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Preface
Thank you for placing your trust in this HWU Elektronik product.

In choosing this starter kit you have decided for the powerful microcontroller family
TLCS-900 from Toshiba. The starter kit TOPAS900 Flash will help you to get familiar
with this MCU-family and will open up some of the opportunities of TMP95FY 64F to
you.

About thismanual

This manual provides all the information you will need to get the best out of TOPA S900
Flash. The accompanying utilities are described, and you will find detailed information
about them.

Changesto this manual

HWU Elektronik products are subject to continual further development. It istherefore
possible that the printed documentation does not always correspond to the latest release.
However, information about the latest changes is aways to be found in the README
fileson the installation CD-ROM. Furthermore, check our Web-Site for latest versions,
patches or updated software.
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Definitions and Abbreviations

Application Board

Chip

C-Spy

CE

CPU

Embedded Workbench

EMC

AR

MCU
Microcontroller
RAM

ROM

RTE

ROM-Monitor Program

PCB

TMPro Debugger
TOPAS900 CAN
TOPASO00 Flash I1
TOPAS900 Sandard
WindowsO

Separate available board for TLCS-900 with application
components as LCD, Keys, EEPROM, LEDs etc.

Means an integrated circuit, a high-integrated semiconductor
Debugger from IAR Systems designed for WindowsO
European Conformity

Central Processing Unit

Integrated Development Environment of AR Systems for
WindowsO

Electromagnetic Compatibility

Short form for “1AR Systems”

Micro Controller Unit

CPU with On-Chip peripherals for embedded systems
Random-Access M emory

Read-Only M emory

Real-Time-Emulator : high end system with many real-time
debugging functions, e.g. time-measurement, access
breakpoints, events, trace buffer etc.

Communi cates with a debugger (TMPro / C-Spy) and
provides debugging capabilities for TLCS-900 based MCU
boards. It isalow cost version with a subset of debugging
facilitiesof an RTE

Printed Circuit Board

Toshiba's debugger for TL CS-900 series

Name of a starter kit for TM P95PS54 MCU

Name of a starter kit for TM P95FY 64 MCU

Name of a starter kit for TM P93CS41 MCU

WindowsO is aregistered trademark of Microsoft
Corporation. In this manual “Windows” stands for
Windows95/98/NT.

HWU Elektronik Oberhausen

Page 5



Users Manual TOPAS900 Flash V2.1

1. Introduction

Because TOPAS900 Flash isatechnical product using high-end electronic componentsiit
isworth to read the whole manual to get most out of this product and to avoid possible
damage in case of unintended misuse.

The following chapters describe how to set-up the hardware and how to use the software.
All the information you need to set-up and work with TOPAS900 Flash is provided on
the following pages. Please read them attentively.

1.1. Whatis TOPAS900 Flash?

TOPAS900 Flash is a bundled package of hardware and software componentsto give a
quick introduction to the main features of the TMPO5FY 64F microcontroller. Furthermore
there are valuable features for software devel opment and debugging. Sample source code,
basic environment set-ups and this manual will minimize the time needed for learning
about the key features for the TLCS-900 family.

1.2. Key Features of TOPAS900 Flash Package

Flash MCU (TMP95FY 64) with 256 kb on-chip Flash ROM and 8 kb
on-chip RAM

Additional external 512 kb Flash ROM and external 128 kb RAM on a
compact Carrier Board (51x56mm)

Carrier Board extendable by pin-connectorsto a standard PGA-104
socket (4x26 pins)

Extensive Programming and Debugging Facilities

In-Circuit Debugging

In-Circuit Programming

Windows based Application for Programming and Debugging

Two independent Environments: Toshiba/ AR

Limited Versions of original Toshiba Tools like C-Compiler,
Assembler, Linker, Converter etc.

Toshiba s TMPro Debugger with ROM-Monitor

Demo Version of IRA’s Embedded Workbench incl. Compiler,
Assembler etc.

Demo Version of IRA’s C-Spy Debugger with ROM-Monitor
Software samples for both environments
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2. Let’s start with TOPAS900 Flash

Now it istime to start with TOPAS900 Flash. Thefirst step isto unpack everything and to
connect the power supply and the serial connection to the PC.

2.1. Whatis in the box?

After opening the box you should check whether all of the components listed below are
present:

One TOPAS900 Flash PCB

Programming and Debugging cable (10 cm, 10-pin connectors)
Standard serial null-modem connection cable (9-pin D-sub connectors)
Net-plug for power-supply

TOPAS900 Flash installation CD-ROM

Quick Start print

2.2.  Unpacking

Please unpack everything delivered in the box carefully.
IMPORTANT NOTE: Avoid touching any electronic componentsdueto possible
static discharge.
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2.3. A Glance at the TOPAS900 Flash Board

After removing the plastic cover from the PCB you should see the following (for the
picture below the cable connection between the Programming-and Debugging Board and
the Flash Carrier Board has been removed to avoid covering components, this cable must
be plugged in by default):

RS232-Connector Firmware-Processor RESET and NMI EA (external access) Flash MCU
D-SUB 9 TMP87P808 Switches Jumper TMPO5FY64F

Scratch on PCB
to break off

oy o= 1M
LU s iy
A L]

[
=Pl Hgpg

4 R an
S p

L] 5 o

5 -
] =03
| =

-]

L o -

¥

28 :

Power Jumper for Carrier Programming Board <=>

Connector Status LED Board Vcc Carrier Board Connectors Chip Select Jumpers

Fgure1: The TOPASI00 Flash Board (Top View)

As shown in the picture above the TOPA S900 Flash PCB can be divided into two
functional groups. On the | eft side the “ Programming- and Debugging- Board” islocated.
On theright thereisthe “Flash Carrier Board”, surrounded by four 26-pin connectors (not
soldered). The PCB isdelivered in one piece.

The Flash Carrier Board can also be used independently from the Programming and
Debugging Board. For independent usage it must be separated from the main board by
breaking it off.

To break the Flash Carrier Board off please use this technique: Remove the connection
cable between the two parts when plugged in. Put the TOPAS900 Flash board on aflat
and stable surface. Keep the scratch between “Programming-and-Debugging Part” and
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“Flash Carrier Part” exactly onto the edge of the surface (see also fig. 2). Push down both
parts carefully until the board breaks into two parts. By breaking into two parts the

electrical circuitry is not modified in any way. It isjust amechanical separation.

Scratch on the
PCB

< <

%] %]

> >

a a
TOPAS900 Flash Board Flash Carrier |

Desk or other stable basis
Edge
Fgure2 : Bresking off TOPASO00 Hash Board from Hash Carrier Board

2.4.

Principe of Connection

The components are to be connected as the scheme bel ow demonstrates:

Net —  AC Power Net

Plug
C|:: Iash rogramming & Debugging
arri
Boar Board |—|

Null-Modem Cable
RS232 with 38400 baud

Windows-based PC

Fgure 3 : Principe of Connection
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3. Hardware Description

TOPAS900 Flash consists of two boards: Programming-and-Debugging Board and Flash
Carrier Board.

3.1. Programming and Debugging Board

Asthe name betrays this board is for programming and debugging purposes. The
firmware processor, a TMP87P808P, is listening the serial data communication between a
PC and the TOPA S900 Flash board. The firmware reacts on special data sequencesto
switch the target processor to several modes.

The Programming and Debugging is composed of the following components (to understand the
design in detail it is recommended to make a print out of the schematics shown at the end of this
manual):

Firmware Processor

Power supply

Status LEDs

Control Switches (Reset and NMI)

Serial Communication, Connector and Line Driver
Connector to Flash Carrier Board

3.1.1. Firmware Processor

A Toshiba TMP87P808 8-bit microcontroller of the TLCS-870 family isused. It isdriven
by an 8 MHz quartz resonator.

The processor drives control lines of the target system (Flash Carrier Board with
TMPI5FY 64). Thelinesare /EA, /BOOT and /RESET. With these lines the target
processor can de driven into several modes that are selected by the rising edge of the
RESET input. Please refer to the manual for further information on Single Boot Mode /
Single Chip Mode and Multi Chip Mode. Also read the information given by the
memory maps later in this manual.

To control the target system the firmware is listening to the serial communication for
certain binary control sequences that are generated by the Windows-based Flash
Programming Tool. If a control sequence match is detected, the firmware processor
switches the target system into the required mode.

3.1.2. Power Supply

The power supply is mainly build by the net plug and a5V voltage regulator. Because the
board has no on/off switch unplug the power plug from the board when connecting or
disconnecting the target or when connecting the Flash Carrier Board to another
application. Theinput power (at the board’ s power plug) can beupto 12V DC.
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3.1.3. Status LEDs

There are two status LEDs on the board. A red one and ayellow one. Thered Led is
controlled by the firmware processor and the yellow led is driven by the Flash MCU on
the Flash Carrier Board. The yellow Led can be used as avery simple output device to
show ainterna state. Take alook at the LedDim sample to see how a Led can be dimmed
by pulse-width modulation.

3.1.4. Control Switches (Reset and NMI)
On the Programming and Debugging Board two switches (keys) are mounted. The Reset-
switch resets the firmware processor. After reset it lets boot the Flash MCU from external
flash memory. Normally the external memory contains one of the two ROM monitors
(IAR/Toshiba).
The second switch isto give afalling edge to the Flash MCU's NMI (non-maskable
interrupt) input. The Toshiba ROM monitor reacts with stopping the user software, if it
runs.

3.1.5. Serial Communication, Connector and Line Driver

The serial communication is build by a null-modem cable connected between the PC and
the TOPAS900 Flash Board. For connection the board has a 9-pin D-sub male connector.
To adapt the level between RS-232 and TTL acommon RS-232 line driver isused. The
serial communication between PC and firmware controller uses the parameter 9600,8,N, 1.
Thisbaudrate is only used for control commands. The communication speed between
Windows-Software and MCU on the Flash Carrier Board is always 38400 baud.

The communication uses the TxD and RxD lines only. These two lines are directly wired
with the 10-pin connector to the Flash MCU. The firmware controller is connected in
parallel. Both, the firmware processor and the Flash MCU are connected to the RxD and
TxD line. To avoid both processors sending data to the same line the firmware processor
switches it TxD output to high impedance when it is not used by the firmware itself.

3.1.6. Connector to Flash Carrier Board

To connect the Flash Carrier Board a 10-pin connector is mounted at the edge of the
board. The 10-pin cableisto be plugged in on both sides to connect both boards together.

3.2. The Flash Carrier Board
The Flash Carrier Board is composed of the following parts:

The TMPO5FY 64F Microcontroller

512 kb Flash ROM TC58F400 (90 ns)

128 kb RAM TC551001 (70 ns)

Connector to Programming and Debugging Board
MCU Terminal Connectors

Jumpers
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3.2.1. The TMP95FY64F Microcontroller

The Flash Carrier Board has the main component of the starter kit soldered on it: the
Toshiba TMPO5FY 64F microcontroller.

To get an overview of its powerful features lets have alook to its original data sheet
(extract):

1. TMP95FY64F Basic Specification

1.1 Outline and Feature
TMP95FY64 is high-speed advanced 16-bit microcontroller developed for controlling medium to large-
scale equipment. TMP95FY64 has 256K-Byte Flash memory which can be rewritten and erased on board.
TMP95FY64 is housed in QFP-100pin package.

Device characteristics are as follows:
(1) Original High speed 16-bit CPU(900/H CPU)
TLCS-90/900 instruction mnemonic upward compatible.
16M-byte linear address space
General-purpose registers and register bank system
16-bit multiplication/ division and bit transfer/arithmetic instructions
Micro DMA :4 channels(640ns/2bytes at 25MHz)
(2) Minimum instruction execution time:160ns at 25MHz
(3) Internal RAM:8Kbyte
Internal ROM:256Kbyte Flash memory
(4) External memory expansion
Can be expanded up to 16M byte (for both programs and data)
AMB8/16pin (select the external data bus width)
Can mix 8- and 16-bit external data buses. ....... Dynamic data bus sizing
(5) 8-hit timer:8 channels
Including event counter function(2 channels)
(6) 16-bit timer/event counter:2 channels
(7) Serial interface:3 channels
(8) 10-bit A/D converter:8 channels
(9) 8-bit D/A converter:2 channels
(10) Watchdog timer
(11) Chip select/wait controller:4 blocks
(12) Interrupt functions:45-Interrupt sources
9-CPU interrupts ..... SWI instruction, and lllegal instruction
26-Internal interrupts .....7-level priority can be set.
10-External interrupts .....7-level priority can be set.
(13) 1/0 ports : Single chip mode 81 pins
Multi chip mode 55 pins(at AM8/16="H")
(14) standby function:4 HALT mode(RUN,IDLE2,IDLE1,STOP)
(15) Operating Voltage : Vcc =4.51t0 5.5V
(16) Package:100pin QFP(LFFP100-P-1414-0.50C:Thickness 2.4mm)

To get an overview on theinternal organization of the TMPO5FY 64 let’s have alook to its
schematic block diagram:
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<—1— VCC[3]
ANO - AN2(PAQ - PA2) — ]
ANS/ADTRG(PA3)) — > 900/H CPU <—— VSS[3]
AN4 - AN7(PA4 - PA7) ——>>|  10BIT 8CH :
VREFH —+—> AD XWA w| A 0sC <~—T—X1
VREFL ——>>| CONVERTER XBC BlC > X2
’2¥§§ i XDE D|E —f>ClK
XHL H| LU <—T— AM8/16
N XIX 1X <——EA
> 8BIT 2CH XY Y <—+— RESET
DAOUTO,1 < DIA XIZ iz
CONVERTER XSP sp PORT 0 <——>> (P00 - P07)D0 -D7
<— 32bit—>
SR[_[F] PORT 1 <—| ~ (P10-P17)D8 -D15
TXDO(P80) <—|—> PC
RXDO(P80)<—| = SEFéIAL 110
SCLKO/CTSO(P82)<——=> €H.0) PORT 2 <> (P20 - P27)A16 -A23
TXD1(P83) <——>>
RXDA EP8 4; = | <] SsERALIO WATCHDOG
SCLK1/CTS1(P85) <——: (CH.1) TIMER PORT3  |<<——> (P30- P37)A8 -A15
TSl s
SCLKZ/CTSZEP57; <——>{ (CH2) PORT 4 <<——>> (P40 - PAT)AQ -A7
= RD(P50)
> WR(P51)
TIONNT1(P70)<——>| 8BIT TIMER 8KB RAM PORT 5 <——>> HWR(P52)
(TIMERO) <<——> BUSRQ(P53)
S S?IMEMER <——=> BUSAK(P54)
(TIMERT) <> WAIT(Ps5)
CS/WAIT > CS0(P60)
8BIT TIMER CONTROLLER > CS1(P61)
(TIMER2) (4-BLOCK) > CS2(P62)
— = CS3(P63)
8BIT TIMER
<77
TOINT2PT =1 "1imERS) 256KB Flash -
INTERRUPT [~ — NMI
8BIT TIMER CONTROLLER |<t——> INTO(P56)
TI4/INT3(P73) <<——>>| (TIMER4)
TO5(P74) <——> sﬁlTMEgSE)R k= TIBINT5(P90)
<——>> TI9NNTB(P91)
16BIT TIMER <> TO8(P92)
8BIT TIMER (TIMERS) k<——> TO9(P93)
(TIMER®6) 2KB Boot ROM <—t—>> TIA/INT7(P94)
8BIT TIMER 00 16BIT TIMER  |<<——>> TIB/INT8(P95)
TOTINT4(P75)<——=>>|  (TIMERT) (TIMER9) <<——> TOAITOB(P96)

Figure4 : TMPI5FY 64 Schemetic Block Diagram

3.2.2. 512 kb Flash ROM - Toshiba TC58F400 (90 ns)

This memory component is soldered on the bottom side of the PCB. It has asize of 512
kb. The chip can contain any software and data that fit into 512 kb. On delivery it contains
the AR ROM monitor.

The device can be addressed in 8 bit (byte) or 16 bit (word) organization. In case of the
present starter kit it iswired by an 8-bit data bus. The disadvantage of lower operating
speed is equalized by the gain of 8 port pinsthat are free for application purposes.

The external flash ROM is addressed by 19 addresslines A0..18. The datalines are
DO0..D7 and the chip is selected by /CS2 pin of the MCU. The type of operation is selected
by the /WR and /RD line accordingly. The/BY TE input is fixed to low level so that the
byte mode is activated.
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Please refer to the memory maps to get information about the address range of the chipin
memory.

3.2.3. 128 kb RAM - Toshiba TC551001 (70 ns)

This memory component is soldered on the bottom side of the PCB. It hasasize of 128
kb and is organized in 8-bit words. It is addressed by 17 address lines A0..16. The data
linesare DO..D7 and the chip is selected by /CS0 pin of the MCU. The type of operation is
selected by the /WR and /RD line accordingly.

Please refer to the memory maps to get information about the address range of the chipin
memory. The external RAM is used additionally to the internal RAM of 8 kb of the MCU.
When the Toshiba ROM monitor is running ailmost 32 kb are alocated to the ROM
monitor. For al monitor operations the RAM is mapped to address OxFEO0O00OQ..OxFFFFFF
and coverstheinterrupt vector areathat must be writable for debugging purposes.

3.2.4. Connector to Programming and Debugging Board

To connect the Programming and Debugging Board a 10-pin connector is mounted at the
edge of the board. The 10-pin cableisto be plugged in on both sides to connect both
boards together.

3.2.5. MCU Terminal Connectors

The Flash Carrier Board can be used - when properly programmed - stand-alonein a
user’ s application. For this kind of usageit is necessary to insert and solder four 26-pin
connectors into the prepared drill holes. The prepared space for the connectors can easily
found by searching the Flash Carrier Board for the printed labels“MCU1”, “MCU2",
“MCU3" and “MCU4". The connections to the MCU are made as easy as possible. Each
of the 100 pins of the MCU are connected directly to MCU connectors. E.g. pin 11 of the
MCU iswired with pinl11 of “MCU1" connector. Pin 26 of each connector isleft out and
not connected (the MCU has 100 pins, but 4x26=104). It is recommended to do direct
measurement at the terminal connectors (or their metalized drill holes) instead of
contacting the very small and sensitive MCU pins.

3.2.6. Jumpers

J_CS0: Thisjumper isto connect/disconnect the chip select line CS0 to the on-board
RAM device. If an external data/address busis not required, it is recommended to open
thisjumper. The CS0O pin can be used as a port pin additionally.

J _CS2: Same as above. The CS2 pinis used to enable the on-board flash ROM device.

J_EA : Jumper to select between internal (high/open) and external flash memory access
(low/closed) after reset. When the Flash Carrier Board is connected to the Programming
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and Debugging Board, the jumper can be left open —the lineis controlled by the firmware
controller.

If the Flash Carrier Board works stand-alone (without Programming-and-Debugging
Board), the jumper must be set when external flash software should be executed. If the
jumper isleft open, the /EA pinis pulled up by a 10k pull-up resistor and the Flash MCU
boots from internal flash memory. When the MCU isreset with /EA at high level, the
external memory can be accessed additionally. The entire ROM size would be 768 kb and
128 kb of RAM. When the MCU isreset with /EA at low level, the internal flash ROM
cannot be accessed additionally.
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4.  Software Description
The development software of TOPAS900 Flash can be chosen from two alternatives

» the Toshibaand
» thel AR Systems Environment.

Both are powerful tool setsfor program development and debugging. The user can decide
for either of them but should take into account that for debugging programs on
TOPAS900 Flash board each environment has its own ROM-Monitor for supervising user
programs. By default the |AR C-Spy ROM-Monitor isinstalled and the on-board flash
memory has to be reprogrammed by Toshiba TMPro Monitor before debugging.

Furthermore the | AR environment contains an outstanding, window-oriented pr ocessor
simulator which can be used for off-line debugging before switching to on-line
debugging on the board.

Both environments are described in the following.

4.1. 1AR Tools

4.1.1. Embedded Workbench

When having decided for IAR environment user program devel opment can be done by
the embedded workbench. Choose “I AR Embedded Workbench” program group and
click the workbench icon. The upcoming initial desktop should be used to load a project.
The workbench is directed by project files which comprise al necessary setting for a user
project. To get started, first of al open the demo project by loading the“DEM O.PRJ”
file through the file menu from “I AR\EW22DEM O\T900". From this project all new
projects can be derived. The previous desktop is aways regenerated. The way to change a
project is explained in the respective help. The Demo project opens the directory
“DemE900H” with a demonstration example. Before the demo is recompiled do the
following changes to the project: select Project from the main menu and select Options.
A dialog will pop up. Select the category C-Spy. Then choose Serial Communication on
the right side. Select the COM port that is used for debugging with TOPAS900 Flash kit.
The baudrate must be set to 38400 baud. After confirmation by clicking OK pressthe

debugger button @J of thetool bar on the top of the window. The project will be
recompiled and the C-Spy will be launched. The connection to the TOPAS Board will be
made and the debugger is ready to work with. The demonstration shows how to use
terminal functions. To view the output of the demo open the Terminal 1/0 window.

After having loaded the Demo project the desktop looks like shown infig. 4.
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27 1AR Embedded Workbench - demo.pij M= B3
fie Edt View Project Took Optins Window Help
Ol =] 2] 215 @I )| & -] S| v E=|

i E T E R

il demo.prj

Targets: | DemE S00H

= A e 0H
F-_] Comman sources

Ready | [ RaMT— 4
Fgure5 : IAR Embedded Workbench Desktop with Praject Window

Editing Sources

The workbench contains a powerful source-code editor. The editor istailored for C code.
The C syntax is highlighted by colors and intensity and on request bookmarks and/or line
number can be displayed. Functions like cut & paste, find & replace are included as well
as bracket matching on request.

Compiling and Linking

By selecting “Project” from the menu bar, compiler and linker are invoked simply by
clicking the respective command in the menu like “Compile”, “M ake”, “Link” and
“Build All”. Thelistfilesare written to the “...\List” directory (default) selected by the
project file. All directory settings are made by choosing the “Options...” command.

4.1.2. C-Spy Debugger/Simulator
There are two ways to invoke the C-Spy debugger.

First by selecting the icon directly from program group “I AR Embedded
Workbench” or

from the Embedded Workbench desktop.
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In case of adirect start C-Spy will open adesktop with “FEile”-* Open” enabled. An
executable file can be browsed then.

When starting C-Spy from the Embedded Workbench the executable fileis defined by
the project file. Hence, no definite settings have to be done in addition. Clicking the
magnifying glassicon in the project bar starts the C-Spy Debugger

The C-Spy Debugger is a powerful tool for program debugging because it comprises a
platform for real-time debugging in co-operation with the Monitor on TOPAS900 Flash
board as well as an off-line, window supported controller simulator.

Consequently the user has to select between both:

In case of adirect start of C-Spy and trying to load an executable, a window named
“Session Options’ comes up in which “ST900” or “RT900" can be selected.
Choose ST900 for invoking the simulator or RT900 to select the download to Monitor
option.

In case of using the Embedded Workbench, before clicking the magnifying glassicon,
inthe “Project” menu the “ Options...” have to be selected to adjust the debugger.
Choose C-Spy from the “ Category” and “ Simulator” or “ROM-Monitor” to preset
C-Spy. Then click the magnifying glass to invoke C-Spy.

In both modes the following C-Spy desktop is displayed. When coming up only the
report window is displayed. All other windows can be opened on request and tiled like
shown (Toolbar, Window).

4.1.3. C-Spy ROM-Monitor

The C-Spy ROM-Monitor isinstalled by default on TOPAS900 Flash board. For re-
programming the on-board (external) flash memory with this monitor please refer to
section 5.2. The yellow led does not flash in opposite to the Toshiba ROM monitor when
the ROM monitor is executing. The speed of serial connection is 38400 baud Thisisvery
important to know when recompiling projects for the debugging environment. The Intel-
hex file containing this monitor is1 AR.h20.

4.1.4. IAR Tools Limitations

The Demo version of the ICCT900 compiler does not support the -A and -a options.
The Demo version of the ICCT900 compiler has a code size limit of 4K compiled
code.

The Demo version of the AT900 assembler has a code size limit of 4K assembled
code.

The Demo version of the EWT900 workbench has a code size limit of 4K linked code.
The Demo version of the EWT900 workbench does not include the command line
versions of the assembler and compiler.

Use the supplied project file: <installation root>\t900\demao.prj to generate demo files
for C-SPY simulator and ROM-monitor.
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The project file assumes that the workbench has the <installation root> directory:
CANAR\EW22DEMO

4% CSPY - DemES00H.d30 E= B
Fie Edit Vew Egecute Contol DOptionz Window Help

& e Bpe= & 2m 2
| o] Zlalelzzlz] 2] gl ¥

il Memoiy

P[] B3 || 7 Source

8 lﬁi3’2| |MEMORY :l {100 ‘ |cstartup.s30 ﬂ I

0=x00000100 00 00 00 00 00 00 00 00 00 Dtii ¢ STARTUP: =]

0x00000110 00 00 00 00 00 00 00 00 00 0c #endif

0x00000120 00 OO0 00 00 00 00 00 00 00 OC L]

0x00000130 00 00 00 00 00 00 00 00 00 oc

0x00000140° 00 00 00 Q00 00 00 00 000 00 0C

0x00000150 00 00 00 00 00 00 00 0O 00 OC

000000160 00 OO0 00O OO0 00 OO OO OO 00 OC ; If hardware must be initiated asap, e.q. T
ﬁ ﬁ

-
(S PR el b R} P T T T T N ¥ TR e TR B ¥ T e Y SN e Vi e S e e e S e e e i e e e e P e
1I I : 4

7 Register

Download completed, 1121 bytes loaded

WA BC. DE HL
WM  [oooo  [oooo | joooo
XX Xy KIZ
|onoooooo |oooooooo |oooooooo
XSP XNSP PC

|onooo1oo0 [TT] |oson

= =
| | o 27

|Feady [o1A4733 Modgns |
Fgure 6 : C-Soy Desktop with Source Code, Memory and Regigter Window

For al further handling of the C-Spy Simulator or ROM-Monitor please click the “Help”
in the Toolbar and select the topic of interest.

4.2. Toshiba Tools

4.2.1. Compiler, Assembler, Linker, Converter

All Toshiba software development tools are running in DOS environment. Hence, under
WINDOWS a DOS box has to be opened by selecting the MS-DOS icon or clicking a
tailored batch file from the Windows-Explorer. All respective manuals can be accessed by
the program group “TLCS-900 Tools”.

Editing sour ces

The source code of user C- or TLCS-900 Assembler programs should be plain ASCII text
edited by regular text editors like Windows-Editor, WORDPAD or others. The extensions
of the filenames should be “.C” for C-language programs and “ . ASM” for assembler
programs.
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Compileand Link

Preparing programs for execution, i.e. compile and link, can be done by asingle DOS
command line invoking a so called driver: for C-programs“cc900” driver and for
Assembler programs “mac900” driver.

For further information on drivers please refer to the “language tool operation manual”.

Please notice that the drivers additionally invoke the linker “tulink”. For linking alinkage
command file is needed with the extension is needed. The usua filename extensionis
“.LNK” or “.LCF”. Thisfile defines the desired mapping of variables and of program
code to memory addresses. Examples of linkage command filesto fix user programsinto
TOPAS900 memory please refer to the examplesin “\SAM PL E\TEST 900" directory. In
all subdirectories arefilesnamed "M AKE.BAT*. Executing these fileswill compile and
link the sample projects. Detailed information can be found in the respective manual. The
user aways should add the assembler file*STARTUP.ASM” to the link command
which embeds user programs into some initializing code and should use the linkage
command file“SAMPL E.L NK” which sets the correct target address space. The
STARTUP.ASM program also includes the“1O900.H” filein which all implemented
input/output addresses are defined by variables and can be applied by user programs.

Program preparation for debugging
To prepare programs for source level debugging the driver has to be invoked with “-g*
switch.

Program format conversion
Executable programs (extension “.ABS") can be converted to Intel-Hex or Motorola-S
format by invoking the format converter “tuconv”.

Converting for Internal and External Memory

To program software to internal or external flash memory Intel-hex files must be created
by using the “TUCONV.EXE” tool. The execution address range is the same
(OxFCO000..0xFFFF00) but the programming address space is different. In programming
mode both, the internal and the external flash memory can be programmed, but in
different address ranges.

Sample command lines:

Converting for external memory:
-1 -Fh20 -ra 0xf80000,0x80000,0x80000,,
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Converting for internal memory:
- -Fh20 -ra Oxfc0000,0x040000,0x010000,,

Examples
For examples of program development please refer to subdirectories of

\SAMPLE\TEST900
where some example programs and respective compile and link driver command lines can
be found.

HWU Elektronik Oberhausen Page 21



Users Manual TOPAS900 Flash V2.1

4.2.2. TMPro Debugger

The TMPro Debugger isinvoked by selecting the ” T oshiba Debugger” program group
and clicking the TMPro Debugger icon. Program debugging is done by downloading user
programs to external RAM on TOPAS900 Flash board and running them supervised by a
Monitor program in the external flash memory on the board.

[% TMPRO Debugger / DEM300 - D:\Programme’\TOPAS 900Flash\SAMPLEAT est900\L eddim\LedDimCOM2.tdp

File  Edit Execution Yiew Tool Settings Window Help

e =l am e =) xll

J LR EEE EETE OO == |
Snulce['l] Main.c [_ (o] =] [ Disassemble[1] I ] 3 I
|J‘|i, Browse : |Mam j J Start Address : |UHfFDDEe J
EER up =1; j 00ff005e SETE 0=7, (0=x3B
93 =
94 : #% MCII intialization *- 00ff0065 LDB (0=75).0=x10
95 PECR.EEG = 0=04; <% PB4 is output for led oo0f£0068 EI 0=0
96 TREGO . EEG = 0=00: <% O=zl00 oo0ffo0éa  L7:
97 TREG1 . REG = Oxle: A% =3> 20 MHz ~ 256 = 30 = 20 Hz 00ff006a LDW (0=042), 0=0
N TO1MOD REG = O=43; <% 8 bit timer0 use T16 clock oof£0071 Lo Wh, (0=042)
EEN T1ERUN . REG |= 0=80: A% prescaler run oo0ff0076 CEW Wa. (0=040)
& 00f£007h JR GE. 0=0FF0096
101: IHNTETO1 .EEG = O=10; <% enable timer interrupt timer :
102:
103: <% Info @ the timer is setup for 20 Hz ISR frequency ooff0080 CALR 0=0FF0036
104: #% The ons/off time of led counts up to 20 ooff0083 IHCL 0=2, ES5P
105: <% The resulting dim frequency i= 1 Hz (1 second to dim upsdown’ J:J |
106
e £ Register =[G
%23 __asn("si"): #% gnable interrupts EI Bark: [Curent 'I
G R lasatatoens EWA: [D00000a6 | SYSH: 1
113: for (i=0; i<ontime; i++ #BC: [00000000 IFE: [0
8 EDE: [000100a6  MAX: [T
115: ¥HL: [D10000fL | REE: [0
11h: for (i=0: i<20-ontims; i++) b *1%: [foooooon SF: [0
|«] | M Z|| EIY¥: [poooooon ZF E
; T HI1Z: [G0000000 HE: [0
&
e = e Mz fooonone HE (O
SR LT Lins EE Lile addiess: [Oatea0  v] of |G| (|| HHSE: [00 NE: [0
Main{ woid } line 100 O0=xff0061 Hain.c — SR: [Go4n cF: o
Oxfffeal: 44054044 44414545 BC
Dxfffeb0: 00004005 41114040 R EEN0EL
O=zfffecl: 051d1545 51554537

Oxfffedld: 45051401 05404041 TII5I540 Z0I2150
Oxfffe=0: 01404444 05044140 44051554 41010545

07:53:29 . Rpt-E1B-000-00:Restoring other tools. .. ;I
07:53:29 . Rpt—-E03-000-00:Loading profile complete. (D:“Programme~TOPASIO0F lash ~SAMPLETest900~Ieddin~LedDinCON2 . tdp)

07:53:34 : Wrn-FF2-411-00  Eead out of Hemory—map({adr=0x2094209C, len=0=0004) =
07:53:50:Wrn-FF2-411-00:Read out of Hemorv-map({adr=0x209C209C, len=0=x0004) <
1| | »
For Help, press F1 STOP | S

Figure 7 : TMPro Window

When using the Toshiba environment there has to be a connection between the TMPro
Debugger on the PC and the respective Monitor (..\monitor\toshiba.h20) being started on
TOPAS900 Flash board. Hence, in beforehand the TOPA S900 board has to be connected
and active which is notified by the quickly flashing yellow LED. Invoking the TMPro
Debugger sets up the seria transfer line. Important to know when creating new
debugging profilesis the fixed communication speed of 38400 baud. The successin
setting this connection can be watched by LED stopping to flash a short while and
subsequently the Monitor will change the ratio of flashing to ca. 1:5. Hence, both the
Debugger and the Monitor are ready to work together.

Executable user programs are those with extension “.ABS". Some small experimental
examples can be found in the directory “\SAM PL E\TEST900"“. Select menu “FILE
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L OAD" to load a program. The TMPro Debugger displays the source code in the source
window and automatically downloads the user program to the TOPA S900 Flash board.

After downloading a user program to the TOPAS900 Flash board RAM it can be started
(clicking go button) or traced (clicking one of the step buttons) by TMPro debugger. If a
user program is running the red LED on the TOPAS900 Flash board is switched on
permanently. Running programs can be stopped by TMPro debugger (click stop or finish
button), by a breakpoint being defined before (break set at a specific source code line) or
by actuating NMI switch on the TOPA S900 Flash board. The next statement of the user
program to execute is marked in the source code window.

For further details please refer to the help manual in the “Toshiba Debugger” program

group.

After starting the TMPro Debugger, a profile file which comprises alot of settingsfor a
user program should be loaded or —if not existing — created.

If TMProiscalled thefirst time after installing the creation of a new debugging profileis
necessary. From this profile further individual profiles can be derived. Before starting the
TMPro debugger be sure that the Toshiba ROM monitor isinstalled properly on the
TOPAS900 Flash board (external flash ROM) and is started (by pressing the reset
button). The yellow led must be flashing as an indicator for “ Toshiba ROM monitor
running”.

42.2.1. How to create a new debugging profile (*.tdp)
The following steps show how to setup a new profile. Just follow the steps below, which
give a short description. Please refer to the TMPro help file for further information (topic:
Starting the Profile Wizard and Wizard Processing).

Launch the TMPro Debugger by clicking itsicon in the start menu. £
Select New Profile from the File menu

A dialog will come up and requires
information about the connection.

Select the COM-port that is used for LN ‘Addmg: |
the serial connection to the
TOPAS900 Flash Board. The DTE- @ LM o Name [Com2 |
Speed must be set to 38400 baud as

shown on the left side. Confirm this
didog for the next step. After D iy Conper
confirmation the serial connection to

the TOPAS900 Flash board’s ROM

monitor is established.

DTE Speed - f32400 =l

< Zurtick I WwWieiter > I Abbrechen Hilfe:
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The fields of this didog are
concerned with the Real-Time-
Emulation System (RTE) from
TOSHIBA. No changes can be mage
here, so just confirm this dialog for
the next step.

The fields of this dialog show the
memory mapping of the TOPAS900
Flash Board. Because of limitations
of the ROM-Monitor no changes can
be mage here, so just confirm this
dialog for the next step.

Load Object File: enter the object
file of the project that should be load
by TMPro Debugger. Click the
Browse button to select the ABSHile
of your project. Source Search
Path: the path information of the
source files of a project are stored in
the abs-file absolutely. The source
search path gives an alternative path
to load the source files, if the files
given by the abs-file are not valid.
Work Space : Specifies the directory

Tupe: Processor name

foem = [
Model :

I[unknown model] j
Emulation Pod

I[unknown pod] j

< Zurlick I ‘wheiter » I Abbrechen Hilfe
Celuiz) Uz izt
Mo | Start | End | Size
[m 0=000000 0=00009¢ 0000020
1 0=0000a0 0=00209¢ 0002000
(2 0+f20000 Owfdfff 0080000
(3 0x+f0000 Qufeffe 0x020000
4 | i
czuiick [ weiters | Abbrechen | Hite |
File / Directory [ x]
Load Object File :
Ic::\TDF'ASSDDFIash\S.&MF'LE\Leddim\Leddim.abs Browse |
Source Search Path
I Browse |
“whork Space
Ic:\TDF'ASSDDFIash\S.&MPLE\Leddim'\Leddim.abS'l Browse |
Load Script File
I Erowse |
Startup Label :
ISTAHTUF';_STAHTUF';_STAHTUF'
<Zuiick [ weiters | Abbrechen | Hite |
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where the Debugger places temporary files. Confirm this dialog for the next step.
Script File and Startup Label can be left unchanged. Confirm the dialog to get to the

next dialog.

This dialog has no effect for the
ROM monitor operation and should
be confirmed unchanged.

This dialog asks for a filename for
the new profile that has been created
in the steps before. The default name
is .\profilel.tdp. Choose a
meaningful name for the project like
leddim.abs. After confirmation of
this last step the profile is created
and stored to disk. The abs-file will
be loaded. Check the information
given at the bottom of the TMPro
window about the loading of debug
information or warnings or error
messages. When the profile is
double-clicked in the Windows-

Other Settings [ x]

“You need click on "nterupt on' if pou want to usr a interrupt function.

You need click on "Steplnterupt on™ if you want to usr a inkerupt function when
executing step.

Interrupt Switch :

™ Steplrtermupt On

< Zuriick I WwWieiter > I Abbrechen Hilfe:

New Profile [ =]

Profile Setup iz Complete!

< Zurlick I Fertig stellenl Abbrechen | Hilfe |

Explorer the TMPro Debugger is started automatically with all the setting contained in

the profile.

4.2.3. TMPro ROM-Monitor

Using the Toshiba environment makes need of changing the ROM-Monitor in TOPAS900
Flash board because the IAR C-SPY Monitor isinstalled by default. For programming the
on-board (external) flash memory with the TMPro Monitor please refer to section 5.2. The
filethat isto be programmed into external flash ROM is named T oshiba.h20.The speed
of serial RS-232 link to the PC is aways 38400 baud. After starting the monitor (by
pressing the reset button) the yellow led flashes to show that the monitor is running.

HWU Elektronik Oberhausen

Page 25



Users Manual TOPAS900 Flash V2.1

4.2.4. Toshiba Tool Limitations

The CC900 comesin alimited version with TOPAS900 Flash.
These restrictions are to be noticed:

The C-compiler has alimit of 2000 lines per file
The delivered tools are not supported and no subject of further development or
mai ntenance.
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4.3.

ROM-Monitor Memory Usage

4.3.1. IAR ROM-Monitor

Enviroment :
Target:

IAR
TOPAS900 Flash II

Memory Usage of ROM-Monitors

000000H
0000ACH

0020A0H

F80000H

FEOOOOH

FFFFOOH

FFFFFFH

Internal I/O
Not allocated
(160 bytes) or alocate
Free
Internal RAM )
ROM Monit
(8K bytes) onitor
Free
external memory
\__/—\ Free
w
external memory
ROM Monitor
External Flash Memor
(512 K bytes)
Free
ROM Monitor
External RAM
(128 K bytes)
Free
ROM-Monitor uses:
Vector table RESET vector (FFFF00)
(256 bytes) RxD2 vector (FFFF94)

Fgure8 : Memory Usage of AR ROM-Monitor

000100H

0007FFH

F8681CH

FEFFFFH
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4.3.2. Toshiba ROM-Monitor

Enviroment :
Target:

Toshiba
TOPAS900 Flash Il

Memory Usage of ROM-Monitors

000000H
0000ACH

0020A0H

F80000H

FEOOOOH

FFFFOOH

FFFFFFH

Fgure9 : Memory Usage of ToshibaROM-Monitor

Internal I/O
Not allocated
(160 bytes) or aflocate
Internal RAM Free
(8K bytes)
external memory
\__/—\ Free
\—/—\
external memory
ROM Monitor
External Flash Memor
(512 K bytes)
Free
ROM Monitor
External RAM
(128 K bytes)
Free
ROM-Monitor uses:
Vector table RESET vector (FFFF00)
(256 bytes) RxD2 vector (FFFF94)

F8C961H

FE2A9BH
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4.4. Restrictions of ROM-Monitor Usage

Thetable below lists the restrictions that are caused by the usage of the ROM-monitor
software.

Resource Type IAR C-Spy ROM-Monitor Toshiba TMPro ROM-

Monitor
ROM Address Space |0xF80000..0xF868FF 0xF80000..0xF8CAFF
RAM Address Space |0x000100..0x0006FF, OxFEO0000..0XxFEFFFF
0x000700..0x0007FF,
OXxFE0000..0xFEO1F1,
OXFEFDO0O..0XFEFFFF

Interrupts RESET, SWI7, RxD2 RESET, NMI, SWI7, RxD2

MCU Pins D0..D7, A0..A18, /RD, D0..D7, A0..A18, /RD,
IWR, /ICS0, /ICS2, TxD2, |/WR, /CSO0, /CS2, TxD2,
RxD2, /IBOOT RxD2, /IBOOT

Other DI forbidden, clock DI forbidden, clock speed

speed fixed @20 MHz  [fixed @20 MHz
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5.  Functional Description

5.1.

RAM are differently mapped in three different modes of operation.

The memory map of the MCU itself isasfollows:

000000H

0000A0H

000100H

0020A0H

©10000H

FCO000H

FFFFOOH
FFFFFFH

Operating Modes
Besides 1/0 page, 8 Kbytesinternal RAM and the interrupt vector areathe TMPO5FY 64
controller has 256 Kbytes of internal flash memory. TOPAS900 Flash board additionally
is equipped with 512 Kbytes external flash memory (double size of internal flash) and 128
Kbytes external RAM (half size of internal flash). The flash memories and the external

5.1.1. MCU Internal Memory Map

Internal /O A \
(160 byte) Direct
Area(n)
Internal RAM
(8K byte)

External memory

Internal Flash
(256K byte)

Vector Table
(256 byte)

64KByte Area
(nn)

16MByte Area

(r32)
(-r32)
(r32+)

(r32+d8/16)
(r32+18/16)
(nnn)

i

Figure 3.2(1)TMP95F Y64 memory map(Single Chip Mode)

Single Chip Mode

000000H
0000AOH

Internal VO

Internal RAM

0020A0H

FCO000H

FFFFFFH

Internal Flash

//’
e

( [ I=Internal Area )

000000H
0000AQH

0020A0H

0100004+
o

O4FFFFH_
,,//
-
S
-
S
" FFF800H

~ FFFFFFH

(

Single Boot Mode

Internal VO

Internal RAM

Internal Flash

Internal Boot ROM

[ l=Internal Area )

Figure10: TheMCU'sInternd Memory Map
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5.1.2. Internal Mapping in different Modes

Single Chip Mods Single Boot Mode
Q00000H 000000H
Intemal 1D 160Byie Infemal /0 1B0BEyta
OO00ALH | OGO0A0H
Infemal RAM BRBybe Intermal RAM BKEByte
QO2080H | 0020A0H
(External Area)
(" 010000H
| internal  256KEyie
=% Flash memary
{External Arsa) / ~ DAFFFFH
f 050000H
(External Area)
Fcuuuuwl | 25EKByts 3 FEFAEOOH el e
Fiash Memary |/ Boot MROM
FFFFOOH
i |1mmt (258Byie} FPFROCH) | ermupt  (2558yte)
| Wechor Vecior
FFFFFFH J FFFFFFH

Figure11 : Internd Mapping in Single Boat and Single Chop Mode

5.1.3. Programming in Single Boot Mode

The TMPO5FY 64 flash controller comprises 256 Kbytes of internal (on-chip) flash
memory. For first-time programming of this memory a small portion of internal program
located in an internal Boot-ROM area has to be activated. Thisis done by resetting the
controller and restarting it by holding the /BOOT lineinitialy to Low. The controller then
runsin SINGLE BOOT mode (see a so controller manual) executing a program from
Boot-ROM for programming the internal flash from a serial line. For this programming
action the internal flash is switched to addresses from off 10000h (seefig. 5/6).

Handling of the/BOOT line and programming from PC is managed by a small
additionally implemented 8-bit controller TM P87P308.
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MEMORY MAP

Boot Memory : Boot ROM
Reset-Conditions :

IEA=H

/BOOT = L (single boot mode)

000000H Internal /0
(160 bytes)
0000AOH
Internal RAM
(8K bytes)
0020A0H
external memory
\—/—\
\—/—\
external memory
010000H
Internal Flash ROM
(256K bytes)
O4FFFFH
RAMSTART*
External RAM
(128 K bytes)
ROMSTART*
External Flash Memory
(512 K bytes)
FFF800H
Internal Boot ROM
FFFFFFH

* ROMSTART is programmed by CS2 registers
* RAMSTART is programmed by CS1 registers

Figure12 : Mgpfor Internal Hash Programming

5.1.4. Normal Operation Mode
For normal operation the /BOOT lineis switched to High which disables the Boot-ROM.
In this mode there are two possibilities for mapping the internal flash memory determined
by the /EA (external address) line. The TOPAS900 Flash board has external flash
memory for the ROM-Monitors and/or user programs and external RAM mainly for
program debugging. The /EA line enables/disables the internal flash and performsthe
mappings shown in fig.7 and fig. 8.
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MEMORY MAP MEMORY MAP
Boot Memory : internal ROM Boot Memory : external ROM
Reset-Conditions : Reset-Conditions :
/EA=H /EA=L
/BOOT =H /BOOT =H
000000H Internal /O 000000H Internal /O
0000A0H (——(E0DVES) 0000A0H (——(E0DVEs)
Internal RAM Internal RAM
(8K bytes) (8K bytes)
0020A0H 0020A0H
external memory
\_/—\ external memory
\—/\

external memory \—/—\
ROMSTART* N

External Flash Memory ext. external memory
(512 K bytes) ROM
RAMSTART* RAMSTART*
External RAM External RAM
(128 K bytes) (128 K bytes)
FCOO00OH F80000H
Internal Flash ROM External Flash Memory
(256K bytes) (512 K bytes) ext
it ROM
FFFFOOH ROM FFFFOOH
Vector table Vector table
(256 bytes) (256 bytes)
FFFFFFH FFFFFFH

* ROMSTART is programmed by CS2 registers
* RAMSTART is programmed by CS1 registers

Fgure 13 : Memory Map for usng externd / internd Hash

For programming the external flash the /EA line hasto be set High which can be derived
by opening the jumper J_EA (seefig. 1 at theright top and in the schematic fig. 10 at the
bottom in the middle). The map of fig. 7 isvalid and the external flash can be
programmed supported by the 8-bit controller.

For normal operation and debugging it isimportant that the system starts from external
flash, i.e. the vector table and the firmware have to be located and to be started from there.
Like shown in the map of fig. 8 the external flash islocated from off address F80000h to
FFFFFFh including the vector area.

For running in normal operation the jumper J_EA can be left open, because the /EA line
is controlled by the firmware controller. If the Flash Carrier Board works stand-alone
(without Programming-and-Debugging Board), the jumper must be set when external
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flash software should be executed. If the jumper isleft open, the/EA pinispulled up by a
10k pull-up resistor and the Flash MCU boots from internal flash memory. When the
MCU isreset with /EA at high level, the external memory can be accessed additionally.
The entire ROM size would be 768 kb and 128 kb of ram. When the MCU isreset with
/EA at low level, the internal flash memory cannot be accessed additionally.

5.2.  Jumper Description

5.2.1. The jumpers of the Programming-Debugging Board

J_VCC : must only be opened when in-circuit debugging is performed with Flash Carrier
Board plugged in to a PGA socket of atarget application with its own power supply. In all
other cases the jJumper must be close to connect the power supply to the Flash Carrier
Board.

J_RES: Jumper to connect/disconnect the reset line controller by the firmware
controller. Should only be opened when in-circuit debugging is performed with atarget
application with its own reset generation circuit.

5.2.2. The jumpers of the Flash Carrier Board

J_CS0: Thisjumper isto connect/disconnect the chip select line CS0 to the on-board
RAM device. If an external data/address busis not required, it is recommended to open
this jumper. The CSO pin can be used as a port pin additionally.

J _CS2: Sameas above. The CS2 pinis used to enable the on-board flash ROM device.

J_EA : Jumper to select between internal (high/open) and external flash memory access
(low/closed) after reset. When the Flash Carrier Board is connected to the Programming
and Debugging Board, the jumper can be |eft open —the lineis controlled by the firmware
controller.

5.3.  Programming of Flash Memory

Internal and external flash memories can be programmed with the respective tool. To start
it select the program group “TOPAS900 Flash” and select “ TOPAS900 Flash
Programming Tool” from the menu. If there is no board connected a respective error
message will be displayed. If there is no physical connection this should be mounted. Ina
lot of casesthe reason isthe COM port setting. Y ou can set the COM and the transfer
data by clicking the* Setup Port” icon and use the setting options. If the connection is set
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up the following window occurs (fig. 9) and the board reacts by red LED flashing quickly.
Besurethat thejumper J_EA isopened.

|_ TOPAS900 Flash Programmer

| Board |

Memom Selection——

" |ntermal Flash

I I E3

:0Z200000230007C
:10000000BFEC3TEESF4AZ0AF4C20BF0Z 5006400054
:10001000AF5SE2033BFOC30331DAAGCFIEFOCI0S3FE

% Extemal Flash 150680754
QGCFEEFL:
Fleaze wait while programming iz in progress... DO 1AFSEAD
[} Execute remaining : 00:00: 23 R70EERS
= Open File - é} N0C220001F
FZ2310FECS
4% Program Flash G EOFEZE1045
- NEAGDECFSD
=7 Erase Flash CDDEEESLS
ESALESS111
2 _Memory Sum EEDDE0IEGEL
J07ESE4AL
Blank Check

2y s Braes SEAEUEIER
P Firmware D : 05020EF82
s 1001100004500 CE8DEa0ESLZDEE9D e 2FZ1ELOFESE
(= Setup Port : 10012000328F0521 F307EGE441DCEEDE050900EGED
1001300012085 9D962F21EIQFESS8F0421F307ESZE

= Exit Cj :10014000E441DCEEDECE0A00ES LEDEEADAGSFZ1ED 4 ‘:J

C:ATEMPYFIZmaon. k20

Figure 14 : Hash Programmer Window

All bars and icons are self explaining. It should be noticed that either internal or external
flash memory can be selected and programmed. Files to be downloaded haveto bein
HEX16 or HEX 20 format. Conversion tools are available in both tool sets.

It isimportant to mention that the ROM M onitor s have to be located in the exter nal
flash. Hence the reprogramming procedure isto choose the access “Exter nal Flash”
then “Erase Flash” then open aternatively thefiles“iar.h20” for IAR or “toshiba.h20”
for Toshiba ROM Monitor and then “Program Flash”. Both filesareto be found in
“Program Files/topas900flash/monitors”.
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Technical Sheets

6.1. Board Schematics
The schematics of the complete TOPA S900 Flash board are given in the following four
pages.
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6.2. Component Print
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7.  Application Board

To demonstrate how useful microcontrollers can be for industrial solutionsand in
common applications a hardware extension board — the Application Board — has been
developed. The picture below shows the Application Board.

IlLL

it
281

-
-

B ESARAELLa l-ﬁ: .-

——— )

Figure21 : The Application Board

With its hardware components and their corresponding software driversalot of different
applications can be developed very quickly - without the common overhead of driver
development. The software developer can concentrate on devel oping algorithms for
solving specific problemsinstead of spending timein things that have been developed
many times before.

The Application Board package comes with a set of software modules to ensure short
development cycles and to give enough software samples that demonstrate the way of
devel oping embedded systems with Toshiba microcontrollers.

The software modules are:
4-bit bi-directional LCD-Pandl driver
[2C driver (12C master protocol)
LM 75 temperature driver
SPI bus driver
ST95040 serial EEPROM driver
keyboard matrix input driver
A/D conversion driver
serid RS232 line driver

For all software modules the hardware components are available on the board and can be
tested directly.

Additionally there are some applications that uses the software modules to show how
more complex applications are to be devel oped. One of these examplesisadigital
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thermometer that uses I2C bus driver, the LM 75 temperature sensor and the L C-display
for data output.

The Application Board is compatible with
TOPAS900 Standard
TOPASO00 Flash Il
TOPAS900 CAN

The Application Board hardware is a separate product and therefore is has to be ordered
Separately.

The Application Board Software is part of TOPAS900 Flash and will should beinstalled
to C:\AppBoard.

For actual software versions please refer to our Web-Site www.hwu.de.
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8. Electromagnetic Compatibility

MO
TESTINKRW

Competent Body
EMC Test NRW GmbH

electromagnelic compatibility
Emil-Figge-Strafle 76
44227 Dortmund
aceredited by the
Federal Office for Posts & Telecommunications
of the Federal Republic of Germany

Certificate

from a competent body (as defined by § 2 no. 8 of the EMC Act) within the meaning of
§ 5 (2) EMC Act or Article 10 (2) of the EMC Directive on compliunce with the
protection reguirements

Certificate-No.: 001a/99

Holder of Certificate: HWU-Elektronik GmbH, 46145 Obarhausen (Germany)
Manufacturer: HWU-Elektronik GmbH, 46145 Oberhausen {Germany)
Technical report, date: 001a/99 from 1999-01-13

Object identification: TOPAS900 Flash

Qbject description: MCU Fiash Starterkit

Number of pages of the enclosure: [

This certificate of conformity was issued in accordance with Article 10.2 of the Council Rirective
BO/ABB/EEC on the approximation of the laws of the Member Siates relating to electromagnetic
compatibility implemented 1n the Federal Republic of Germany by § 5 (2 of the glectromagnetic
Compatibilily Act (EMVG) of 28. September 1998 (Federal Law Gazette 1 p. 1118} This certificate does
not testify to compliance with the EMC protection requirements of other laws Implementing Directives
of the Eurapean Community other than Council Directive 89/336/EEC.

Place, date

44227 Dortmund, 1998-01-13

Wursion 1193
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