 1 Descriptor size 0x09

bDescriptor 1 Descriptor type 0x21

bcdHID 2 BCD format of compliant HID class revision 0x0110

bCountryCode 1 Hardware target country code 0x00

bNumDescriptor 1 Number of class definition descriptors that are | 0x01
depended from this HID

bDescriptor 1 Type of the first depending class definition 0x22
descriptor

bDescriptorLength 2 Size of the first depending class definition 0x0041

Table 21: Human Interface Device Descriptor
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Field

Size

Description

Value

bLength

Descriptor size

0x07

bDescriptor

Descriptor type

0x05

bEndpointAddress

Endpoint address bits:

D7: Direction 0: OUT, 1: IN
D6-D4: Reserved (0)
D4-D0: Endpoint number

0x81

bmAttributes

Attribute bits:

D1-DO0: Transfer type

0: Control

1: Isochronous

2: Bulk

3: Interrupt

*D5-D2 is used only by isochronous endpoint
D3-D2: Synchronization type

0: No synchronization

1: Asynchronous

2: Adaptive

3: Synchronous

D5-D4: Usage type

0: Data endpoint

1: Feedback endpoint

2: Dependant feedback endpoint
3: (reserved)

0x03

wMaxPacketSize

Payload size bits:

D10-D0: Maximum packet size

D12-D11: auditory transaction number per y
frame

(only high-speed isochronous and interrupt)
0: No addition (1 transaction / p frame)

1: 1 (2 transaction / p frame)

2: 2 (3 transaction / p frame)

3: Not in use (reserved)

0x0040

bInterval

Polling interval for data transfer endpoint
Full/low speed interrupt: specify with unit of ms
(number of frames)

High-speed isochronous/interrupt: specify N
for 2 raised to the power of N-1

with unit of p frame

(for example, 1 polling in 8y frames when
binterval is 4)

Full-speed isochronous: specify N for 2 raised
to the power of N-1

with unit of 1ms

High-speed bulk/control: specify the maximum
NAK rate for endpoint

with unit of y frame

0 means that it does not respond NAK on
OUT/DATA transaction

Ox0A

Table 22: Endpoint Descriptor HID Sample
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bLength Descriptor size 0x07
bDescriptor 1 Descriptor type 0x05
bString 41 Language Code: 0x09 0x04

Manufacture: “NEC Electronics Co.”

Product: “HIDDrv”

Serial Number: “0 98765432”

Table 23: String Descriptor HID Sample

0x05, 0x01 Usage Page(Generic Desktop)
0x09, 0x06 Usage(Keyboard)
0xA1, 0x01 Collection(Application)
0x05, 0x07 Usage Page(Keyboard)
0x19, OxEO Usage Minimum(LEFT CTRL)
0x29, OxE7 Usage Maximum(RIGHT GUI)
0x15, 0x00 Logical Minimum(0Q)
0x25, 0x01 Logical Maximum(1)
0x75, 0x01 Report Size(1)
0x95, 0x08 Report Count(8)
0x81, 0x02 Input(Variable)
0x95, 0x01 Report Count(1)
0x75, 0x08 Report Size(8)
0x81, 0x01 Input(Constant)
0x95, 0x06 Report Count(6)
0x75, 0x08 Report Size(8)
0x15, 0x00 Logical Minimum(0Q)

0x26, OxFF, 0x00

Logical Maximum(255)

0x05, 0x07 Usage Page(Keyboard)
0x19, 0x00 Usage Minimum(0)
0x29, 0x91 Usage Maximum(145)
0x81, 0x00 Input

0xCO End Collection

Table 24: Report Descriptor HID Sample
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12.4 “TK-78F0730_COM” Serial Conversion sample program

USB serial conversion driver is a sample driver for USB function controller that is built in yPD78F0730.

It is compliant with the Universal Serial Bus Specification and its class is the vendor class.

The sample driver uses the control endpoint (endpoint 0), IN and OUT of bulk endpoint (endpoint 1, 2).
Then, it connects with the host driver (vendor class) for USB serial conversion, and functions as virtual COM
port. The communication data received by USB function controller is loaded in the sample application,
converted to uppercase characters or to lowercase characters (only ASCII character data), and sent from
USB. It is also possible baud rate, stop bit, data length, and parity bit from terminal software, but this sample
does not use this settings.

* When you use the host drivers for Windows standard communication class, you need 4 endpoints such as
control endpoint, IN and OUT of bulk endpoint, and interrupt endpoint. Therefore, the host driver for
Windows standard communication class cannot be used, as yPD78F0730 has only 3 endpoints.

|Debug ﬂ

EEd

]

Files

B I TK-78F0730_COM - Debug
[ initialize.c

main.c

HE1 [ ushi?ékc

=t | | |
F— B ushi?ak st

F— [ ushbi?8k phi
L— B ushi?8k r26

— [ errnah

— [ intrinsics.h

— [ 0780730k

— B Tvpesh

L [ ushi78k h

— [ usbi7ak_desch
— [0 ushf?8k_sfrh

L— [ ushi?8k_wvendorh
ushi78k_vendor.c
[ Output

ALY

Overview TK-78F0730_COM | TK-78F0730_Demonstration | TK-78F0730_HID |

Figure 45: Project Window TK-78F0730_COM

The flowcharts of the “TK-78F0730_COM” sample application are given in the following figures.
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( start main routine | @ Process Description USB Initialization
0 Set NAK for Control Endpoint
{ A A NAK response is sent to all the requests
including automatic execution requests.
Initialize GPU oot NAK df;’;im It sets for hardware not to return unexpected
data in response to an automatic execution
request until registration of data used for the
¢ automatic execution request is complete.
A Initialize Request
o Data olnitialize Request Data Register Area
Initialize USE Register Area Descriptor data used to respond to a "Get
port ¢ Descriptor" request is registered in a register.

Connection
To Host ?

No

Receive
characters

Yes

v

Execute upper/
lower conversion

A

Transmit
converted
characters

I

Set Interface and
Endpoint

—

Release NAK for
Contol Endpoint

v

Set Interrupt Mask
Register

v

Set D+ Pull-up

End USB
Initialization

Figure 46: Flow Chart TK-78F0730_COM application

Those data include device status, endpoint 0
status, device descriptor, configuration
descriptor, interface descriptor, and endpoint
descriptor.

o Set Interface and Endpoint
Set the number of supported interfaces, the
status of alternative settings, and the
relationship between the interface and
endpoints.

0 Release NAK for Control Endpoint
The NAK setting at control endpoint is released
during registration of data for an automatic
execution request is complete.

0 Set Interrupt Mask Register
Set the mask for each interrupt source indicated
in the interrupt status register of the USB
function controller.

0 Set D+ Pull-up
Pull-up the D+ signal, and let the host recognize
a device is connected.

User's Manual U19557EE1V1UMO00. 59



TK-78F0730

NEC

Interrupt
usBoB

RSUSPD
Interrupt ?

Yes

v

Clear RSUSPD
Interrupt Flag

Interrupt
UsB1B

BKO1DT
Interrupt ?

Yes
h 4

Clear BKO1DT
Interrupt Flag

# No

Set data
Receiving Flag

End of Interrupt
USBOB

BUSRST
Interrupt ?

Clear BUSRST
Interrupt Flag

Set BUS Reset Clear Bulk
Interrupt Flag Endpoint
FIFO

SETIRQ
Interrupt ?

Clear SETIRQ
Interrupt Flag

No

CPUDEC

Clear BUS Reset
Interrupt Flag

Yes b

A

Interrupt ?

Yes

v

Clear PORT
Interrupt Flag

v

Load Request
Data

v

Detect Request
Type

v

Process
Request

|

End of Interrupt
USBOB

Figure 47: Flow Chart TK-78F0730_COM Interrupts
User's Manual U19557EE1V1UMO0O0.

60



TK-78F0730 NEC

Process Description Interrupt USBOB
The interrupt USBOB interrupt handler mainly processes CPUDEC interruption.

0 Detect RSUSPD Interrupt
It detects the interrupt if RSUSPD bit of UF0ISO is ON (1).

0 Clear RSUSPD Interrupt
Clear the cause of interrupt by setting RSUSPDC bit of UFOICO to OFF (0).

0 Detect Resume/Suspend
It detects "Suspend" status if RSUM bit of UFOEPS1 is ON (1). If is "Suspend" status, it clear all
the causes of interrupt and skip the process.

0 Detect BUSRST Interrupt
It detects the interrupt if BUSRST bit of UF0ISO is ON (1).

0 Clear BUSRST Interrupt
Clear the cause of interrupt by setting BUSRST bit of UFOICO to OFF (0).

0 Set BUS Reset Interrupt Flag
Set BUS Reset interrupt flag (usbf78k_busrst_flg) to 1.

o Clear FIFO for Bulk Endpoint
Clear all the FIFO for bulk endpoint.

0 Detect SETRQ Interrupt
It detects the interrupt if SETRQ bit of UF0ISO is ON (1).

o Clear SETRAQ Interrupt
Clear the cause of interrupt by setting SETRQ bit of UFOICO to OFF (0).

0 Detect Automatic Execution Request (SET_XXXX)
It can detect the status that it receives SET_CONFIGURATION request and processes it, by
checking if SETCON bit of UFOSET is ON (1). To check if it is in Configured status, check the
value of UFOCNF.

o Clear BUS Reset Interrupt Flag
Clear the BUS Reset interrupt flag (usbf78k_busrst_flg) by setting it to 0.

0 Detect CPUDEC Interrupt
It detects the interrupt if CPUDEC bit of UFOIS1 is ON (1).

o Clear PORT Interrupt
Clear the cause of interrupt by setting PORT bit of UFOIC1 to OFF (0).

0 Load Request Data
Load receiving data from FIFO, and structure the request data.

0 Detect Request Type
Distinguish whether the request data is the standard request that hardware does not respond
automatically or vendor request.

0 Process Request
Process the request depending on the request type. Endpoint 0 is the endpoint for control transfer.
In the enumeration process for plug-in, most standard device requests are automatically processed
by hardware. Therefore, in this part, it processes standard requests that are not processed by
hardware, class requests, and vendor requests.
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Process Description Interrupt USB1B
The interrupt USB1B interrupt handler mainly processes BKO1DT interruption.

0 Detect BKO1DT Interrupt
It detects the interrupt if BKO1DT bit of UF0IS3 is ON (1).

0 Clear BKO1DT Interrupt
Clear the cause of interrupt by setting BKO1DTC bit of UFOIC3 to OFF (0).

o Set Data Receiving Flag
Set the data receiving flag (usbf78k_rdata_flg) to 1.1t detects the interrupt if RSUSPD bit of UF0ISO
is ON (1).

12.4.1 How to run the sample program

The sample application loads the communication data received by USB function controller that is built in
MPD78F0730. It converts the data to uppercase characters or to lowercase characters (only ASCII
character data), and then executes the sending process by calling USB function controller sending
process. The sample application process monitors the data receiving flag (usbf78k_rdata_flg) to start
the process. As communication tool running on the host PC any terminal program supporting virtual
communication ports can be used. To establish a connection and run the sample please use the
following procedure:

o0 Install the driver ‘necelusbvcom.inf’ according to chapter 12.4.2
o0 Connect port USB2 and start a debug session. In the Windows Device Manager the
debug port can be seen:

= Computer, Management E@g|

Q File  Action Wiew Window Help ;IilJ
& g 2

| Computer Management (Local) _%[ -~
= m System Tools +
+- &1 Event Viewer +]- g Disk drives
+ Shared Folders + .j Display adapters
+ % Local Users and Groups +] i, DYDICD-ROM drives
+- g Performance Logs and Alerts +|-i= Floppy disk controllers
E, Dewice Manager + g Floppy disk drives
= @ Storage +-(=) IDE ATAJATAPI controllers
+ Removable Storage +|-& IEEE 1394 Bus host contrallers
Disk. Defragmenter +-z» Keyboards
Disk Management +- ) Mice and other pointing devices
¥ @ Services and Applications + .; Monitors
—- B8 Metwork adapters
58 1394 Net Adapter Debug
B8 Marvel vukon S3E3056 PCI-E Gigabit Ethernet Controller . .
- Ports (COM & LPT) Communication
el Port
;," MEC Electronics Starter Kit Virbual UART (COMS)
+ Processors —
+ @%l SCSI and RAID controllers
< > +- @), sound, video and game controllers w

Figure 48: TK-78F0730_COM-sample Debug Communication Port
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0 Connect port USB1 and run the sample application. In the Windows Device Manager a
new virtual communication port named ‘NEC Electronics Virtual COM Port’ appears:

= Computer, Management E@g|

g File  Action Wiew ‘Window Help ;IQIJ
& g 2
l Computer Management (Local) E_ ~
= m System Tools + _J Cormpuker
+ Event Yiewer +|-age Disk drives
+] % Shared Folders + .j Display adapters
+ Local Users and Groups +]- il DVDJCD-ROM drives
+- &4 Performance Logs and Alerts +]-{=) Floppy disk controllers
_.E..'.;; Dewice Manager + & Floppy disk drives
= @ Storage + IDE ATA/ATAPI controllers
+ Removable Storage +|-& IEEE 1394 Bus host contrallers
Disk Defragmenter +-z Keyboards
Disk Management +- ) Mice and other pointing devices
+ & Services and Applications + .; Monitors
—- B8 Metwork adapters
B8 1394 Net Adapter
- EE Marvell Yukon 88E8056 PCI-E Gigabit Ethernet Cantraller App"cation
= Ports (COM & LPT) . .
r;y' Communications Port (COM1) Communlcatlon
o NEC Electronics Starter kit Yirbual LART (COMS Port
MEC Electronics Yirtual COM Port (COM10)
+ OCESSOrS
< S + @%l SCSI and RAID controllers v

Figure 49: TK-78F0730_COM-sample Application Communication Port

o Start the terminal program and setup a connection to the application virtual
communication port
o0 Send some test characters

12.4.2 Driver Installation

pPD78F0730 (USB1) and debug port (USB2) require different driver for connecting to host PC. Those
files are described below. Select the appropriate file when you install the drivers.

- [uPD78F0730] (USB1 connector)
0 necelusbvcom.inf
This is the driver for USB serial conversion sample program. It is included in the USB
serial conversion sample program (folder TK-78F0730_COM\driver).
When it is connected, it is detected as "NEC Electronics Virtual COM Port".

- [Debug port] (USB2 connector)
o MAQB2SALL.inf
This driver is included in the Embedded Workbench for 78K. Depending on the version
you find in the following subfolders of the Embedded Workbench installation folder:
V4.50a or earlier versions: ‘78k\config\nec\ie_pc_driver\MINICUBFE’
V4.60a or later versions: ‘78k\drivers\nec\MINICUBE’

It is detected as "NEC Electronics Starter Kit Virtual UART" when it is connected.
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12.4.3 Precaution in Sending/Receiving Process

12.4.3.1 Sending/Receiving Process

In the sending process, it is only necessary to process the data size of prepared sending data. From driver
point of view, data sending process is completed when the writing process on FIFO is finished. The actual
sending process is done by USB function controller with its timing. In the receiving process, it retrieves the
receiving data size by one of the function from sample driver, and it process only for the receiving data size.
When you call the receiving process function with a data size smaller than the retrieved data size, the
remaining data will be discarded. It is assumed that the buffer for the user data is prepared by user.
Therefore, the sample program does not buffer the data. The sample application converts the data received
from USB to uppercase characters or to lowercase characters and executes the sending process. Process
the data receiving from USB and data sending to USB depending on the environment in use.

12.4.3.2 Relationship between Max Packet Size and Transfer Data Size

The sending process can be called regardless of Max Packet Size of endpoint. However, if the process is
called with exceeding the Max Packet Size, it has to wait until it finishes writing the data with requested size
to FIFO. The receiving process can be called regardless of Max Packet Size of endpoint. However, if the
process is called with exceeding the Max Packet Size, it has to wait until it finishes receiving the data with
requested size.

12.4.3.3 End of Sending Data

When the sending data size is just the same as the Max Packet Size, it is necessary to inform the host about
end of data. To indicate the end of data, NULL packet is automatically sent by the driver and therefore a user
does not need to add this process. Due to this NULL packets can be seen while analyzing packets by a
protocol analyzer.

12.4.3.4 Plugging / Unplugging USB Cable While Transferring Data

Unplugging the USB cable while transferring data starts looping in the sending/receiving function. The driver
can detect this, by monitoring the VDD? line of USB connector. However, as TK-78F0730 does not support
the VDD line monitoring function, it keeps looping until the cable is re-plugged. It is designed to break out of
the loop when the cable is re-plugged.

2 For more information about VDD line monitoring, refer to "Figure 12-25 Example of Processing After Power
Application / Power Failure (3/3)" in "12.7.5 Processing after power application" in the document
"uPD78F0730 Preliminary User's Manual (Document No.: U19014E Jxxxxxxx.pdf)".

Do not plug/unplug the cables for the appropriate performance. It will not be a problem if it is not during
transferring data.
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12.4.4 Development Environment

USB (debug port)

Windows

o) USB (virtual COM) oD usB2
TK-78F0730

I
Ay
s
I
h
@]

Figure 50: Development Environment Serial Conversion Sample

12.4.5 Structure of Serial Conversion Sample Application

MPD78F0730

Sample Application

USB Serial Conversion Sample Driver

USB Function Controller (Hardware)

USB Host

Figure 51: Structure of Serial Conversion Sample Application
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12.4.6 File Structure

transfer. Control transfer.

main.c Main routine
initialize.c cpu and board initialization
usbf78k.c USB initialization. Interrupt process. Bulk

usbf78k_vendor.c Vendor class process

Table 25: Source Modules USB Serial Conversation Sample

setting

main.h Function prototypes defined in main.c
errno.h Error code definitions

types.h Datatype definitions

usbf78k.h Macro definitions for USB function register

usbf78k_desc.h Descriptor definitions

usbf78k_sfr.h
access

Macro definitions for USB function register

usbf78k vendor.h

Vendor class function prototype declaration

Table 26: Header Files USB Serial Conversation Sample

12.4.7 Descriptor Information

bLength 1 Descriptor size 0x12
bDescriptor 1 Descriptor type 0x01
bcdUSB 2 BCD format of USB release number 0x0200
bDeviceClass 1 Class code OxFF
0x00H: no class
OxFFH: vendor
0x01-0xFEH: specific
bDeviceSubClass 1 Sub-class code 0x00
bDeviceProtocol 1 Protocol code 0x00
0x00: no specific protocol
OxFF: vendor-specific protocol
bMaxPacketSize0 1 Maximum packet size at endpoint 0 0x40
idVendor 2 Vendor ID (USB IF assigns) 0x0409
idProduct 2 Product ID (vendor assigns) 0x01CD
bcdDevice 2 BCD format of device release number 0x0001
iManufacture 1 Index to string descriptor to indicate 0x01
manufacturer
iProduct 1 Index to string descriptor to indicate product 0x02
iSerialNumber 1 Index to string descriptor to indicate serial 0x03
number
bNumConfigurations 1 Number of devices that can be configured 0x01

Table 27: Device Descriptor Serial Conversion Sample
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the unit of 2mA

bLength 1 Descriptor size 0x09
bDescriptor 1 Descriptor type 0x02
wTotalLength 2 Total length of the configuration (configuration, | 0x0020
interface, endpoint, and other descriptors)
bNuminterfaces 1 Number of interfaces supported in the 0x01
configuration
bConfigurationValue 1 Input value (>= 1) for selecting this 0x01
configuration with SetConfiguration
iConfiguration 1 Index to string descriptor to indicate 0x00
descriptor
bmAttributes 1 Configuration attributes with the unit of bit 0x80
D7:"1"
D6: self-powered
D5: remote wake-up
D4-D0: reserved (0)
bMaxPower 1 Maximum power consumption of bus with 0x32

Table 28: Configuration Descriptor Serial Conversion Sample

interface

bLength 1 Descriptor size 0x09
bDescriptor 1 Descriptor type 0x04
binterfaceNumber 1 Index Number (0 based) to indicate this 0x00
interface in the configuration
bAlternateSetting 1 Input value to select alternate setting in 0x00
Setinterface
bNumEndpoints 1 Interface endpoint number (excluding endpoint | 0x02
0)
binterfaceClass 1 Class Code OxFF
0x00: no class
OxFF: vendor
0x01 — OxFE: specific
binterfaceSubclass 1 Subclass code 0x00
binterfaceProtocol 1 Protocol code 0x00
0x00: no specific protocol
O0xFF: vendor specific protocol
ilnterface 1 Index to string descriptor to indicate 0x00

Table 29: Interface Descriptor Serial Conversion Sample
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bLength 1 Descriptor size 0x07
bDescriptor 1 Descriptor type 0x05
bEndpointAddress 1 Endpoint address bits: 0x81

D7: Direction 0: OUT, 1: IN
D6-D4: Reserved (0)
D4-D0: Endpoint number
bmAttributes 1 Attribute bits: 0x02
D1-DO0: Transfer type

0: Control

1: Isochronous

2: Bulk

3: Interrupt

*D5-D2 is used only by isochronous endpoint
D3-D2: Synchronization type

0: No synchronization

1: Asynchronous

2: Adaptive

3: Synchronous

D5-D4: Usage type

0: Data endpoint

1: Feedback endpoint

2: Dependant feedback endpoint

3: (reserved)

wMaxPacketSize 2 Payload size bits: 0x0040
D10-D0: Maximum packet size

D12-D11: auditory transaction number per y
frame

(only high-speed isochronous and interrupt)
0: No addition (1 transaction / p frame)

1: 1 (2 transaction / p frame)

2: 2 (3 transaction / y frame)

3: Not in use (reserved)

binterval 1 Polling interval for data transfer endpoint 0x00
Full/low speed interrupt: specify with unit of ms
(number of frames)

High-speed isochronous/interrupt: specify N
for 2 raised to the power of N-1

with unit of y frame

(for example, 1 polling in 8y frames when
binterval is 4)

Full-speed isochronous: specify N for 2 raised
to the power of N-1

with unit of 1ms

High-speed bulk/control: specify the maximum
NAK rate for endpoint

with unit of y frame

0 means that it does not respond NAK on
OUT/DATA transaction

Table 30: Endpoint Descriptor Serial Conversion Sample

bLength 1 Descriptor size 0x07
bDescriptor 1 Descriptor type 0x05
bString 41 Language Code: 0x09 0x04

Manufacture: “NEC Electronics Co.”
Product: “Virtual COM”
Serial Number: “0 98765432”

Table 31: String Descriptor Serial Conversion Sample
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13. Cables

13.1 USB interface cable (Mini-B type)

RS e

Series "A” Plug Series "Mini-B” Plug

Series "A" Plug  Series "Mini-B” Plug
&

i

O
| O |

<5

i

Figure 52: USB interface cable (Mini-B type)
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Figure 53: TK-78F0730 schematics 1 of 2
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Figure 54: TK-78F0730 schematics 2 of 2
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