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Notes

The contents of this Document are subject to change without prior notice for reasons of
product or technological improvement. Before using this Document, make sure that you have
the latest edition.

The operational descriptions and sample application circuits contained in this Document are
meant to illustrate the product’s standard operation and use. When using the product for an
actual application, therefore, design the circuitry and installation so as to take external
conditions into consideration.

Make sure that designs observe the maximum ratings, operating supply voltage range,
heat dissipation characteristics, and other guaranteed ranges. Oki Electric Industry
shall not be liable for adverse results when the product is operated outside its
guaranteed range or in any other incorrect or inappropriate fashion.

Use of this product or information or drawings contained in this Manual does not constitute a
warranty or a usage license for any third-party industrial rights, intellectual property rights, or
other rights. Oki Electric Industry shall therefore be in no way held responsible for violation of
such third-party rights arising from the use thereof.

Although every effort has been made to ensure the quality and reliability of the Product, the
nature of parts is such that there is a finite, unavoidable risk of defects or breakdown.
Equipment and system designs based on Oki Electric Industry products should therefore
ensure that such failures do not risk death, personal injury, or property damage.

The Product described in this Document is intended for use in the development and
evaluation of programs for controlling equipment and systems. Those contemplating use
outside this range (e.g., incorporation or attachment to actual equipment) should first contact
Oki Electric Industry Sales.

The product described in this Manual qualifies as strategic materials under the Foreign
Exchange and Foreign Trade Control Law of Japan. The export, in whole or in part, of this
product shall therefore require obtaining an export license from the Japanese government
under the provision of that Law.

Although every reasonable effort has been made to ensure the accuracy of this Manual,
please report any errors or discrepancies to your nearest Oki Electric Industry
representative.

The contents of this Manual shall not be copied or reproduced without the express written
permission of Oki Electric Industry.

MS-DOS is a registered trademark of Microsoft Corporation.

APM, EmbeddedICE, Multi-ICE, ARM7TDMI, and ARMPOWERED are registered
trademarks of ARM Inc.

UNIX is a registered trademark in the United States and other countries and is licensed by
X/Open Company Limited.

Copyright 2000 Oki Electric Industry Co., Ltd.
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Chapter 1 Read Me First

This chapter describes the procedures to be
followed upon receipt of the ML670100 CPU Board.
Verify the items described in this chapter before
applying power to the ML670100 CPU Board.



Chapter 1 Read Me First

1.1 Precaution for Safe and Proper Use

This User’s Guide uses various labels and icons that serve as your guides to operating
this product safely and properly so as to prevent death, personal injury, and property

damage. The following table lists these labels and their definitions.

Labels

This label indicates precautions that, if ignored

= or otherwise not completely followed, could
A\ Warning pletely

lead to death or serious personal injury.

This label indicates precautions that, if ignored

= or otherwise not completely followed, could
/A\ Caution

lead to personal injury or property damage.

Icons

hazard. The illustration inside the triangular frame indicates the
nature of the hazard—in this example, an electrical shock
hazard.

j A triangular icon draws your attention to the presence of a

A circular icon with a solid background illustrates an action to
be performed. The illustration inside this circle indicates this
action—in this example, unplugging the power cord.

A circular icon with a crossbar indicates a prohibition. The
illustration inside this circle indicates the prohibited action—in
this example, disassembly.

© &
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Chapter 1 Read Me First

1.2 Important Safety Notes

Please read this page before using the product.

AN Warning

Use only the specified voltage.
Using the wrong voltage risks fire and electrical shock.

At the first signs of smoke, an unusual smell, or other problems,
unplug the emulator and disconnect all external power cords.
Continued use risks fire and electrical shock.

Do not use the product in an environment exposing it to moisture or
high humidity.
Such exposure risks fire and electrical shock

Do not pile objects on top of the product.
Such pressure risks fore and electrical shock.

At the first signs of breakdown, immediately stop using the product,
unplug the emulator, and disconnect all external power cords.
Continued use risks fire and electrical shock.

Qoo alo
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Chapter 1 Read Me First

Please read this page before using the product.

& Caution

Do not use this product on an unstable or inclined base as it can fall or
overturn, producing injury.

Do not use this product in an environment exposing it to excessive
vibration, strong magnetic fields, or corrosive gases.

Such factors can loosen or even disconnect cable connectors,
producing a breakdown.

Do not use this product in an environment exposing it to temperatures
outside the specified range, direct sunlight, or excessive dust.
Such factors risk fire and breakdown.

Use only the cables and other accessories provided.
Using non-compatible parts risks fire and breakdown.

Always observe the specified order for turning equipment on and off.
Using the incorrect order risks fire and breakdown.

Do not use the cables and other accessories provided with other
systems.
Such improper usage risks fire.

Before connecting or disconnecting the cables and the accessories,
the power source for the emulator must be turned OFF.

Connections or disconnections performed while the power source is
ON risk fire and damage to the system.

OOV O |
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Chapter 1 Read Me First

1.3 Notation

This manual utilizes the following notational conventions for convenience.

H Caution ® A “caution” indicates a section of the manual that
requires special attention.

B Reference B A “reference” provides information related to the
current topic and indicates the page number of a
related section of the manual.

B Application Example & An “application example” indicates an example
related to the current topic.

(note x) “(note x)” is a reference to a numbered note that
provides supplementary information lower on the
same page.

B Note x B “‘Note x:” provides supplementary information

related to the passage marked with “(note x).”
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1.4 For Further Information

Thank you for purchasing the Oki ML670100 CPU Board.
Please direct any questions or comments regarding this product to your Oki distributor or

the nearest Oki Electric Sales Office.
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Chapter 1 Read Me First

1.5 Verify Package Contents

Upon receiving the OKI ML670100 CPU Board, verify that the package contains all the
components listed in Table 1.

Although every effort has been made to minimize damage and eliminate mistakes,
please report any damaged or missing parts to your Oki distributor or the nearest Oki

Electric Sales Office.
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Software Accessories
CD-1 CD-2 Power supply  psr35¢ cable
ARM SDT2.5 ML670100 CPU BOARD cable

Evaluation Version Documents

Documents )

Packing list

Test results

B\

Manuals Hardware

Oki ML670100 CPU Board
User's Guide
(CD-R)

ML670100 CPU BOARD

ML670100
CPU BOARD

User's Guide

Figure 1.1. Package Contents
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Option

User cable USRCN BOARD

—
[

NQPACK for YQPACK for YQSOCKET for
QFP144-pin QFP 144-pin QFP 144-pin
package package

LT

Figure 1.2. Oki ML670100 CPU Board Options
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Documents

Packing list
Test results

Hardware

ML670100
CPU BOARD

Software

CD-1
ARM SDT 2.5
Evaluation
Version

CD-2
Documentation

Manuals

Oki ML670100
CPU Board
User's Guide

Accessories

Power supply
cable

RS232C cable

This lists the contents of the Oki ML670100 CPU board
package. Check the contents against this list when you
first open the package.

This lists the results of testing the Oki ML670100 CPU
board at the factory.

This is the board itself.

This CD-ROM contains a 60-day trial version of a
complete program development and debugging
environment, from Advanced RISC Machines Limited
(ARM), for the Oki ML670100 CPU board.

This CD-ROM contains such documentation for the Oki
ML670100 CPU board as the circuit diagrams, parts
list, User's Guide (this document), and configuration file
for the Oki ICE Server.

This CD-R contains the manual (this document) for the
Oki ML670100 CPU board.

This cable is for connecting the Oki ML670100 CPU
board to the system power supply (5 V DC +5%).

This cable provides a communications link between
the Oki ML670100 CPU Board and a development
host with an IBM PC/AT-compatible serial port.
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Options

USRCN BOARD
user cable These optional components are for connecting the Oki ML670100
NQPACK for CPU Board to the user application system.Ord from the nearest Oki

QFP144-pin package . .
b pactag Electric Sales Office.

YQPACK for
QFP144-pin package
YQSOCKET for QFP

144-pin package

Figure 1.3. Oki ML670100 CPU Board
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Chapter 2 OVERVIEW

This Chapter provides an overview of the Oki
ML670100 CPU Board, its components, and its
functions.



Chapter 2 OVERVIEW

2.1 Whatis it?

The Oki ML670100 CPU Board is part of an emulation kit for developers debugging and
evaluating embedded user application systems to run on the ML670100, Oki Electric's high-
performance 32-bit single-chip microcontroller.

This document distinguishes two setups for debugging user application programs.

Angel mode (Note 1): Debugging with a direct link to the ARM Software Development Toolkit
(SDT) from Advanced RISC Machines Limited (ARM)

Normal embedded mode: Debugging with a link to the SDT through a JTAG communications
interface unit (Oki Electric ADI Board or ARM Multi-ICE™)

The Oki ML670100 CPU Board contains an ML670100 emulating the target device. It
replaces, however, the internal program ROM with rewritable emulation memory (SRAM).

Figure 2.1 shows the general Board layout.

ML670100 CPU BOARD

ML670100 User interface connectors

RS232C-interface connector

Figure 2.1. Oki ML670100 CPU Board Layout

As Figure 2.1 indicates, the user interface connectors provide access to most (See Note 1) of
the evaluation chip's 1/0 pins (Note 2). Connecting them to the user application program with

the optional user connector Board (USRCN) and user cable permits in-place debugging.
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Chapter 2 OVERVIEW

H Note1 W

The Oki ML670100 CPU Board's Flash memory contains the Angel debugging monitor, for
use in developing applications based on the ARM CPU. For further details on this
program, refer to the ARM Software Development Toolkit User Guide and ARM Software

Development Toolkit Reference Guide.

H Note2 B

The Oki ML670100 CPU Board sometimes handles the following ML670100 built-in
peripheral ports and pins differently: PIO0, PIO1, PIO2.5, PIO2.6, PIO5.6, PIO5.7, and PIO8.
For further details, see Chapter 5 "Notes on Debugging.”
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Chapter 2 OVERVIEW

2.2 System Components

Figure 2.2 lists the components making up a program development support system using the

Oki ARM7TDMI Interface Unit (ADI Board).

Oki ARM7TDMI Program
Development Support System

—

Oki ARM7TDMI Emulation Kit I

[ S

Figure 2.2.

L

Oki ML671000 CPU Board
Emulation Kit

Hardware

ML671000 CPU BOARD

Software

gl

ARM Software Development
Toolkit v2.5
Evaluation Version

Documentation

|

Oki ML671000 CPU Board
User's Guide

Oki ML671000 CPU Board
Circuit Diagrams

Oki ML671000 CPU Board
Parts List

ML671000.cfg

Accessories

7

_|

Power supply cable

_I

RS232C cable

—| Options I

User connector board(USRCN)

User cable

NQPACK for QFP144-pin package
YQPACK for QFP144-pin package
YQSOCKET for QFP144-pin package

Oki ARM7TDMI Interface Unit (optional) ]

—L| OKI ADI-BOARD

I_

_I

Hardware I

OKI ADI-BOARD |

OKI-ICE Server |

Documentation

Oki ADI Board User's Manual I

Accessories

Parallel cable I

Target interface cable I

ARM7TDMI Program Development Support System Components
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Chapter 2 OVERVIEW

Oki ARM7TDMI Program Development Support System
This term covers all hardware and software provided by Oki Electric and Advanced
RISC Machines.

Oki ARM7TDMI Emulation Kit

This term covers all Oki Electric support hardware and software used in program
development for the ARM7TDMI core. The Oki ML670100 CPU Board falls into this
category.

Oki ML670100 CPU Board Emulation Kit

This term covers all Oki Electric hardware, manuals, and accessories used in program
development for the ML670100, Oki Electric's high-performance 32-bit single-chip
microcontroller.

Oki ML670100 CPU Board

This term covers all Oki Electric hardware used in program development for the
ML670100, Oki Electric's high-performance 32-bit single-chip microcontroller. This
User's Guide sometimes refers to it simply as the Board.

ARM Software Development Toolkit 2.5 Evaluation Version

This CD-ROM contains a 60-day trial version of the ARM Software Development

Toolkit 2.5 from Advanced RISC Machines Limited (ARM). This software provides a

complete program development and debugging environment for the Oki ML670100

CPU board.

This User's Guide and other documentation sometimes abbreviates the Software

Development Toolkit portion to ARM SDT or ARM Software Development Toolkit.
Oki ML670100 CPU Board User's Guide

This is the User's Guide (this document) for the Oki ML670100 CPU board.

Oki ML670100 CPU Board Circuit Diagrams

These are the circuit diagrams for the Oki ML670100 CPU board.

Oki ML670100 CPU Board Parts List

This is the parts list for the Oki ML670100 CPU board.
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Chapter 2 OVERVIEW

ML670100.cfg
This file configures Oki ICE Server for remote debugging of the Oki ML670100 CPU
board via the Oki ADI board. Oki ICE Server initializes the JTAG port using the
contents of this file.

Power Supply Cable
This cable is for connecting the Oki ML670100 CPU Board to the system power supply
(5VDC +5%).

RS232C Cable
This cable provides a communications link between the Oki ML670100 CPU Board and
a development host with an IBM PC/AT-compatible serial port.

USRCN Board, User Cable, NQPACK, YQPACK, and YQSOCKET
These optional components are for connecting the Oki ML670100 CPU Board to the
user application system.
It is also possible to connect the Oki ML670100 CPU Board directly to the user
application system with the user cable.

Oki ADI Board
This hardware provides a JTAG communications interface between the Oki ML670100
CPU Board and the development host.

Oki ICE Server
This software communicates between the Oki ADI Board and the ARM multiprocessor
debugger. It is supplied on a CD-ROM.

Parallel Cable

This cable connects the Oki ML670100 CPU Board to the development host.
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Chapter 2 OVERVIEW

2.3 Main Components

This Section shows the layout of the Oki ML670100 CPU Board and describes the main

components.

7) (8 9) (2) (1)
/ /\ 170mm
- — .
/ [\ /
J4 bzz EIR EFIQ x
(o) 3
J3
L o
e 30T O, o,
0 m 3 EIRO EFIQ
055050 50000 °° Gs RESET :
‘Dooooooooooooooooooo! (12)
.goooooooooo0ooonoood; . .
‘oo .0
,oo; ==} t
. Oona, Hi=l=
“ I D DI :D g
o ‘oo
. . oo
' o ‘o o O IS
.0 0. oo £
=N .0 O, o
;oo a0, exO QN q
. oo, oot VDDSEL
"oo .E E'
:E E: o o (10)
.0 a, o o
!E g RS232C :E E: /
oo o o
.o o oo
o BN
_CNu4
'ODoooOoOoooooooooooo:
.00000ooooooooooooooo: OKI
T ML670100
CPUBOARD
OSCSEL VREFSEL MODE MTU-11037
POWER ANGEL SYSTE USERyysTE USERANGHL NORMAL y_
(13) “4) (5) (3)
Figure 2.3. Oki ML670100 CPU Board Layout

(1) DC connector

(2) System reset switch (RESET)

(3) Operating mode switch (MODE)

This connector supplies the Board with its system
power supply. Connect it to the specified power
supply (5 V DC + 5%, 1 A) with the supplied power
supply cable.

Pushing this switch resets the Board.

This switch specifies the Board's operating mode:

Angel or normal.
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Chapter 2 OVERVIEW

(4) Clock selection switch (OSCSEL)

(5) V. selection switch (VREFSEL)

(6) Serial interface switch (RS232C)

(7) Memory mask jumpers (J1 to J4)

This switch specifies the source for the ML670100
operating clock, supplied to the OSCO pin: the built-

in oscillator circuit or the user application system.

This switch specifies the reference voltage source
for the Board's analog-to-digital converter: the
internal +3.3-volt power supply or the user

application system.

This switch specifies the connections for the
ML670100 serial port pins PIO5.6 and PIO5.7: to
theRS232C driver IC (ENA) or to the user interface

connectors (DIS).

These jumpers control ML670100 read/write access
to external memory (SRAM and Flash) on the
Board.

(8) EIRO and EFIQ input selection jumpers (EIR0 and EFIQ)

These jumpers specify the sources for the
ML670100 EIRO and EFIQ pin inputs: the switches
on the Board or external signals from the user

application system.

(9) EIRO and EFIQ switches (EIRO and EFIQ)

These switches are for generating external interrupt
request signals to the ML670100 EIRO and EFIQ

pins.

(10)RS232C interface connector (RS232C)

This connects the Oki ML670100 CPU Board to the

development host for debugging in Angel mode.

Page2-8



Chapter 2 OVERVIEW

(11) User interface connectors (CNU1 to CNU4)
This connects ML670100 pins to the wuser

application system.
(12) ICE interface connector (CNJ) This connects to a JTAG communications interface
unit (Oki Electric ADI Board or ARM Multi-ICE™) for

debugging in normal mode.

(13) Indicators These LEDs give the Board's operating status.
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Chapter 2 OVERVIEW

2.4 Main Components

This Section describes the main functions of the Oki ML670100 CPU Board.

241 Angel Debugging

This configuration provides remote debugging and emulation of the user application
program with the ARM Software Development Toolkit over a direct serial (RS232C) link
to the development host.

Figure 2.4 shows this configuration.

Development host

(Windows®)
Power supply cable (included with
Oki ML670100 CPU Board)
User application system Oki ML670100 CPUBoard
powersupply power supply I I m|
(3.3 V DC5%) (5V DC#5%, 1 A) RS232C cable (included with Oki
ML670100 CPU Board)

)
ARM Software Development

rra Toolkit Oki-ICE Server

ML670100 CPU Board

User application
system

User cable
(optional)

User connector Board (optional)

Figure 2.4. Angel Debugging Configuration

For the related procedures, see Section 3.6 "Procedures."
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2.4.2 Normal Debugging

This configuration provides remote debugging and emulation of the user application
program with the ARM Software Development Toolkit through a JTAG communications
interface unit (Oki Electric ADI Board or ARM Multi-ICE™).

Figure 2.5 shows this configuration.

Development host
(Windows ®)

Power supply cable
(included with Oki ML670100 CPU board)

Parallel cable
(included with Okl ADI-board)

User application system power Oki ML670100 CPU board power T L L I o
supply supply (5V DC + 5%, 1 A
(3.3V DC * 5%) ool ( o 1A
E E =
o (9] () o ARM Software Development Toolkit
OKI-ICE Server
Q &R P P ML670100.cfg
ML670100 CPU BOARD i
= [ 4
¥ .

=
I g O
a . OKI ADI-BOARD
oy 9
U U
/=]

User application system

User cable
(Oki ML670100 CPU board option)

User connector board (USRCN)
(Oki ML670100 CPU board option)

Figure 2.5. Normal Debugging Configuration

For the related procedures, see Section 3.5 "Procedures."
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2.4.3 Indicators (POWER & ANGEL)
The Oki ML670100 CPU Board has two LEDs that give the system's operating status.
For the locations, see Figure 2.3 in Section 2.3 above.

These LEDs have the following meanings.

POWER (green): This LED indicates the status of the Oki ML670100 CPU
Board's power supply. It lights when the Board is receiving
the proper voltage.

ANGEL (orange): This LED indicates the debugging mode. It lights during

Angel mode operation.
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Chapter 2 OVERVIEW

2.5 Hardware Specifications

The Oki ML670100 CPU Board has the following specifications.

Target microcontroller:

System power supply input:
ML670100 operating voltage:
ML670100 operating frequency:

External program memory:

External Flash memory:
Internal data memory:
Built-in peripherals:
RS232C interface:

User interface:

JTAG communications interface:

EIRO and EFIQ switches:
Other:

ML670100

5V DC£5%

3.3V DC+5%

24 MHz (multiplied fourfold from 6 MHz input)
928K bytes (Angel mode)

1 megabyte (Normal mode)

192K bytes

4K bytes

Most ML670100 pins (See Note 2)

One (connectorRS232C)

One (connectors CNU1 to CNU4)

One (connecting to Oki Electric ADI Board or ARM
Multi-ICE™)

One each (with enable/disable switches)

Operating mode switch (MODE), clock selection
switch (OSCSEL), serial interface switch (RS232C),
V. selection switch (VREFSEL), two indicators
(POWER and ANGEL)

B Note2 B
The Oki ML670100 CPU Board sometimes handles the following ML670100 built-in

peripheral ports and pins PIO0, PIO1, PIO2.5, PIO2.6, PI05.6, PIO5.7 and PIO8. For further
details, see Chapter 5"Notes on Debugging.”
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2.6 Operating Conditions

Use the Oki ML670100 CPU Board only in environments satisfying the following conditions.

Oki ML670100 CPU Board Operating Conditions

Item Description

System input power voltage DC +5V15%[DC +5V]

[rating]

Maximum current drain 0.8A

Environmental conditions Operating temperature: 5 to 35°C
Operating humidity: 40 to 60%

Note that the Board has the following dimensions and weight.

Oki ML670100 CPU Board Dimensions and Weight

Item Description
Dimensions 170 (W) x 120 (D) x 30 (H) [mm]
Weight approximately 0.2 kg
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Chapter 3 Setup and Operation

This Chapter describes the procedures for setting up
and operating the Oki ML670100 CPU Board.



Chapter 3 Setup and Operation

3.1 Switches and Settings

Figure 3.1 shows the switches and jumpers controlling Oki ML670100 CPU Board operation.

This Section describes their uses.

‘ Memory mask jumpers (J1 to J4) ‘

System reset switch (RESET)

3
H ood ooooooooao
ro0ooao m} OoooooooOoooao

’

EIRO and EFIQ input selection
jumpers(EIRO and EFIQ)

ooooood
ooood

Serial interface
switch(RS232C)

CNU4

U3

ooooooodd
ooooooodd

ooooooaog:;

Clock selection switch (OSCSEL)

ooooooao:

OSCSEL VREFSEL

SYSTEM

USER

SYSTEM USER

ANGE|

RESET

o o
o o
o o
o g
o g
o o
o o
o g
o g
oo (ol oxeo|
o g
o o BT VDDSEL LY
o o
o o
o g
o g
o g
o o
o g
o g
OKI
VIODE ML670100 CPU BOARD
MTU-11037
NORMAL

Vret selection switch
(VREFSEL)

Operating mode switch
(MODE)

Figure 3.1.

Oki ML670100 CPU Board Switches
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Chapter 3 Setup and Operation

3.1.1 System Reset Switch (RESET)
Pushing this switch resets the Oki ML670100 CPU Board.

RESET

Figure 3.2. System Reset Switch (RESET)

The Board has two types of reset:

e A power on reset produced by applying the power for the first time

e A system reset produced by pressing this push-button switch

Either type initializes the ML670100 on the Board.

Do not press this switch during normal operation, however, as it also resets the JTAG
communications interface unit (Oki Electric ADI Board or ARM Multi-ICE™) joining the
Board to the host computer.

To change to the Angel mode, set the MODE switch to the ANGEL position and press
this button.

H Note B
Pressing this button during remote debugging in either Angel or normal mode can break

the communications link to the development host.
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3.1.20perating Mode Switch (MODE)

This switch specifies the Board's operating mode: Angel or normal.

MODE

ANGEL NORMAL

Figure 3.3. Operating Mode Switch (MODE)

Setting this switch to its ANGEL position debugs with a direct link to the development
host; the NORMAL position, with a link through a JTAG communications interface unit
(Oki Electric ADI Board or ARM Multi-ICE™).

Figure 3.4 shows the related circuitry.

ML670100
TC7MB3245
PI08.0 PI108.0 (CNU2 pin29)
P108.1 P108.1 (CNU2 pin30)
PIO8.3 PI108.3 (CNU2 pin32)
PIO8.4 A B PI08.4 (CNU2 pin33)
PIO8.5 PIO8.5 (CNU2 pin34)
PIO8.6 PI108.6 (CNU2 pin35)
P108.7 _ P108.7 (CNU2 pin36)
OE
TC7MB3245
DBGACK (CNJ pin19)
DBGRQ (CNJ pin17
TCK CNJ pin11
A B TMS  (CNJ pin7)
nTRST (Inter circuit)
TDO  (CNJ pin13)
TEST _ TDI (CNJ pin5)
OE
HC04
ODE
+3.3V ANGEL
HCo04
|—,M,__°
100 kQ '\o——|>c

l o
NORMAL

Figure 3.4. Operating Mode Switch (MODE) Circuits

H Note B
The NORMAL position of this switch disconnects all PIO8 pins except PI08.2 from the

user interface connectors.
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3.1.3Clock Selection Switch (OSCSEL)
This switch specifies the source for the ML670100 operating clock, supplied to the

OSCO pin: the built-in oscillator circuit or the user application system.

SYSTEM

OSCSEL

USER

Figure 3.5.

Clock Selection Switch (OSCSEL)

Setting this switch to its SYSTEM position connects the ML670100 OSCO pin to the 6-

MHz clock signal from the built-in oscillator circuit. It also drives the ML670100 FSEL

and PLLEN pins at "H" level to quadruple the internal frequency to 24 MHz.

The USER position, in contrast, connects all three pins to the corresponding user

interface connector pins.

Figure 3.6 shows the related circuitry.

ML670100

0sCo

FSEL

PLLEN

SYSTEM

OSCSEL

(6MHz)

»

—] +3.3V

Oscillator circuit

Figure 3.6.

USER

?iﬁ \

100 kQ

l—w——| +3.3V

100 kQ

Clock Selection Switch (OSCSEL) Circuits

USER_OSC
(CNU4 pin25)

USER_FSEL
(CNU4 pin29)

USER_PLLEN
(CNU4 pin30)
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Note the 100-kQ pull-up resistances on the user interface connector pins USER_FSEL
and USER_PLLEN connecting to the corresponding ML670100 pins FSEL and PLLEN.
Note that the ML670100 internal oscillator circuit is not available. For the USER
position, the user application system must supply a clock signal with guaranteed duty
to the interface connector pin USER_OSCO connecting to the corresponding
ML670100 pin OSCO.
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3.1.4V,_, Selection Switch (VREFSEL)

This switch specifies the reference voltage source for the Board's analog-to-digital
converter: the internal +3.3-volt power supply or the user application system. (GND <
V. < VDD)

VREFSEL

SYSTEM USER

Figure 3.7. V,, Selection Switch (VREFSEL)

Setting this switch to its SYSTEM position connects the ML670100 V., pin to the
internal +3.3-volt power supply; the USER position, to the corresponding user interface
connector pin.

Figure 3.8 shows the related circuitry.

ML670100

VREFSEL SYSTEM
Vref o—

[}

USER_Vref
(CNU1 pin6)

USER

Figure 3.8. V,, Selection Switch (VREFSEL) Circuits
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3.1.5Serial Interface Switch (RS232C)
This switch specifies the connections for the ML670100 serial port pins PIO5.6 and

P105.7: to the RS232C driver IC (ENA) or to the corresponding user interface

connector pins (DIS).

RS232C

ENA DIS

Figure 3.9. Serial Interface Switch (RS232C)

Setting this switch to its ENA position connects the ML670100 serial port pins P105.6
and Pl0O5.7 to the RS232C driver IC; the DIS position, to the corresponding user
interface connector pins.

Figure 3.10 shows the related circuitry.

ML670100 33V 3.3V
100K MAX3245E
RS232C £na RS232C
. TN T10UT] 2
N
P105.7 — 12N T20UT 1
— T3N T30UT] 5
PI05.6 — | L 8
R1OUT R1IN
DIS R20UT R2IN [—&- 5
R30UT R3IN
R4OUT RAIN
R50UT RSIN
T
PI05.7
(CNU4 pin22)
P105.6
(CNU4 pin21)

Figure 3.10. Serial Interface Switch (RS232C) Circuits
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H Note B
The Angel mode requires that this switch be in its ENA position so that the Board can use

the ML670100 serial port pins PIO5.6 and PIO5.7 to communicate with the development

host. As result, the user application system does not have access to these two pins.
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3.1.6 Memory Mask Jumpers (J1 to J4)
These jumpers control ML670100 read/write access to external memory (SRAM and
Flash) on the Board.

JX
‘Do | | ‘Bho

x:1,3,4

Figure 3.11. Memory Mask Jumpers (J1 to J4)

These jumpers have the following settings.

Memory Mask Jumper J2

The 1 position enables the mask, blocking write access to Flash memory addresses
0x00800000 to 0x0080ffff. The 3 position disables the mask, permitting access.

The normal setting is 1 to prevent accidental overwrites of the boot and Angel portions

of the Flash memory.

Memory Mask Jumper J1

The 3 position enables the mask, blocking write access to Flash memory addresses
0x00800000 to 0x0083ffff. The 1 position disables the mask, permitting access.
Memory mask jumper J2 controls access to the first quarter of the Flash memory
(0x00800000 to 0x0080ffff).

Memory Mask Jumper J3
The 3 position enables the mask, blocking read/write access to external memory 1, the
SRAM at addresses 0x00000000 to 0x0007ffff. The 1 position disables the mask,

permitting access.

Memory Mask Jumper J4

The 3 position enables the mask, blocking read/write access to external memory 2, the
SRAM at addresses 0x00100000 to 0x0017ffff. The 1 position disables the mask,
permitting access.

Figure 3.12 shows the related circuitry.
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| E— FLASH_nWEO
- :&7 (0x00800000 to 0x0081FFFF)
xx_NRD FLASH_nOEO
(0x00800000 to 0x0081FFFF)
xX_nWRE FLASH_nWE1
(0x00820000 to 0x0083FFFF)
xx_nRD FLSAH_nOE1
(0x00820000 to 0x0083FFFF)

+3.3V J1
17770 s
o—
3. )
33V J2
1. :

e,
70 |

P0.0/XA16

xx_nWRE SRAM_nWEQ
(0x00000000 to 0x0007FFFF)

xx_nRD ————————————— SRAM_nOEO
q (0x00000000 to 0x0007FFFF)

xx_nWRE SRAM_nWE1
(0x00100000 to 0x0017FFFF)

SRAM_nOE1

xx_nRD —j}i (0x00100000 to 0x0017FFFF)
L

Figure 3.12. Memory Mask Jumpers (J1 to J4) Circuits
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3.1.7EIRO0 and EFIQ Input Selection Jumpers (EIR0 and EFIQ)
These jumpers specify the sources for the ML670100 EIRO and EFIQ pin inputs: the

switches on the Board or external signals from the user application system.

e

EIRO-EFIQ

Figure 3.13. EIRO and EFIQ Input Selection Jumpers (EIR0 and EFIQ)

Connecting a jumper to the IN side enables use of the buttons; the EXT position
connects the corresponding ML670100 pin to the corresponding user interface
connector pin.

Figure 3.14 shows the related circuitry.

+33
ML670100
EIRO.EFIQ 100 kO E%'EF'Q
o - — O O
EIR0-EFIQ O : 15002 + JT
O 3 4.7uF/ 10V

PIO30(CNU3pin32)
EFIQ(CNU2pin31)

Figure 3.14. EIRO and EFIQ Input Selection Jumpers (EIR0 and EFIQ) Circuits

H Note B
If the EIRO-EFIQ jumper is connected to the 1 side, the signals from the user application
system remain connected to the corresponding user interface connector pins through a

capacitance and a resistance.
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3.2 Connecting Power Supply Cable

The Oki ML670100 CPU Board ships with the power cable shown in Figure 3.15.

DCplug

Red banana plug Black banana plug

VDD(+5V+5%) GND(-)

Figure 3.15. Oki ML670100 CPU Board Power Supply Cable

Supply power to the Board by connecting it with this cable to a stabilized DC power supply (5
V DC +£ 5%).

Below are the procedures for connecting both ends of this cable.
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(1) Connect the cable to the Board's DC connector.
Fit the plug end of the power supply cable into the DC connector in the upper right corner of
the Board.

Power supply cable ﬂ DC5V

Yoo = s ®_©_©
oca: @] [e] )
opgx:Eda paoe

oo

3 ' ERO 3 T EFlQ 3

RESET +5.0V
:nuuuuuuunuuuuuuunuuu
.Ooonooooooooooooooon;

=
CNU2 4
o

. EXT apa nw

VDDSEL

H RS232C
I__ ENA e
CNU4 OKI
‘0000000000000 00o0oooo, ML670100 CPU
‘0000n0oogooogn opoooooo' BOARD
MTU-11037
- OSCSEL VREFSEL MODE

CNU3

oo e A ¥ o £ o et s T
CNU4

O0ooooooooooooooooooo,

ooogoooooooooogoooon’

OoOoooooooooooooooooo

SYSTEM USER SYSTEM USER ANGEL NORMAL

Figure 3.16. Power Supply Cable Connections (1/2)

(2) Connect the banana plugs to a stabilized DC power supply.
Connect the red banana plug to the stabilized DC power supply's plus outlet and the black

one to the minus outlet. Double-check to make sure that the connections are not reversed.
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Stabilized DC power supply
(DC+5.0£V5%,1A)

24 | 24
o

() COM __ ()
A A
I I
Red banana Black banana
plug plug
(+5.0£V5%) (GND)

Figure 3.17. Power Supply Cable Connections (2/2)

AN Warning

Make sure that the banana plugs go into the correct outlets. Reversing the
polarity leads to breakdown or fire and risks electrical shock.
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3.3 Connecting to User Application System

These connectors provide access
Oki ML670100 CPU Board provide

e Directly with the user interface

to the 1/0O pins forming the ML670100 user interface. The
s two ways to connect them to the user application system.
connectors (CNU1 to CNU4)

e Indirectly with the optional user connector Board (USRCN) and the user cable

Figures 3.18 and 3.19 show the optional user connector Board (USRCN) and the user cable.

CNU2

CNU3
LAND

CNU4
O

Figure 3.18. Optional User Connector Board (USRCN)

Oki ML670100 CPU Board
(CNA and CNB)

connectors
144-pin TQSOCKET |

\

\

80 2

79 1

73 108

109

37 144

36 1
TQ-SOCKET

Figure 3.19. User Cable
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The user connector Board (USRCN) has four connectors, labeled CNU1 to CNU4, that plug
into their counterparts on the Oki ML670100 CPU Board and two, labeled CNA and CNB, for
connecting the user cable.

The user cable has two connectors, labeled CNA and CNB, that plug into their counterparts
on the user connector Board (USRCN) and a 144-pinTQSOCKET for connecting the user
application system.

Below are the procedures for connecting both ends of this cable.

(1) Plug user connector Board (USRCN) connectors CNU1 to CNU4 into their counterparts on
the Oki ML670100 CPU Board.

7 R0 Ero
oY eao B
coga. [ E
Topg:AOO 0O :
J 1 3 1 3
OB = p—" —
0O0000OO0O00O0o0ooooooon
_ .0oonoOopoonononoooonon, .
CNUZ 5
. ; &
oo oo
2 80 H oo
.00 oo,
.o ‘oo
oo oo
1 79 oo oo
Ee ;1B
. =R Y
CNB ooz .00 e QDTN
oo oo VDDSEL
2 & oo ‘oo
:oo EE
‘oo H
| 1 £
1 79 :E E: RS232C EE E:
CNA :E E. .g g:
‘8 EW ] Dis oa!
v eeeeeens oL ... ey
000 00000000000000000 KI
‘000 000000000000Q0anog, ML670100 CPU
& & cssesses
- MTU-11037
OSCSEL VREFSEL MODE
ON© v O ...
POWER  ANGEL USER USER ANGEL

SYSTEM

Figure 3.20. Connecting to User Application System (1/2)
(2) Connect the TQSOCKET to the user application system.
Plug the user cable 144-pinTQSOCKET into a suitable connector provided in the user
application system.

Figure 3.21 shows one such connection.
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User application system User connector board (USRCN) ML670100 CPU Board

v

T
i1

3. o
31

i

- =
. )
IEE
. )
g R
voose
| l L
q Rsz2
; ]
o
| \f 0!
ows
‘odh

) ]
ot o
[ oKl
- - ML670100 CPU

BOARD
oscse VReFSE 0 MTU-11037

00 [ ] .
PONER _ANGEL systen S User SVHSE MMM

g E— '

w;j ¢——  QFP144-pin YQSOCKET

M &——  QFP144-pin NQPACK

Figure 3.21.  Connecting User Cable
The pin assignments for the ML670100 and the user application system connector appear in

Chapter 6 "Appendices."
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3.4 Connecting to Host

3.4.1 Angel Mode

The mode connects the Oki ML670100 CPU Board directly to the development host
with the provided RS232C cable plugged into the RS232C interface connector
(RS232C) in the lower left corner of the Board.

- 2m @B
J3 1C)CEI3
g2 (o} eXo [ * . Ro) [oms e}

3

1 1 3
5 Heolono. B RO EFIQ RESET =
! :0000000000 0000000000,
nQoooooogonoooonooog’
CcNU2 5

RS232C interface connector
(RS232C)

‘Oooooooooo DDDDDDDDDD:

Oooooooooooooooooooon
CNU3
CNU4
oooooooooooooooooooon

:UDD goooooooooooooooo’
o
1
(o]
z

ENA DIS

CNU4
{00000000000000o0onoon’
.Joooonogooooooogooono,

OSCSEL VREFSEL MODE
OKI
ML670100 CPUBOARD
MTU-11037
S USER ~ SYSTE USER ANGEL ORMAL

POWER ANGEL

| L

Figure 3.22. RS232C Interface Connector (RS232C)
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3.4.2Normal Mode
The mode connects the Oki ML670100 CPU Board to the development host through a
JTAG communications interface unit (Oki Electric ADI Board or ARM Multi-ICE™)

connected to the ICE interface connector (CNJ) in the upper right corner of the Board.

ICE intor face connector (CNJ)

\

__________ et e e .. +5.0V.

,0o00o0o0o0oo0oooooooo I:II:|I:II
sCICICICICICICICICIC N CICCICICICA CCTCY
CNU2 2
T o

o.
o

oo
00, oot
oo a I:|I
oo II:II:|
0o, Egu
oo 1
(==l oot
oo ‘o g,
oo, s,00_
ooy 2 z O0O¢ N
1 3 O
., oo oo, VDDSEL
o ol ,0 0,
o I:|I oo
,0no ==1!
o o a
oo, ‘0 O’
.0 0,
Il:ll:I RS232C ' '
O O: oo
O o ‘o Ot
o ol ,0 0,

OSCSEL VREFSEL MODE [\oﬁﬂﬂmm CPU BOARD

O _ MTU-11037
POWER ANGEL SYSTEM| USER SYSTEI USER ANGEL| NORMAL

Figure 3.23. ICE Interface Connector (CNJ)

I .

Below are the procedures for connecting the components.
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(1) Plug the 20-pin cable provided with the interface unit into the ICE interface connector

(CNJ) in the upper right corner of the Board.

—

Ja EIRO EFIQ
J210 0qas

10 o0Q3bxao 0Qao
1 3 3
10 OQs EIRO EFIQ RESE EEY

0DD0DD0DD0DDOO0O0 0000000000
0DD0DD0DD0DDOO0O0 0000000000
CNU2 2
z
t )

ARM

B B Fowere

J

oo o o
o o o o
o o o o
oo o o
oo o o
¥ S . O
oo o o
oo o o
o 0o X0 0
= ] % % oo exTQ O Qn
o oi© Oipo o VDDSEL
o o oo
o o o o
oo o o
o o o o
oo o o
oo RS232C 5 5
o o o o
= & ENA DIS oo
oo o o
CNU4

0000000000000 O0O0O0O0O0O0O0
0000000000000 O0O0O0O0O0O0O0

OKI
- OSCSEL VREFSEL MODE ML670100 CPU BOARD
ONO I N O Ui
POWER ANGEL SYSTEM USER SYSTEM USER ANGEL [ | NormaL

igure 3.24. Connecting Interface Unit (1/2)
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(2) Plug the other end of the cable into the interface unit.

Figure 3.25 shows the connector location for the Oki Electric ADI Board.

CHA1

OKI ADI BOARD
MTU-11009

Figure 3.25. Connecting Interface Unit (2/2)

CNX

—

For further details on connecting to the Oki Electric ADI Board or ARM Multi-ICE™, refer to
the User's Manual included with the interface unit.
(3) Plug the parallel cable into the parallel interface connector on the interface unit.

(4) Connect the other end of the parallel cable to the development host.
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3.5 Procedures

This Section gives the procedures for setting up and using the Oki ML670100 CPU Board. It

assumes that the ARM Software Development Toolkit has already been installed.

If the ARM Software Development Toolkit has not been installed, insert the ARM Software

Development Toolkit 2.50 CD-ROM in the drive and follow the automatic installation

procedure. For further details, refer to the Toolkit package.

3.5.1 Angel Debugging

Double-check all connections shown in Figure 3.26. For further details, see the

preceding Section.

Power supply cable (included with
Oki ML670100 CPU Board)

User application system Oki ML670100 CPUBoard
powersupply power supply
(3.3 V DC+5%) (5 V DCx5%, 1A)
M el

ML670100 CPU Board

Development host
(Windows®)

ARM Software Development
Toolkit Oki-ICE Server

User application
system

User cable

(optional)

User connector Board (optional)

Figure 3.26. Angel Debugging Configuration

RS232C cable (included with
OkiML670100 CPU Board)
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Necessary Parts

Oki ML670100 CPU Board

RS232C cable

ARM Software Development Toolkit

Stabilized DC power supply (5 V DC + 5%, 1 A)

Development host (Windows® or Unix®)

3.5.1.1 Switch Setting

MODE

ANGEL NORMAL

Figure 3.27 Operating Mode Switch (MODE)

Set the MODE switch to its ANGEL setting.
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3.5.2Normal Debugging

Development host

(Windows®)
Power supply cable
(included with Oki ML670100 CPU
board) Parallel cable
(included with Oki ADI-board)
User application system power Oki ML670100 CPU board power [ [ O
supply supply (5V DC £ 5%, 1A) I [
(3.3VDC +5%) —
—==
|l oo Ao (N
0 ‘ . . ARM Software Development Toolkit
OKI-ICE Server
\ -‘ ’ — ML670100.cfg
ML670100 CPU BOARD i
[ 4
* = &

=
J) g O
a . OKI ADI-BOARD
] '9 8 U
=]

User application system

User cable
(Oki ML670100 CPU board
option)

User board (USRCN)
(Oki ML670100 CPU board option)

Figure 3.28. Normal Debugging Configuration

ADI Board Necessary Parts

e  Oki ML670100 CPU Board

e Parallel cable

e JTAG communications interface unit (Oki Electric ADI Board or ARM Multi-ICE™)
e ARM Software Development Toolkit

e  Stabilized DC power supply (5 V DC £+ 5%, 1 A)

e  Development host (Windows® or Unix®)

e  User application system
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3.5.2.1 Switch Setting

MODE

ANGEL NORMAL

Figure 3.29. Operating Mode Switch (MODE)

Set the MODE switch to its NORMAL setting.

3.5.3Checking Switch Settings

Before applying the power, make sure that the following switches and jumpers are in
the proper positions. Starting up the Board with incorrect settings can lead to faulty
operation or breakdown.

e  Operating mode switch (MODE)

e  Clock selection switch (OSCSEL)

e V. selection switch (VREFSEL)

e  Serial interface switch (RS232C)

e  Memory mask jumpers (J1 to J4)

¢ EIRO and EFIQ input selection jumpers (EIRO and EFIQ)

3.5.4 Applying Power
Apply the power to the Oki ML670100 CPU Board and, if present, the user application
system.

H Note B

Always apply the power in the order given: Oki ML670100 CPU Board and then the user

application system.

The normal mode powers the JTAG communications interface unit (Oki Electric ADI Board or
ARM Multi-ICE™) connected to the ICE interface connector (CNJ) through the cable joining it to
the Oki ML670100 CPU Board.
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3.5.5Angel Debugging

The following are the procedures for Angel debugging.

3.5.6 Loading Debugger
On the development host, load the debugger.

The first time, it starts in ARMulator (software emulation) mode.

ARM =
ldr pe.0X00000240 ; = #0,00000680 ce [0 | [oxiitT

0000000 b Ox1414 1 | 10x00000244

2000000 Idr  pe0X00000248 ; = #0X00000ba0 2 | 1000000000

20000000 ldr pe0X00000adc ;= #0X00000bH) 3 | 000000000
00000001 | Idr pe.0>00000350 ;= #0,00000bc0 4 | 0x00000000
00000001 | ldr pe.0>x00000354 | = #0,00000bd) 5 | 0x00000000
00000001 | Idr pe.0X00000358 ;= #0,00000be0 6 | 0x00000000
00000001 | Idr  pe.0X0000035c ;= #0:000005f0 7 | 0x00000000

20000003 | undfined ins truction 6 | 0x00000000

0000002 strada r0.{r11.r13-pot 5 | 10x00000000

0000003 | undefined instruction 10| 0x00000000

2000000 strada 0{r11.r13-pet 11 0>00000000

20000007 | undefined ins truc tion 12| 0>00000000

0000003 | strada 10 {r11,r1 3-pct 13 10x00000=00

20000003 | undefined ins truction 14 10x00000004

20000007 | strnda 0.0r11,r13-pc} e | 1000000000
010000004 | undefined instruction r |fnzeviFt Svcaz
050000004 | strnda  r0.4r11,r1 3-pct +Lker2f
030000004 | undefined instruction
00000004 | stoda 041 1,11 3-pet

000000! undefined instruction

0000008 | strada 10 {r11,r1 3-pct

20000008 | undefined ins truction

0000002 | stmda rO1r11,r13-pch
0000006 | undefined instruction
H000000€ | strnda  r0.4r11.r13-pat
50000008 | undefined instruction
0000006 | strada rO{r11,r 3-pet
050000007 | undefined instruction
00000007 | stmda  0.{r11.,r13-pch
00000007 | undefined ins truction
00000007 | strda r0.{r11.r13-pek
0000008 | undefined instruction
p0000008 | stada  r0.dr11.r13-pat
0000001 undefined instruction
0000006 | strada rO{r11,r 3-pet
000000 undefined instruction
0000006 | strnda rO4r11,r13-pch
20000008 | undefined instruction
0000005 | strda r01r11.r13-pot
0000002 | undefined instruction
x000000z | strda  r0.4r11.r13-pet
000000 undefined instruction
%000000z | strada r0{r11,r1 3-pet
2000000L | undefined instruction
000000E | stmda rOAr11,r13-pch
2000000t | undefin
0000008 | strda r04r11.r13-pat
x000000¢ | undefined instruction
%000000¢ | strada rO4r1 1.0 3-pet
000000, undefined instruction
x000000¢ | strada r0{r11,r1 3-pct
2000000¢ | undefined instruc tion
2000000c | strnda rO{r11,r13-pch
~n00nne | undsfined instruction
strnda_r0{r11,r13-pct

RMulator 210 [Build number 80,
[ARITTOMI, Tracer, 4GB, Duramy ML Soft Angel 1.4 [Angsl SWis], FPE,
Profiler, Pagetables, Little endian

Figure 3.30. ARM Multiprocessor Debugger for Windows® Starting Screen
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To change the debugger from ARMulator mode to remote debugging mode, choose

"Configure debugger" on the "Options" menu.

T
1000000 b 1414 100000000
000000 O
000000 0X00000000
0X00000000
00000001 y 0X00000000
00000001 | - 000000000
00000001 y 0X00000000
0000002 3 Configwe Debugger. | 0X00000000
undefined instruction 00000000
0000003 | stmda  r01r11.r13-po 00000000
%0000003 | undefined instrustion 500000000
%0000002 | strada rO4r1 1.0 3-pet 000000000
%000000% | undefined instruction 0X00000200
40000003 | strada  10{r11,713-pch 0,00000004
20000005 | wndefined instruction 000000000
2000000 [ stmda r0.4r11.r13-pct inzeulFt V032
010000004 | undefined instruction ez V032
050000004 | strnda  r0.4r11,r1 3-pct 1
030000004 | undefined instruction
00000004 | stoda 041 1,11 3-pet
000000! undefined instruction
0000008 | strada 10 {r11,r1 3-pct
20000008 | undefined ins truction
0000002 | stmda rO1r11,r13-pch
0000006 | undefined ins truction
H000000€ | strnda  r0.4r11.r13-pat
20000006 | undefined instruction
0000006 | strada rO{r11,r 3-pet
0x0000007 | undefined instriction
00000007 | stnda 041 1,r13-pct
0x0000007 | undefined instruction
00000007 | stnda rO4r11,r1 3-pct
0000005 | undefined instruction
p0000008 | stada  r0.dr11.r13-pat
0000001 undefined instruction
0000006 | strada rO{r11,r 3-pet
000000 undefined instruction
0000006 | strnda rO4r11,r13-pch
2000000% | undfined ins truction
0000005 | strda r01r11.r13-pot
0000002 | undefined instruction
x000000z | strda  r0.4r11.r13-pet
000000 undefined instruction
%000000z | strada r0{r11,r1 3-pet
2000000t | undefined ins truction
000000E | stmda rOAr11,r13-pch
2000000t | undefined
0000008 | strda r04r11.r13-pat
0000000 | undefined ins truction
%000000¢ | strada rO4r1 1.0 3-pet
000000, undefined instruction
x000000¢ | strada r0{r11,r1 3-pct
20000002 | undfined ins truction
2000000c | strnda rO{r11,r13-pch
0| undefined instruction
strnda_r0.{r11,r13-,

210 [Build number 80
[ARITTOMI, Tracer, 4GB, Duramy ML Soft Angel 1.4 [Angsl SWis], FPE,
Profiler, Pagetables, Little endian

Figure 3.31. Configuring Debugger
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In the "Debugger configuration" dialog box that appears, choose "remote_a" as the target and
push the "Configure" button.

In the "Remote connection" dialog box that appears, select "Serial" and then specify the port
and baud rate (9600or 19200).

4| stmda  r0,r11,r13-pe

£| undefined instruction

¢| stmda  r0,{r11,r13-pe}
undefined instruction

4| stmda  10,r11,r13-pc}
undefined instruction

Figure 3.32. Configuring for Remote Debugging
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Push the "OK" button to return to the "Debugger configuration" dialog box.
Push the "OK" button to restart the debugger and establish the link to the Angel debugging
monitor. If communications are properly established, a boot message similar to the following

appears in debugger's console window.

Execute Options  Window  Help

Angel Debug Monitor V1.20 (AEM Ltd unreleased) for MHLEYO0100 CPFU Board(OKI)
Built for ARM7TDMI Serializl). IRD

Inreleaszed build Jan 07 2000

Serial Rate: 9600

ForHelp prass F1 [emetea  [Defait [ [NUM[
Figure 3.33. Angel Debugger Start-Up Display

*1. The fast interrupt request (FIQ) pin is available to the user application system.

*2. The Angel debugging monitor does not support profiling.
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3.5.7 Normal Debugging

The following are the procedures for Normal debugging.

The first step is to run Portmap.exe on the development host running Windows®.
Open an MS-DOS box, change to the directory containing the Oki ICE server software,

and type Portmap.

Figure 3.34 shows the Portmap starting screen.

Figure 3.34. Portmap.exe Starting Screen
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3.5.8 Loading Oki ICE Server

The next step is to run Oki ICE Server on the development host.

Note that the power to both the user application system and the Oki ADI board must be
on. Otherwise, the software simply aborts when it cannot find the latter.

Choose "Load configuration" on the "File" menu and select the ML670100.cfg file from

the second CD-ROM to display the following screen.

HEE ARM - OKI-IGE Server -0 x|

File Wiew Run Gontrol  Conrection  Settinez Help

e

Single ML670100 Configuration Example

TAP 0
0 [<] ARMTTOMI
o
TDO
-~

Reszetting OKI-ICE hardware
Resetting OKI-ICE hardware

Input bits |:| 1 |:| 2 A

Figure 3.35. Oki ICE Server for Windows®
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To have the Oki ICE Server automatically run Portmap.exe and load the configuration
file the next time, choose "Start-up settings" on the "Settings" menu to display the
following dialog box, select both the "Start port map service" and "Load configuration

check boxes, and specify the complete path to the configuration file.

Start-up Optiohs x|

— Metwork, Settines |LI
W &llow Metwork Connections Cancel |

v Start Portmap Service

—atart-up Configuration
" Mone
 Auto-Configure

{* Load Configuration
Loaded File

[C¥mMulti-ICE¥MLET01 00lcfe

Browsze.. |

Figure 3.36. Start-Up Settings Dialog Box
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3.5.9Loading Debugger
On the development host, load the debugger.

The first time, it starts in ARMulator (software emulation) mode.

ARM =

Idr pc 000000240 ; = #0X00000b80 =1 0 O FFFFFF
0000000 | b 0x1414 1 [10x00000a44
HO00000CH 1dr po 0x00000548 0300000ba0 2 000000000

20000000 ldr pe0X00000adc ;= #0X00000bH) 3 | 0x00000000
00000001 | Idr pe.0>00000350 ;= #0,00000bc0 4 | 0x00000000
00000001 | ldr pe.0>x00000354 | = #0,00000bd) 5 | 0x00000000
00000001 | Idr pe.0X00000358 ;= #0,00000be0 6 | 0x00000000
00000001 | Idr  pe.0X0000035c ;= #0:000005f0 7 | 0x00000000
20000003 | undfined ins truction 0 | 1000000000
10000003 strada r0.r11.r13-pct 5 | 10x00000000
0000003 | undefined instruction 10/ 1000000000
2000000 strada 0{r11.r13-pet 11 0>00000000
20000007 | undefined ins truc tion 12| 0>00000000
x000000% | stmda r0{r11,r13-pch 13| 0x00000200
20000003 | undefined ins truction 14 10x00000004
20000007 | strnda 0.0r11,r13-pc} e | 1000000000
010000004 | undefined instruction r |fnzeviFt Svcaz

00000004 strada 011,11 3-pet + seraf
030000004 | undefined instruction
050000004 | steads 0 {r11,r13-pet
000000! undefined instruction
0000008 | strada 10 {r11,r1 3-pct
20000005 | undefined instruction
0000002 | stmda rO1r11,r13-pch
0000006 | undefined instruction
H000000€ | strnda  r0.4r11.r13-pat
50000008 | undefined instruction
0000006 | strada rO{r11,r 3-pet
050000007 | undefined instruction
00000007 | stmda  0.{r11.,r13-pch
00000007 | undefined ins truction
00000007 | strda r0.{r11.r13-pek
0000008 | undefined instruction
p0000008 | stada  r0.dr11.r13-pat
0000001 undefined instruction
0000006 | strada rO{r11,r 3-pet
000000 undefined instruction
0000006 | strnda rO4r11,r13-pch
20000008 | undefined instruction
0000005 | strda r01r11.r13-pot
0000002 | undefined instruction
x000000z | strda  r0.4r11.r13-pet
000000 undefined instruction
%000000z | strada r0{r11,r1 3-pet
2000000L | undefined instruction
000000E | stmda rOAr11,r13-pch
2000000t | undefined
0000008 | strda r04r11.r13-pat
x000000¢ | undefined instruction
%000000¢ | strada rO4r1 1.0 3-pet
000000, undefined instruction
0,000000c | strmda r04r11,r13-pch
2000000¢ | undefined instruc tion
2000000c | strnda rO{r11,r13-pch
~n00nne | undsfined instruction
strnda_r0{r11,r13-pct

210 [Build number 80
[ARITTOMI, Tracer, 4GB, Duramy ML Soft Angel 1.4 [Angsl SWis], FPE,
Profiler, Pagetables, Little endian

Figure 3.37. ARM Multiprocessor Debugger for Windows®
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To change the debugger from ARMulator mode to remote debugging mode, choose

"Configure debugger" on the "Options" menu.

pe 000000340
1414

0 <P
50000001 0300000 244
0000001 pe0>00000248 0500000000
000000 1000000000

ldr
b 0x
Idr
Idr 3
00000007 Idr 3 - 1000000000
Idr
Idr
ldr

(0+0000001 000000000
0+0000001 000000000
00000001 000000000
20000003 undefined ins truc tion 000000000
2000000 strda r0{r11,r13-pe 000000000
20000002 | undefined instruction 000000000
50000002 | stmda  r04r11.r13-pct 000000000
50000002 | undefined 000000000
50000003 stoda  r04r11.r13-pct 000000200
50000003 | undefined instruction 000000004
20000007 | strada 0.{r11.r13-pct 000000000
050000004 | undefined instruction nzeviFt SV032
00000004 | strda r04r11,r13-pch t User26
00000004 | undefined instruction
00000004 | stmda 011,11 3-pch
0000008 | undefined instruction
50000005 stnda  r00r11.r13-pct
50000008 | undefined instruction
SO00000E | stmda 10 4r1 1,71 3-pet
0000001 undefined instruction
20000006 | stmda  r04r11.r13-pct
20000006 | undefined instruction
0000006 | stmda  r04r11.r13-pct
0:0000007 | undefined instruction
stda  r0.4r11.,r13-pot
undefined instruction
stroda 10011, 3-pet
undefined instruction
stmda  10.{r11,r13-pch
undefined instruction
stda  r0.{r11.,r13-pct
undefined instruction
stroda r0.0r11.,r13-pet
undefined instruction
stroda 10011, 3-pet
undefined instruction
stmda  10.{r11,r13-pch
undefined instruction
stda r0.{r11.,r13-pet
undefined instruction
strods r04r11.,r13-pet
undefined instruction
stmda 10 1r11,r13-pch
undefined instruction
stmda r0.{r11,r13-pch
undefined

stda r0.{r11.,r13-pet
undefined instruction
strods r0{r11,r13-pet
undefined instruction
strnda  r04r11,r13-pch

sRMulator 210 [Build number 80
JARMTTOM, Tracer, 4GB, Durmmy MmU, Soft Aneel 1.4 [Aneel SWIs], FPE,
Profiler, Pagetables, Little endian.

Figure 3.38. Configuring Debugger
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In the "Debugger configuration" dialog box that appears, specify the target JTAG

communications interface unit: Oki Electric ADI Board or ARM Multi-ICE™.

=[50
ARM =
ldr pe.0X00000240 ; = #0,00000680 ce =
0000000 b Ox1414 1 00000244
50000000 Idr  pe.0x00000248 : = 0500000 bal) 2 | 00000000
20000000 ldr  pe0X00000adc ;= #OX00000bE) i (fno0000000
00000001 | Idr pe.0>00000350 ; = £0,00000be0 (00000000
00000001 | ldr pe.0x00000354 ; = £0,00000bd) b5 [[no0000000
00000001 | Idr pe,0X00000358 ; = #0,00000be0 6 00000000
00000001 | ldr  pe0X0000035¢ ; = #0:00000610 7 00000000
20000003 | undefined instruction 8 00000000
0000002 strada r0.{r11.r13-pot 9 00000000
0000003 | undefined instruction 10 00000000
2000000 strada r0.{r11.r13-peh 11 00000000
20000007 | undefined instruction 12| 00000000
0000005 | strmda 10 4r17,r18-pch r13 00000500
20000003 | undfined instruction 14 200000004
20000003 | stmda 10.0r11,r13-pch pc | 500000000
030000004 | undefined instruction sr | PinzoviFt SVC32
050000004 | strnda  r04r11,r13-pct t Lser26
030000004 | undefined instruction
00000004 | stmda  rOAr11,r13-pet
000000! undefined instruction
50000008 | strmda 10 4r11,r13-pch
20000008 | undfined instruction

0000002 | stmda rO1r11,r13-pc}
0000006 | undefined instruction
1000000¢ | st r0.11.13-pc e —
50000008 | undefined instruction
0000006 | strada rO{r11 r13-pet
050000007 | undefined instruction
00000007 | stmda r0.{r11.r13-pch
00000007 | undefined ins truction
00000007 | stmda  r0.{r11.r13-pc}
0000008 | undefined instruction
pO000008 | stmda  r0dr11.r13-pot
0000001 undefined instruction
0000008 | strada rO{r11,r13-pet
000000 undefined instruction
0000006 | stmda rO4r11,r13-pch
20000008 | undefined instruction
0000006 | stmda  r01r11.r13-po}
0000002 | undefined instruction
x000000z | strada  r0.4r11.r13-pet
000000 undefined instruction
%000000z | strada r0{r11,r13-pet
2000000L | undefined instruction
000000E | stmda rO4r11,r13-pc}
2000000t | undefined
0000000 | stmda rO1r11.r13-pch
»000000¢ | undsfined instruction
%000000c | strada rO4r11.r13-pet
000000, undefined instruction
%000000¢ | strada r0{r11,r13-pct
2000000¢ | undefined instruction
2000000c | stmda rO{r11,r13-pc}
nnnoina | undefined instruction
strda 0 {r11,r13-pot

210 [Build number 80
[ARITTOMI, Tracer, 4GB, Duramy MMLL Soft Angel 1.4 [Anesl Ss]. FPE,
Profiler, Pagetables, Little endian

Figure 3.39. Setting Up for Remote Debugging
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Once the debugger has established a link with the target JTAG communications

interface unit, the following screen appears.

ARM g

20000000 [ andeq  r0.r0Lr0 ce [0 | [0x000000f

submi e rB a0 1| o
20000000 | mrsve  rd,sper ; 70-11 = 0:53, rn = 0xd 2 | [Oxfffae
20000000 biccos 12 rf.ar (10 3
00000001 | ldrplb r0,[r5.#-0x20] 4 | OO
0:0000001 | cmpet  rTr.lsl 0 ;7 rd= 0xd 5 | [0xffffRdT
00000001 | rmennes GOk Tm = 0x6 6 | foxFfiT
00000001 | crpne_rB.r1lsl 1) ;2 rd = 03 7 | 0x00000000
20000003 ldcpl  p7,c1,[v5 #-0x118] -0
50000002 Idrnvb 5, [rd,-r5,zr #16] -9 | >00000000
20000002 swine  0x107021 100
20000002 | subpls r12,rd,r3,asr 218 11
20000003 | sbeegs  r4,r1 405100 12/ 0x000000fF
50000003 | crmpet  pe.rsl #14 13 0x00000080
50000003 | Idregh r0.[r5]-r0 ror #15 14 000000024
50000003 tstne  rd.rBisl 42 : 7 rd= 0x5 e | D>00000004
00000004 | crappl 4 r5,asr r1 ;2 rd = 022 s | finZCulFt Undefa2
00000004 | Idmetib r5.(-6,r12,r14}
00000004 | ldrvch 14 [r5]#-0x469
00000004 | ldmeqda r24r0.r8.rd,r12,0c}”
50000008 Idrneb  r12,[rB]#-0x47
50000005 | Idrneb  r0.[F7 #-0x45]
2000000 | andrmis  rd.rd.rd asr rd

20000008 | subnes P10, r0Lls] #17
0000006 | Idrplb  #1,[rB]#-0x11
2000000€ | undefined ins truction
2000000¢ | Idrneb r2,[r11#-4
0000006 | blrmi 01820860
00000007 | ldrplt  r0.[r6]#-0x19c
00000007 | ldrplb  r2.[r7.#-0x13]
050000007 | ldemil pi 2.c6.[rd]#-0x54 © 7 postindexed, down. no wh
00000007 | ldene  p12,e8,[r1] 00241
000000
4000000
000000
50000008 | andpls r9.r13.r7.sl r3
50000006 | stepll  p5.c4.[r4.20x80]
50000005 | Idrplbt r0.[r51-r13)sl #15
0000008 | Idrplb  rd,[rd #-0xF2]
20000006 | ldrneb  r8 [r1,4-
%000000z | Idrlsb 13 [r5#-0x6ifa]
20000002 | strmib e [r6#-0x30b]
0000002 | bimi - 0x527eec
%0000002 | stove  p0.e16.[r12.8-0x10]
x000000E | Idrech  r5.[r12:#-Oxbot]
000000 | ermpri #1.rdlzl 10 ; 7 bad load/store extension op. rd = 045
X000000H| strplb  10,[r12 #-0xc31]
X000000H | struch  r8,[r7,#-0x48]
5000000¢ | Idrmib rd,[r52-05235]
2000000¢ | Idrmib 0,[r #0x14¢]
5000000¢ | Idrplb  pe, [F7 #0x5%4]
5000000c | Idepll  p10.c8.[r5 #-0x10]
5000000 | stemil  p3.e3.[r1 1#-0x374 ; ? postindexed. down, no wb
x000000c | Idrplb #5,[r1 ]#0x599
annanna | ldrplh e [ra 024 3d]

crppl  r3,rGlsl #11; ? rd = 0x3

e P bemeomemew LT T
Figure 3.40. ARM Multiprocessor Debugger for Windows®
The Oki ML670100 CPU Board is now ready for remote debugging.

For further details on remote debugging with the ARM Software Development Toolkit,

see the ARM Software Development Toolkit User Guide.
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This Chapter contains the procedures for connecting
the Oki ML670100 CPU Board to the user application
system for in-place debugging of the user application
program.



Chapter 4 User Interface

4.1 Overview

The evaluation chip on the Oki ML670100 CPU Board features the same memory spaces,
peripherals, and I/O pins (See Note 1) as the target ML670100.

Connecting the I/O pins available on the Oki ML670100 CPU Board to the user application
system with the user interface connectors and optional user cable permits in-place
debugging.

Figure 4.1 outlines this relationship.

ML670100 CPU BOARD

Emulation memory ML670100 User interface connectors

< ML670100-compatible 1/O pin A

External address bus

External ddress bus

JTAG communications interface connector
tor

% Debugging interface >

RS232C-interface connect

} Serial interface >

Figure 4.1. User Interface Equivalence

B Note1 ®
The Oki ML670100 CPU Board sometimes handles the following ML670100 built-in
peripheral ports and pins differently: PIO0, PIO1, PIO2.5, PIO2.6, PIO5.6, PIO5.7, and PIO8.

For further details, see Chapter 5 "Notes on Debugging."
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4.2 User Interface

4.21

User Interface Connectors (CNU1 to CNU4)

These four connectors are for directly connecting the Oki ML670100 CPU Board to the

user application system for in-place debugging.

Figure 4.2 shows the location; Table 4.1, the pin assignments.

| User interface connectors (CNU1 to CNU4) |

EIRO EFIQ
3
i E ﬂ
3
'o 0 pxo 4
IRO EXT N EFIQ EXT
? _______ N RESET +5.0V
:oooooooo Oooooooooo
{eaeme e . . Z
z
. CNU2 . o
joo; ‘oo’
==l Hulnl
‘oo H=0"
‘oo oo
oo
ke 25! O
00 pi= =l
H=N=1 Hulnl
+ O 0; {ong
fnn'S ;'DI:I Ex'romlN
i z
L = I = ) o oo VDDSEL
‘oo oo
oo oo
oo on:
oo iooi
' p oo
4 RS232 o=
‘oo oo
‘oo .aa,
oo ENA IS oo
CNU4
{0000Oo00000 0000000000¢
RCICTCT Y CTCIETTTETERHETCUETITETEIECTTIN
OKI
ML670100 CPUBOARD
OSCSE VREFSE MOD MTU-11037
POWER ANGEL SYSTEM USER  sySTEM USER ANGEL | | NORMAL
Figure 4.2. User Interface Connectors (CNU1 to CNU4)
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Table 4.1. CNU1 and CNU2 Pin Assignments

CNU1No. Pin Name I/0 CNU2No. Pin Name I/0
1 Al4 I 1 GND O
2 Al3 I 2 VDD I
3 Al2 I 3 XA0 )
4 Al1 I 4 XA1 O
5 AlO I 5 XA2 O
6 VREF I 6 XA3 0]
7 N.C. - 7 XA4 0]
8 VDD I 8 XA5 )
9 N.C. - 9 XA6 0]
10 DBSEL ™ I 10 XA7 0
11 P106.0 I/O 11 GND O
12 P106.1 I/O 12 VDD I
13 P106.2 I/O 13 XA8 O
14 P106.3 I/O 14 XA9 O
15 P106.4 I/O 15 XA10 O
16 P106.5 I/O 16 XA11 O
17 PI1O6.6 I/O 17 XA12 )
18 PIO6.7 I/O 18 XA13 0]
19 PIO7.0 I/O 19 XA14 0]
20 PIO7.1 I/O 20 XA15 )
21 PIO7.2 I/O 21 GND 0]
22 GND 0 22 VDD I
23 VDD I 23 P100.0 ® I/O
24 P107.3 I/O 24 P100.17 I/O
25 P1O7.4 I/O 25 P100.2 @ I/O
26 P107.5 I/O 26 P100.3 ® I/O
27 P107.6 I/O 27 P100.4 3 I/O
28 PIO7.7 I/O 28 P100.5 3 I/O
29 P108.0 * I/0 29 P100.6 ® I/0
30 P108.1 2 I/0 30 P100.7 ® I/0
31 P108.2 *? I/O 31 EFIQ/ I
32 P108.3 *? I/0 32 EA/ I
33 P108.4 * I/0 33 GND )
34 P108.5 * I/0 34 VDD I
35 P108.6 * I/O 35 XDO0 I/O
36 P108.7 2 I/O 36 XD1 I/O
37 N.C - 37 N.C -
38 N.C - 38 N.C -
39 GND O 39 GND O
40 GND O 40 GND O

" These pins have 100-kQ pull-up resistances.

2 The NORMAL position of the MODE switch disconnects all but one of these pins. It adds a

10-kQ pull-up resistance to the P108.2 pin.

® These pins are used for their secondary functions, so are not available for use as port pins.

“* This pin has a 100-kQ pull-down resistance.
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Table 4.2. CNU3 and CNU4 Pin Assignments

CNU1No. Pin Name /10 CNU2No. Pin Name /10
1 XD2 110 1 P103.5 /0
2 XD3 /0 2 P103.6 /0
3 XD4 /10 3 P103.7 /0
4 XD5 /10 4 GND @)
5 XD6 /0 5 P104.0 /10
6 XD7 /10 6 P104.1 /10
7 GND 6] 7 P104.2 110
8 VDD I 8 P104.3 110
9 PIO1.0°° /0 9 P104.4 110
10 PIO1.17° /10 10 P104.5 110
11 PIO1.27° /10 11 PlIO4.6 110
12 PIO1.37° /10 12 P104.7 /10
13 PIO1.4°° 110 13 GND O
14 PIO1.5° 110 14 VDD I
15 PIO1.6° /0 15 P105.0 /0
16 PIO1.7° /10 16 PI1O5.1 110
17 CSo0/ O 17 PI1O5.2 110
18 RD/ O 18 P105.3 110
19 WRE_WRL/ 0] 19 P105.4 /0
20 GND 6] 20 P105.5 110
21 VDD I 21 P1O5.6 /0
22 P102.0 /10 22 PIO5.7 *® /0
23 PI102.1 /10 23 CLKOUT 6]
24 P102.2 /10 24 GND /0
25 P102.3 /0 25 0OSCO0 I
26 P102.4 110 26 N.C. -
27 PIO02.5® /0 27 VDD I
28 PI02.6 ° /10 28 N.C. -
29 PI1O02.7 /10 29 FSEL |
30 GND @) 30 PLLEN I
31 VDD I 31 RESETB/ 7 I
32 P103.0 110 32 GND 6]
33 P103.1 110 33 GND O
34 P103.2 110 34 Al7 |
35 P103.3 /0 35 Al6 |
36 P103.4 /0 36 Al5 |
37 N.C - 37 N.C -
38 N.C - 38 N.C -
39 GND O 39 GND 0]
40 GND O 40 GND 6]

®  These pins are used for their secondary functions, so are not available for use as port
pins.
®  The ENA position of theRS232C-SEL switch disconnects all these pins.

This pin has a 10-kQ pull-up resistance.
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4.2.2 User Connector Board (USRCN)
This optional Board fits between the Oki ML670100 CPU Board and the user cable
leading to the user application system.

Tables 4.3 and 4.4 show the pin assignments for the CNA and CNB connectors.

O CNU2 9
2 80
(e 2
CNB 2 <)
2 80 ©] c
[ |
ToNA T
CNU4
@) O

Figure 4.3. User Connector Board (USRCN)
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Table 4.3. CNUA Pin Assignments

CNU1No. Pin Name 110 CNU2No. Pin Name /10
1 Al4 [ 41 XA2 0]
2 Al3 [ 42 XA3 0]
3 Al2 [ 43 XA4 0]
4 Al1 | 44 XA5 0]
5 AlO [ 45 XA6 0]
6 VREF | 46 XA7 (@]
7 N.C. - 47 GND 0]
8 VDD [ 48 VDD [
9 N.C. - 49 XA8 0]
10 DBSEL ™ [ 50 XA9 (0]
11 P106.0 110 51 XA10 0]
12 P106.1 /10 52 XA11 @]
13 P106.2 110 53 XA12 (@]
14 P106.3 /0 54 XA13 0]
15 P106.4 /0 55 XA14 0]
16 P106.5 /0 56 XA15 0]
17 P106.6 /10 57 GND 0]
18 PI106.7 /10 58 VDD |
19 PIO7.0 /0 59 PI100.0 ® /0
20 P107.1 /0 60 PI00.1 /0
21 P107.2 /0 61 PI00.2 /0
22 GND (0] 62 PI00.3 /0
23 VDD | 63 PIO0.4 3 /0
24 PIO7.3 /10 64 PI00.5 /0
25 PIO7.4 /10 65 PI00.6 * /0
26 P107.5 /0 66 PI00.7 /0
27 P107.6 /0 67 EFIQ/ [
28 P107.7 /10 68 EA/ ™ [
29 P108.0 /0 69 GND 0]
30 PI108.1 2 /10 70 VDD [
31 PI08.2 2 110 71 XDO0 /10
32 P108.3 ? /0 72 XD1 /0
33 Pl108.4 /0 73 N.C. -
34 Pl108.5 2 /0 74 N.C. -
35 P108.6 110 75 N.C. -
36 P108.7 2 /10 76 N.C. -
37 GND (@) 77 GND O
38 VDD [ 78 GND 0]
39 XAO0 (0] 79 GND (0]
40 XA1 (0] 80 GND (0]

' This pin has a 100-kQ pull-up resistance.

2 The NORMAL position of the MODE switch disconnects all but one of these pins. It adds a
10-kQ pull-up resistance to the P108.2 pin.

" These pins are used for their secondary functions, so are not available for use as port pins.

This pin has a 100-kQ pull-down resistance.
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Table 4.4. CNUB Pin Assignments

CNU1No. Pin Name I/0 CNU2No. Pin Name I/O
1 XD2 /O 41 PI0O4.0 I/O
2 XD3 1/0 42 P104.1 I/O
3 XD4 1/0 43 P104.2 1/O
4 XD5 1/0 44 P104.3 1/O
5 XD6 1/O 45 PIO4.4 I/O
6 XD7 1/O 46 PIO4.5 I/O
7 GND O 47 PIO4.6 I/O
8 VDD | 48 PIO4.7 I/O
9 P101.0 ® 1/0 49 GND O
10 PIO01.17° 1/0 50 VDD I
11 PI01.2°® /O 51 PIO5.0 I/O
12 PI01.3°® 1/O 52 PIO5.1 I/O
13 PIO1.4® 1/O 53 PIO5.2 I/O
14 PIO01.5 7 1/0 54 P105.3 1/O
15 PI01.6 ® 1/0 55 P105.4 1/O
16 PI01.7 ® 1/0 56 P105.5 1/O
17 CSo0/ O 57 PIO5.6 I/O
18 RD/ O 58 PIO5.7 I/O
19 WRE_WRL/ O 59 CLKOUT )
20 GND O 60 GND I/O
21 VDD | 61 0OSCO0 |
22 P102.0 7{e] 62 N.C. -
23 PIO2.1 I/O 63 VDD I
24 PIO2.2 I/0 64 N.C. -
25 PI102.3 I/O 65 FSEL I
26 P102.4 I/O 66 PLLEN |
27 P102.5 ® 1/0 67 RESET/ 7 |
28 P102.6 ® 1/0 68 GND O
29 PIO2.7 I/0 69 GND )
30 GND O 70 Al7 I
31 VDD I 71 Al6 I
32 P103.0 I/O 72 Al5 |
33 P103.1 I/O 73 N.C. -
34 P103.2 7{e] 74 N.C. -
35 PIO3.3 I/0 75 N.C. -
36 PIO3.4 I/0 76 N.C. -
37 PIO3.5 I/O 77 GND )
38 P103.6 I/O 78 GND O
39 P103.7 I/O 79 GND O
40 GND O 80 GND O

*5

*6

*7

These pins are used for their secondary functions, so are not available for use as port pins.

The ENA position of theRS232C-SEL switch disconnects all these pins.

This pin has a 10-kQpull-up resistance.
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The user connectors do not provide access to the following ML670100 pins: PIO8[7:0],
AVDD, AGND, VCOM, OSC1, and TEST.
Access to the following ML670100 pins is via control circuits on the Oki ML670100
CPU Board: OSCO, FSEL, PLLEN, VREF, DBSEL, EA/, EFIQ/ and RESET!/.

+3.3V
100 kQ
ML670100
RESET/o Reset control RESET/
(CNB Pin No.67) circuit
+3.3V +3.3V
100 kO OSCSEL
SYSTEM
O,
Y~ PLLEN
PLLENO o
(CNB Pin No.66)
0,
— FSEL
FSELO o
(CNB Pin No.65) Oscillator
circuit (8MHz) v — 0SCo
0SCoo o
(CNB Pin No.61) USER
+3.3V «— osc1/
VCOM
EIRO/EFIQ 100 ke2 EIRO/EFIQ 7J/7_
1 1 000 .
O O ' o o
+ 50Q :
7JT 4.7uF/1OV O EIRO.EFIQ
30
po30 Ot e
(CNB pin No.32),
EFIQ
(CNA pin No.67) +3.3V +3.3V
VREFSEL
SYSTEM—I_— AVDD
Y VREF
VREF O o
(CNA Pin No.6) +3.3V USER 7J/7_ AGND
100 kQ
DBSELO DBSEL
(CNA Pin No.10)
EA/O * EA/
(CNA Pin No.68)
100 kQ

Figure 4.4 shows the connections for these two sets of pins.

Figure 4.4.

User Interface Connector Peripheral Circuits

As Figure 4.4 shows, the Oki ML670100 CPU Board connects the AVDD pin to VDD
(+3.3 V), connects AGND and VCOM to GND, and pulls RESET/, PLLEN, FSEL, and
DBSEL, up to +3.3 V with 100-kQ2 resistances, and . pull nEA down to GND with 100-

kQ resistances

If the EIRO-EFIQ jumper is connected to the IN side, the signals from the user

application system remain connected to the corresponding user interface connector

pins through a capacitance and a resistance.
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4.3 User Cable

The user cable connects the user application system to the Oki ML670100 CPU Board and
user connector Board (USRCN).

Figure 4.5 shows this cable.

Oki ML670100 CPU Board
connectors CNA and CNB 144-pin TQSOCKET

\ | \

1
TQ-SOCKET

Figure 4.5. User Cable
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4.4 User Application System Connector Layout

The Oki ML670100 CPU Board provides two ways to connect the I/O pins forming the
ML670100 user interface to the user application system.

¢ Direct connection to the user interface connectors (CNU1 to CNU4)

¢ Indirect connection via the optional user connector Board (USRCN) and user cable.

Figure 4.6 shows the connector layout and dimensions for the former approach.

A0 T L L e e e e e e e e e e mmee teeem eeaaa L. 2 ®
- 3 ®
R I :>|- -
‘o, ‘o,
L L L L
] N N
S| e A S
N ' .
L] L] L] L]
L] L] L] L]
. o
s, | s
2. | Jd oS
R+ [+
\( /( o E‘”': ML670100 o
L] L]
2 S . .
< [ [ [ [
«© ' ' ' '
L] L] L] L]
L] L]
o¢. &0,
pag 5 Al
A .3.'-: ........... J’\f\ ......... - -l\ D L) 40
+90 o L
CNU4
N
7~
24.13 24.13
~ <
34.29 - 34.29

Figure 4.6. User Application System Connector Layout 1

The following are the specifications for this connector.
Manufacturer: Hirose
Model: HIF3F-40P-2.54DSA
The connector specifications for indirect connection depends on the ML670100 package. For

further details, see Chapter 6 "Appendices."
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Chapter 5 Notes on Debugging

This Chapter contains important notes on debugging
application programs with the Oki ML670100 CPU
Board.



Chapter 5 Notes on Debugging

5.1 Chip Differences

The chip at the core of the Oki ML670100 CPU Board differs from the target ML670100 in the

following areas.

5.1.1User Interface

The Oki ML670100 CPU Board treats certain I/O pins differently from the target
ML670100.

Neither the Angel nor Normal mode supports the primary functions for the following 1/0
pins: all PIO0 pins, all PIO1 pins, P102.5, and P102.6.

The Angel mode supports neither the primary nor secondary functions for the following
I/O pins: PIO5.6 and P105.7.

The Normal mode supports neither the primary nor secondary functions for all PIO8
pins except PIO8.2. It also pulls up P108.2 with a 100-kQ2 resistance.

The Oki ML670100 CPU Board also provides additional circuitry for the following
ML670100 pins: AVDD, AGND, VCOM, OSC1, TEST, OSCO, FSEL, PLLEN, VREF,
DBSEL, EA/, EFIQ/ and RESET/.

Page 5-2



Chapter 5 Notes on Debugging

+3.3V
100 kQ
ML670100
RESET/O . Reset control RESET/
(CNB Pin No.67) circuit
+3.3V +3.3V
100 KQ OSCSEL
< SYSTEM
< O,
— PLLEN
PLLENO o o
(CNB Pin No.66)
O,
Y~ FSEL
FSELO o
(CNB Pin NO.65) Oscillator o
circuit (8MHz) —o 0SCo
0scoo o
(CNB Pin No.61) USER
+3.3V &« osc1/
VCOM
EIRO/EFIQ 100 kO EIRO/EFIQ 7J;
1 1 000 :
o O . ; :
+ 150Q : .
AT 4.7uF/1 10V . O— EIRO,EFIQ
3.0
PIO30 AR
(CNB pin No.32)
EFIQ
(CNA pin No.67) +3.3V +3.3V
VREFSEL
SYSTEM—I_— AVDD
o
Y~ VREF
VREF 0 o
(CNA Pin No.6) +3.3V USER AGND
100 kﬂ—% 7J;
DBSELO . DBSEL
(CNA Pin No.10)
EA/O TS EA/
(CNA Pin No.68)
100 kQ

Figure 5.1. User Interface Connector Peripheral Circuits
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The main purpose of this additional circuitry is to pull the 1/0O pins up to appropriate levels.
Note, however, that the USER positions of configuration switches disconnect this protection,
making it the responsibility of the user application system to ensure appropriate levels.

The RESET/ pin only supports input from the user application system during emulation.

Not shown in Figure 5.1 are the PIO8 port pins (PIO8[7:0]). These are not available for
debugging with the Oki ML670100 CPU Board.
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5.1.2Memory Maps

0x00000000

Onboard external memory 1
0x00000000 (SRAM, 512 KB)

A External ROM, RAM, and I/O (2 MB) A 0x00080000

b)Y
py)
€

0x00200000

¥ External ROM, RAM,and /O Y

A Internal RAM (2 MB) AL 0x00200000
Internal RAM (4 KB)
0x00400000
0x00201000
A Internal I/O connected to core bus (2 MB) &L
0x00600000 A Internal RAM A
£ 1/0 connected to peripheral bus (1 MB) L i T
0x00700000 0x00400000

i Expanded peripherals connected
~= : ~
0x00800000 to peripheral bus (8 M) 0x00800000

Onboard Flash memory (256 KB)

€

£ External ROM, RAM, and 1/O (8 MB) =
0x00840000

0x01000000

bY]
C

U External ROM, RAM,and I/O A

(€

External ROM, RAM, and I/O (16 MB) A

)
<¢

0x01000000
0x02000000 Onboard external memory 2
(SRAM, 512 KB)
A External DRAM (16 MB) AR 0x01080000
A A
0x03000000 ”  External ROM, RAM,and /0 Y
2 External DRAM (16 MB) =\ 0x02000000

OXO3FFFFF
F

Figure 5.2. Oki ML670100 CPU Board Memory Map
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Figure 5.2 shows how the two memory maps are equivalent. Because the 128-KB ML670100
on-chip ROM area (0x000000 to 0x01ffff) is unavailable, however, the Oki ML670100 CPU
Board substitutes two 512-KB SRAM emulation areas (0x000000 to OxQ7ffff and 0x1000000
to Ox107ffff). Note that the Angle mode reserves the top 96 KB in the second one for the
Angel debugging monitor.

The Oki ML670100 CPU Board also adds 256 KB of Flash memory (0x800000 to Ox80ffff).
Note that the Angle mode uses software stored in the first quarter (0x800000 to 0x80ffff), so
protect this area.

Note that this use of SRAM in place of ROM allows runaway programs and errant pointers to

overwrite the user application program being debugged.
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5.2 Other Notes

This Section covers other things to keep in mind when debugging user application programs
with the Oki ML670100 CPU Board.

5.2.1 System Reset Switch (RESET)

Do not press the system reset switch (RESET) on the Oki ML670100 CPU Board
during normal operation as it also resets the JTAG communications interface unit (Oki
Electric ADI Board or ARM Multi-ICE™) joining the Board to the host computer and can
thus break the communications link to the ARM Software Development Toolkit running

on the development host.

5.2.2User Cable

Do not crimp the user cable. Flexing it with excessive force can damage not only the
cable, but also the Oki ML670100 CPU Board itself.

5.2.3 External Clock
Do not change the OSCSEL switch to its external clock position unless the user

application system can provide an external clock signal matching the following

specifications.
Frequency: See table below.
Duty: 50%
Level: 3.3VDC+5%
Oki ML670100 CPU Board External Clock Specifications
FSEL pin input level PLLEN pin input level OSCO pin input clock frequency

“H” “H” 4 to 6 MHz

“L “H” 4 t0 12 MHz

X “L 4 to 24 MHz

X: Don’t Care

Failure to match these specifications can lead to unpredictable CPU behavior and even
damage the Oki ML670100 CPU Board.
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5.3 Angel resources requirements introduce a number of
restrictions on application development under Angel.

Programmers developing application programs using the Angel debugging monitor should

keep the following in mind.
1. Specify the default (0x8000) as the loader address using the following linker syntax.
armlink -R0O 0x8000

Do not specify the address 0x0 because the Angel debugging monitor requires addresses

0x0 to 0x3c to load the application program.

2. Do not modify the contents of the following registers with the Angel debugging monitor.

Address Register Name
0x400004 CKCON
0x600008 IRRO[3],IRR0[4],IRRQ[5]
0x600012 ILCON2
0x600300 ASBUF
0x600301 ASIST
0x600302 ASICON
0x600303 ASBCON
0x600304 ASBTMC
0x600305 ASBTMR
0x600306 ASTSCON
0x600635 PFS5[6],PFS5[7]
0x600703 PWCON

For further details on these registers, refer to the ML670100 User's Manual.

3. Chain IRQ handlers.

If the application program uses IRQ interrupts, modify it to chain its IRQ handler to the

Angel debugging monitor counterpart with a procedure similar to the following.

Define a function Install_Handler() with two arguments: location, an address for storing the

entry address for the Angel debugging monitor's handler, and address, the address for the
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application program's handler.

unsigned Install_Handler (unsigned *location, unsigned address)

unsigned vec, oldvec;
oldvec = *location;
*location = address;
return (oldvec);

The return value provides the IRQ handler entry address before calling this function.

Near the beginning of the main() function, place the following code for installing the

application program's IRQ handler.

unsigned *irgadder = (unsigned *) 0x38;

angelHandlerEntry = Install_Handler(irqadder, (unsigned)IRQ_Handler);

IRQ_handler is the entry address for the application program's IRQ handler.

This chain allows the application program's IRQ handler to pass all exceptions that it does
not know how to handle to the Angel debugging monitor's IRQ handler with the following

procedure.

(1) Save registers.

(2) Call the application program's IRQ handler.

(3) Restore registers.

(4) If the application program does not know how to handle the interrupt, branch to the
Angel debugging monitor's IRQ handler.

(5) Otherwise, return from the application program's IRQ handler.

Do not, however, use __irq inside the IRQ handler.

See also 5. below for a description of the Angel debugging monitor exception vector table.
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4. Note the following with regard to SW1I instructions.

* Do not use SWI 0x123456 or SWI Oxab. The Angel debugging monitor uses these SWis
to support C library semihosting requests.

* The application must restore registers to their states before the SWI instruction.

* If the application program uses SWI instructions, modify it to chain its SWI handler to the
Angel debugging monitor's SWI handler. The procedure is the same as that under 3.

above.

See also 5. below for a description of the Angel debugging monitor exception vector table.

5. The Angel debugging monitor uses the following exception vector table.

Address Description
0x0 Idr pc, 0x20 ; RESET
Ox4 Idr pc, 0x24 ; Undefined opcode
0x8 Idr pc, 0x28 ; SWI
0xc Idr pc, 0x2c ; Prefetch abort
0x10 Idr pc, 0x30 ; Data abort
0x14 Idr pc, 0x34 ; Reserved
0x18 Idr pc. 0x38 ; IRQ
0x1c Idr pc, 0x3c ; FIQ
0x20 Reset handler (32-bit) address
0x24 Undefined opcode handler (32-bit) address
0x28 SWI handler (32-bit) address
0x2C Prefetch abort handler (32-bit) address
0x30 Data abort handler (32-bit) address
0x34 Reserved
0x38 IRQ handler (32-bit) address
0x3¢c FIQ handler (32-bit) address

Using this table

Consider the entry for 0x18, for example.
This instruction loads the program counter with the 32-bit address stored at the address

0x38, producing a branch to that handler.
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H Note ®

For further details on chaining exception handlers in 3. and 4. above, refer to the SDT250
User's Manual Section 9.3.2 descriptions for C handlers (p. 9-11) and exception handlers
(pp. 9-39 and 9-19).

6. When connecting the ML670100 CPU board to a user application system, we recommend

the use of fast interrupts (FIQs) because the Angel debugging monitor does not use them.
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6.1 ML670100 Pin Assignments

: & F
r & [Sw
SPNEE & _S;085% osoNo
E%EE% igmgiga:‘g ~4 000000gag
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PIO3[5)/EIR[5] =— 109
PIO3[6)/EIR[B] ——] 110
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PIOA[]TMIN[1JTMOUT[1] —— 114
PIO4[2J/TMIN[2JTMOUT[2] —— 115
PIOA[3TMIN[3TMOUT[3] —— 116
PIO4[4)/TMIN[4JTMOUT[4] —— 117
PIO4[5)/TMIN[5TMOUT[5] —— 118
PIO4[6)/TMCLK[0] —— 119
PIO4[7J/TMCLK[1] =—] 120
GND —— 121
VDD ——— 122
PIO5[0)/CSI0_SCLK ——| 123
PIO5[1]/CSI0_RXD —=— 124
PIO5[2)/CSI0_TXD ==—] 125 .
PIO5[3]CSH_SCLK ] 126 TOP View
PIO5[4]CSIT_RXD —=—| 127
PIO5[5]CSIT_TXD ——| 128
PIO5[BJASI RXD —=—] 129
PIO5[7J/AS_TXD = 130
CLKOUT —— 131
GND —— 132
OSCO —— 133
OSC1 ——— 134
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VCOM —— 136
FSEL —— 137
PLLEN —— 138
RST —— 139 INDEX MARK
GND —— 140
AGND —T— 141
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O~ ANNITOLOMNODNDOT"TANNITUOONODO - ANM OO
TANTOOMNODTTrrrrr e ANANNANNNANANNOOOOONN
EEEEngggdo\—Nmvmcor\o\—mggmvm 6%562 85
<< > R888888585550>550KEFOQEERES
Opnoooooooaoon n.n.n.;.:mgogg-ﬁgs
e =R08289
OO0SxRra Qx &
aaxo90 o

Figure 6.1. ML670100 Pin Assignments

—r— XD1

—1— XDO0

—r—= VDD

—r—= GND

—r— EA

—r—

—r— PIOO0[7]/XA23
—1— PIOOQ[6]/XA22
—1— PIO0[5])/XA21
—1— PIO0[4]/XA20
—1— PIOOQ[3])/XA19
—1— PIO0[2]/XA18
—1— PIOO[1])/XA17
—r— PIOO0[0]/XA16
—r— VDD

—r— GND

—1— XA15

1 XA14

—1— XA13

—r— XA12

—r1— XA11

—r— XA10

—1— XA9

—r— XA8

—r—= VDD

—r—= GND

—r— XA7

—r1— XA6

—r— XA5

—r— XA4

—r— XA3

—1— XA2

I XA1T
—r—= XAO/LB
—r—= VDD

—1— GND
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6.2 ML670100 Package Layout

23.0
17.5
L 0.5
< 0.25
—_— =
S —
o 0
] N~
N ~
=
—
2.0
[

Figure 6.2. ML670100 Package Layout
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