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Chapter 1 Introduction

1.1 Purpose of This Manual

This manual describes the functicns of the operating
system for the EPSON PX-8, HC-88, and HC-8B series
(referred to as MAPLE) microcomputer systems. It is
intended for system house users who are to develop

applications programs which make the best of the MAPLE's

capabilities.

The reader is assumed to be familiar with the following:

- Basiec knowledge about the CP/M operating system
- General knowledge about machine-lanquage programming
- 280 instructions



1.2 Before Reading This Manual

This manual uses the following notational conventions:
(1) Data representation

This manual discusses binary, decimal, and hexadecimal

numbers. They are represented in the formats:

Binary: @016P011B (Numbers are followed by 'B')
Decimal: 35 (only numerals)
Hexadecimal: 23H (Numbers are followed by 'H')

Character constants are enclosed in apostrophes (').

Example:

'ABC'



(2) Operating system types
The MAPLE runs in three types of operating systems (0S).
In this manual, these operating systems are
distinguished as follows:
ASCII (0S): ASCII wver. 0S5 (PX-8)
JIS (08): Japanese-language JIS Keyboard 0s (HC-80, -B88)
TXT* (0S): Japanese-language TXT Keyboard 0S (HC-80, -88T)
* TYT stands for the Touch-16 Japanese language
input methods originally developped by EPSON.
Japanese-language (0S): Japanese-language JIS and TXT

Keyboard 0OSs

1~-3



Chapter 2 General Description and System
Configuration

2.1 MAPLE System Configuration

The MAPLE is a successor of the worldly-accepted EPSON
HC-28 hand-held computer. It is a new generation hand-
held computer which incorperates in its compact body
much more functicns than ordinary desktop
microcomputers. With its battery-driven power supply,
the user can user the MAPLE any time, any place, even

nutside the office.

To further augment this outstanding portability feature,
EPSON supplies a wide variety of peripheral devices and
options. For example, the MAPLE empleoys a large (88
columns by 8 lines) LCD screen, With the virtual screen
support, the MAPLE allows the user to create display
images larger than those the conventional CRT devices
can provide. The MAPLE is furnished as standard
microcassette drives which are completely controlled by
the distribution operating system so the user can handle
them as easy as floppy disk units. Another standard
devire is an R5-232C interfare which enables the MAPLE
to communicate with other computers directly or via a
telephone lines. When combined with an optional

microfloppy disk drives, P-8@ printer, or CP-20



acoustic coupler, all are battery driven!, the MAPLE
provides a full computing environment even in locations
where no commercial AC source. The main unit proper

will meet most of daily business needs,

The MAPLE employs as its operating system the industry
standard CP/M version 2.2 operating system implemented
in ROM, This allows the user to implement an abundance
of commercial CP/M application programs on the MAPLE.
In addition to the supports for all MAPLE peripheral
devices, the MAPLE CP/M has many extended functions
which will help the user develop application programs

for the MAPLE.

The MAPLE with the Japanese-language 0S5 and Japanese-
language processor unit supports kanji processing so that
the user can easily construct application pregrams using

kanji characters.

The ideal combination of the MAPLE with the software
that make the best of the MAPLE's peortability and
capability will explore new computer uses that no one

ever imagine.



2.2 Hardware Configuration

2.2.]1 Hardware Configuration (see block diagram)

(1) CPU

The MAPLE uses three processors: 280, 6381, and 7508.
The 6381 and 7508 processors are used mainly to control
I/0 operations to reduce the burden of the Z88 central
processing unit.

1) Z8@

= Main CPU

- CMOS version

- 2.46 MHz clock



2) 63Q1

= 8-bit CPU

e CMOS version
- 614 KHz clock

5 Contains 4K-byte program

The 63F1 CPU controls the following I/0 devices:
= Screen (LCD)
C_ Serial Interface
— Microcassette
— ROM capsule

- Speaker

3) 75@8

= 4-bit CPU

= CMOS version
= 200 KHz clock

- Contains 4k-byte program

The 75@8 CPU controls the following 1/0 devices
- Keyboard
™ Power supply to main CPU
- RESET SW

- Battery woltage port



- Temperature data port
- Calendar ports
- Alarm port

- l-second software timers

(2) Memory

05 ROM: 32K bytes (CMOS mask ROM)
Main ROM: 64K bytes (CMOS DRAM)
VRAM: 6K bytes (CMOS DRAM)

- The 0S ROM and main RAM are bank-switched.
- VRAM is controlled by the 6301 processor.
- The main RAM and VRAM are battery backed up and

their data are sustained even when power switch is

turned off.

(3) Battery
Two types of rechargeable Ni-Cd batteries are used:
Main battery capacity: 1160 mAH

Subbattery capacity: 98 mAH

Normally, the main battery is held on. When the power
voltage falls down to 4.7 volts, power is switched from
the main battery to subbattery and the subbattery

maintain only power to the RAM. Recrharging (tricle



recharging) is accomplished using the attached AC
adapter. Eight hours after tricle recharging is started
with the AC adapter, recharging is stopped to prevent
overcharging from damaging the battery. The main

battery charges the subbattery while it is in operation.

(4) Interrupt handling

Z80 mode 2 interrupts are used for interrupt to Z80. Six
interrupt levels are available. They are listed below in the
descending order of priority:

L) Interrupts from the 7508

2) RS-232C receive interrupt from 8251

3) CD (Carrier Detect) interrupt from RS-232C interface

4) FRC (Free Running Converter) overflow interrupt

5) ICF (Interrupt Catch Flag) interrupt from the bar code
reader.

6) External interrupt



2.2.2 Built-in I/0 devices

{l) Keyboard

The keyboard consists of 66 keys and six switches

(66 keys and seven switches for Japanese-language

version) .

The keyboard supports N-key rellover feature.

The keyboard also supports auto repeat feature.

(2) LCD

480 dots (wide) x 64 dots (long)

Dot size: @0.41 mm (wide) x @.45 mm (long)

Dot spacing: @.46 mm (wide) x 8.50 mm (long)

8@ characters by 8 lines (38 characters by 3 lines
for kanji characters)

The LCD panel swivels in the range of 188° in 13
intervals.

The LCD view angle can be controlled by a slide
switch.

1/64 duty



(3)

Microcassette drive

The microcassette drive is controlled by software.
Allows Dame recording and playback. Only playback
is possible with voice information.

The sound from the microcassette drive can be
monitored using the internal or external

speaker.

The tape speed is 2.4 cm/second.

{4) ROM capsule

28-pin 2764/27128, 27256, or eguivalent.

NMOS or CMOS mask ROM or PROM is possible.

A ROM capsule can contain up to two ROM chips.

They may be used single or in combination.

Power to the ROM is supplied only when it is
accessed, which is controlled by software.

The ROM capsule allows easy installation or removal

by the user.



(5) Built-in dynamic speaker

= Compact dynamic speaker

- The frequency and duration can be controlled by
software.

= The volume can be adjusted with a volume control.

- The output can be connected to an external speaker

interface.



2.2.3 External Interfaces
(1) RS=-232C
- The R5-232C interface uses a CMOS B251 controller
chip (compatible with Intel 8251A).
- The output level is + 8 volts.
- The power to the driver is controlled by software.
- 8-pin mini-DIN connector is used.
- Bit rates (bps)
TX: 11@¢, 15, 200, 300, 608, 1200
RX: 110, 15¢, 200, 300, 600, 1200
TX: 240, 4800, 8608, 192080
RX: 248, 480@, 8600, 19200
TX: 1288, 75

RX: 75, 1200

- Number of start bits: 1

- Number of stop bits: 1, 2

- Data length: 7, B

- Parity: Even, odd, none

- Full duplex/half duplex

2-10



(2) Serial interface
- The output level is + B8 volts.
= The power to the driver is controlled by software.
- The driver is shared with the R5-232C interface.
- 8-pin mini~DIN connector is used.
- Bit rates (bps)

TX: 110, 600, 4800, 38400

RX: 114, 6008, 4808, 38400

- Number of start bits: 1
- Number of stop bits: 1
- Data length: 8
- Parity: None

- Full duplex/half duplex

(3) Bar code reader
= 3-pole connector

- Power is controlled by software.



(4) Analeg input ports
- 2 channels
- Input level: @ to 2 volts

= Resolution: 6 bits (2 v / 2% = @.83 v)

(5) External speaker
- The output to the built-in speaker can be switched
to the external speaker by plugging in a plug into

the speaker jack.

(6) System bus

- A total of 50 lines including the 16 address bus

lines and 8 data bus lines are available.




Peripheral Devices Connectable to

the External Interface

External
Interface

Peripheral

Cable

Opticns

R5-232C

Printer

#723

P40
PBD Series

#725

EPSON printers
with serial
I/F

MP (X) series
FP(X) series

RP (X) series

Acoustic coupler

#724

Cp-20
CX-20
CX-21

Computer

#726

MAPLE
PINE

£725

QC (X) =20
0C({X)-10

§738

HC (X)-20




External
_Interface

Peripheral

Cable

Options

Serial I/F

Minifloppy disk drive

$723

TF-10
TF-15
TF-20

Microfloppy disk drive

#726

EF=-10

Printer

#723

P40
PA) series

#725

EPS50ON
printers with
serial I/F

MP(X) series
FP(X) series

RP(X) series

Bar code
reader I/F

Bar code reader (Wand)

HA@BR code
JA (low
resolution)

HAABR code
HA (high
resolution)




External
Interface

Peripheral

Cable

Options

System bus

Expansion unit

#7127

RAM disk unit

Japanese-
language unit

Modem unit
Multi-unit 64

Universal unit

2=15
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2.3 Software Features and Organization
2,3.1 Software Features
This subsection lists the features of the MAPLE
software.
{1) Industry-standard CP/M 2.2
This allows the user to transport an abundance of
commercial CP/M application programs te the MAPLE with
relatively little effort.
(2) A variety of peripheral devices supported by 0S.
The peripheral devices that MAPLE CP/M 2.2 supports are:
RAM disk
ROM capsule
Mini- and micro-FD
Microcassette
Speaker
Analog input
R5-232C
Power

Clock (calendar)

Tc support these devices, 25 BIOS entries have been included int
the standard CP/M BIOS. Consequently, the user can develop

application programs handling these devices with great

easea.

2-17



The 0S, however, supports no bar code equipment. It
must be handled by application programs. These programs

are also supplied Erom EPSON,.



(3) Many CB/M drives

The table below lists the peripheral devices that are

supported as CP/M drivers.

Drive Peripheral i ot D Eecs R
P Total Data area tories tracks/sector
A: REM disk When main RAM
is used: @ = 23K bytes 16 3 TEK/7 SCT
When RAM disk
is used:
BPK bytes 59K bytes 32 7 TRE/31 SCT
64K bytes 63K bytes 32 7 TRE/63 SCT
12@¥ bytes 119K bytes 32 14 TRE/63 SCT
128K bytes 127K bytes 32 15 TEK/63 SCT
B: ROM capsule | Depends on
L ROM type
BE bytes BE hytes 31 # TRE/63 SCT
16K bytes 16K bytes 31 1 TRK/63 SCT
32K bytes 32K bytes 31 3 TRK/63 SCT
Sum of the
above capaci=-
ties when
drives B: and i
C: are used as
a contiguous
drive.
D: FD 320K bytes 278K bytes 64 39 TRE/64 S5CT
E:
Fr
G:




Drive

Peripheral

Capacity

Total

Data area

Direc-—
tories

Maximum
tracks/sector

Microcassette

Approx. 3@K
bytes with
3f-minute
tape

Approx. 3@K
bytes with

IF-minute

tape

12

Only seguen-
tizl access
in file units
is allowed.

ROM capsule in
extension unit

Supported by a
combination of
05 ASCII
version B or
later and a
Multi-unit 64.

12BK bytes

128K bytes

31

15 TREK/63 ECT

ROM capsule in
extension unit

Supported by a
combination of
Japanese-
language 0S5 and
a Japanese-
language unit.

32K bytes

32K bytes

31

3 TRE/63 5CT




(4) RAM disk features

- Allows both reads and writes.

- High-speed access.

- Provides a storage capacity of 23K bytes maximum
when main memory is submitted as RAM disk and a
capacity of 12BK bytes when an extension unit is
installed.

- Data is maintained even when power is turned off.

- The main memory RAM disk is disabled when the

extension unit RAM disk is used.

(5) ROM capsule features

- Allows only reads.

- High-speed access

- Provides a storage capaclity of 8K bytes (one 2764
chip) to 64K bytes (two 27256 chips).

o Easily installed and removed.
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(6) FD features

- Allows both reads and writes.

- High-speed access.

- Provides a large capacity of removable storage.

- Can handle both mini- and micro-floppy disk drives.

- The micro-FD drives (PF-10) is battery driven.

(7) Microcassette

- Allows both reads and writes.
- High-speed access.
- Customized 05 allows the user to handle

microcassette in the same easy way as FD files.
- Only sequential access is supperted.

- Only one file can be open at a time.

(8) Extended unit ROM capsule

- Allows only reads.

- High-speed access

e ASCII 0OS supports larger capacity than internal ROM

capsules,

(9) Devices for scoftware exchange
The user can select any of the following devices for

exchanging storage media of different sizes and



= e

formats:
- ROM capsule
- FD

- Microcassette

(18) Screen

The MAPLE is provided with a large (80 columns by 8 lines) LCD.
Its 08 also supports virtual screens as large as 80 columns by 48
lines. The user can switch between four screens, namely, i.e.,
three text only screens (the 80-column text screen, the 39-column
Split screen, and the Dual screen) and one graphics screen, all
under software control. In addition to these screens, the
Japanese-language 0S5 supports two types of kanji screens. It
also permits switching of wvirtual screens and control of screen

scrolling with function keys.

(11) Clock

The MAPLE has a clock which indicates the year (lowest
two digits, month, day, minutes, and second). The clock
is battery backed up and performs automatic leap year

ad justment.
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(12) Password function

The password function protects the MAPLE programs and
data from unauthorized accesses. Once a password is
defined, this function defers any attempt for a
power—-on sequence until the operator enters the defined

parameter.

(13) Alarm function

The alarm function scunds an alarm at the preset time,
whether the MAPLE is in use or not, and displays the
predefined messages on the screen, This function can be

used for schedule management.

(14) Wake function

The wake function automatically powers on the MAPLE and
executes programs in the preprogrammed seguence when the
preset time (month, day, and hour) has reached. If the
MAPLE is already in on state when the preset time is
reached, this function scunds an alarm and displays
messages indicating the operating procedure for the
programs (alarm function). This function can be used
for automatically starting the MAPLE in instrumentation

and data gathering applications.

2-24



(15) Aute start function

The auto start function performs the steps or programs
predefined by the user automatically at power on time.
This function will be useful when the MAPLE is used as a

dedicated machine.

{16) Menu function

The menu function displays a directory of executable
programs on the screen in a menu format at power on or
warm boot time. The user can select the program with
cursor movement keys and start the selected program by
pressing the RETURN key. This function is highly
convenient for users who are unfamiliar with operator
operations. When a program is already in the TPA, this
function causes the program in memory to be immediately
executed, thus eliminating the time-consuming program

load step.

{17) System display function

The system display function is started by pressing the
CTRL and HELP keys simultaneously and displays the
system status on the screen. The user can define the
parameters for the password, alarm wake, auto start, and
menu functions from the screen. The function also
allows the user to manually control the microcassette

drive.
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(18) Hard copy function

The user can take a hardcopy of the current contents of
the LCD screen on the printer in one of the

following methods:

(1) Pressing the CTRL/PF5 key.

(2) Calling the BIOS hardcopy routine.

Some 0S versions do support the hard copy function.

(19) Power off state in restart and continue modes

The MAPLE can be in one of the two power off modes,

i,e., restart and continue modes, depending on hew the

MAPLE is powered off.

- Restart mode: Execution starts at CCP or a menu is
displayed when the MAPLE is powered on.

= Continue mode: The processing that were being executed
when the MAPLE was powered off is resumed

when the MAPLE is powered on again.



{20) Power on/off

The MAPLE can be powered on and off not only through the
POWER switch but under program control. The MAPLE can
be turned on by the wake function and turned off by a
BIOS routine. The user can also set the restart or
continue mode. The contents of MAPLE memory are

maintained when MAPLE power is turned off.

{21) Auto power off function

The auto power off function automatically turns MAPLE
power off in the continue mode when no key entry is made
for a predetermined time, thus saving battery power.
When the MAPLE is powered on again, executions resumes
at the point when the auto power off function is

executed.

(22) Veoltage drop warning

When the battery voltage drops below approximately 4.7
volts, the 05 displays a message "CHARGE BATTERY" on the
screen and, in approximately 20 seconds later,
automatically turns MAPLE power off. This precludes the
contents of the RAM from being completely destroyed or
the CPU from hanging up due to the reduced battery
voltage level. When this occurs, the active battery is
automatically switched to the subbattery which only

maintains the power to RAM.
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2.3.2 Software Organization

The MAPLE 0S5 resides in the 32K-byte ROM. The 0S5 runs

while switching between the RAM and ROM banks. The 0S5

contains the modules listed below.

Module Function
STARTER Resides in ROM and performs the follewing:
- System initialize
- RESET switch processing
- POWER switeh processing
- Processing of alarm interrupts in power
off state.
INTROM Resides in ROM and proresses interrupts from
the 7588 and 8251.
MENU Resides in ROM and controls menu preocessing,
SYSCRN Resides in ROM and controls system display
processing.
RELOC Resides in ROM and relocates RAM resident

modules from ROM.
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Module

Function

BDOS Resides in ROM and processes CP/M BDOS ralls.

PREBIOS Resides in ROM and perform preprocessing for
Cp/M BIOS calls,

PSTBIOS Resides in ROM and perform postprocessing for
CP/M BIOS calls.

BIOS1 Resides in ROM and processes CP/M BIOS calls.

BIOS2 The BIOS module is divided inte three

BIOS3 submodules,

SCREEN Resides in ROM and controls CONOUT BIQS call
processing.

MCT Resides in ROM and controls the microcassette

drive.
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Module

Function

CCPD

The CCP portion of CBP/M in a relocatable
format and is relocated into RAM at the

beginning of execution.

RBDOSE

The BDOS entry portion of CP/M (main BDOS body
resides in ROM) in a relocatable format and is
relocated into RAM at the beginning of

execution.

RSYSPR

The part of the CP/M BIOS entry portion (main
BIOS body resides in ROM) in a relocatable
format and is relocated into RAM at the
beginning of execution. Includes interrupt

handling routines and other system routines.

SYSAR1
SYSARZ

SYSAR3

Copied into RAM and initialize the system work
area. There are three modules which are
invoked at different timings depending on when

the work area is to be initialized.

ROMID

Contains the 05 ROM identification.




P g iy T e,

2.4 MAPLE State Transition

The MAPLE can be in eight states when viewed from the

software standpoint. The interrelationship between

these eight states is illustrated in the figure on the

next page.

MAPLE states

(1)
(2)
(3)
(4)
(5}
(6)

(7)
(8)

Restart mode power off state

Continue mode power off state

Password entry screen display state

Menu screen display state

System display screen display state

Alarm/wake screen display state

The MAPLE performs no special wake function except
it displays messages (strings) indicating operating
procedures in the same way as the alarm function
when a wake time is reached in the power on state.
Charge battery screen display state

CCP or application program running state

States 1 through 7 are unique to the MAPLE and only

Supported by the MAPLE O0S.

Note: Power failure refers to a drop in the battery

voltage below a specified level.
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Chapter 3 MAPLE CP/M Principles of
Operation

MAPLE adopts CP/M Version 2.2 as its operating system.
Since the basic part of the MAPLE operating system is
implemented in ROM, MAPLE CP/M runs in a slightly
different way from the CP/M for most disk-based
computers. This chapter explains how MAPLE CP/M run on

the MAPLE computing system.

3.1 CP/M Memory Organization

3.1.1 Roles of CP/M Modules in ROM and RAM

MAPLE CP/M switches between two 32K-byte banks during
execution using a bank switching technigue as shown in
the figure on the next page. One is a ROM bank
containing the major portions of CP/M 0S and the other
is a RAM bank which makes up the first half of the 64K
main RAM memory. The CP/M modules (CCP, BDOS, and
BIOS) are apparently loaded in RAM as they are on
ordinary disk-based computers. This means that MAPLE
application programs can use the CP/M functions in the
same way as those which use the standard CP/M. 1In
fact, however, only a 100H bytes of a system area
containing the entry points to the BDOS and BIOS are

loaded in RAM, making the most part of the RAM
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available for application programs. Actual BDOS and

BIOS operations are performed in the 0S in ROM that is
activated through bank switching. Control is returned
to the application program again through bank switeching

to RAM after processing is terminated.
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ol

TFFFH

BICsl
BIOs2
BIOS3

Screen

CP/M system area

cCce

BDOS

BIOS

raM Disk

User BICS

Work area

pgggn

PlgpH

P to 24K bytes
in total



The addresses of the CCP, BDOS, and BIOS in RAM differ
depending on the total size of the RAM disk implemented
and the user BIOS area (0 - 24K bytes). The size of
the CP/M system ranges from 59.5K to 45.5K bytes. The
RAM disk and user BIOS sizes can be changed by the

CONFIG program.
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3.1.2 Procedure for Constructing a CP/M System in RAM
On MAPLE, the CP/M system can be loaded from ROM inte
RAM by three routines: system initialize, reset (CBOOT),
and WBOOT. This subsection describes the function of
these routines and the timing when they are invoked as
well as the interactions between them. The STOP and
CTRL/STOP functions for interrupting program execution

are also explained here.

The user can take the following measures (must be
attempted in this sequence) when his pregram hangs up:
1. Press the STOP key.
2 Press STOP key while holding down the CTRL key.
3. Press the RESET switch.
4. Hold the SHIFT and GRPH keys simultaneously
and press the RESET switch on the side of
MAPLE.

L7 N Press the 7508 RESET switch.
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Relationships among the system initialize, reset, and WBOOT

System initialize J

Reset

s
2

4.

BOOT

Sets the currently
logged in drive to A:.
Sets the I/0 byte to
A9H,

Displays the CP/M sign-
on message.

Sets the keyboard and
character set types
according to the DIP
switch settings.

— e

75p8 is reset.
SHIFT/GRPH + RESET

RESET switch

- Execution jumps to WBOOT.

- Power is turned on in restart
mode.

WEOOT

Actions common to BOOT and WBOOT

= L) B
L]

1%z}

. Turns RS-232C power off.

. Turns ROM capsule power off.

Stops the micro cassette.

. Creates the BIOS and BDOS jump vectors in
the CP/M system area.

Loads BEDOS to RAM.

U

Loads CCP to RAM and transfers control to CCP
or the menu display routine.
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System areas 1,

2, and 3

The RAM work area that MAPLE uses is crlassified into the

following two types:

l. Work areas initialized at a specific timing before use.

2., Work areas used only temporarily.

The work area of the first type isdivided into three types

called system areas 1, 2, and 3 according to the timing at

which initial values are set.

Initialized when

Work area contents

System area 1|

System initialize
is invoked.

Initial values of flags
indicating PASSWORD and
MAPLE basic status.

System area 2

Reset i=s invoked.

Initial values related
to BIOS.

System area 3

WBOOT is invoked.

Initial wvalues related
to BDOS.




3.2 BDOS Function Processing Flow

When BDOS is called by a MAPLE application program,
control is first transferred to the entry point to the
BDOS in RAM. Then the 0S switches banks and maps the
memory addresses @@0@00H to TFFFH into ROM, then calls the
real BDOS in ROM. Upon completion of processing, the 0S5
switches the bank to RAM and returns control to the
application program with return information loaded in

registers.

The BDOS in ROM calls directly the BIOS in ROM.
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BDOS call processing flow

(Bank @) (Bank 1)}
2pppa FEASH - GE@an
JMP BDOS
(F@@sH)
CALIL EBDOS -
BDOS i
e |@
BIOS ij
©) @
JFFFH
CCP
[~=---- N = BDOS = } 1ppn
L]
! ROM bank |
: selected. : BIOS
z ¢ |
| | BDOS in ROM| | RAM DISK
| | called. I &
| { I User BIOS
| |
| RAM bank I
: selected. i
- ] System resident
area and work
area

FFFFH
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3.3 BDOS Error Recovery Procedure

BDOS can display four types of error conditions. Since
these errors are handled totally under BDOS contrel, it
is likely that they destroy the current screen image,
initiates a warm boot on receipt of user response from
the keyboard after the error display, or even destroy
memory data. One of countermeasures to aveid this is to
make the applicatien program report and handle error
conditions for itself. The MAPLE 0S5 permits the
application program to take the following two measures
against error conditions to achieve this:

l. Receiving BDOS error information as a return code.
2, Rewriting the jump vector for BDOS error processing

and performing user-supplied erreor processing.

The four types of BDOS errors are:
1. Bad Sector
2 Bad Select
3. R/0 Disk

4. R/0 File



3.3.1 Receiving BDOS Error Information in Return Code
(1) Changing the BDOS error reporting mode

The application program can receive any BDOS error
information directly in CPU registers by calling
location P812H (SET ERROR) in OS5 ROM (bank d). It can
also have BDOS return any error information by calling

location @B15H (RESET ERROR) in 0OS ROM.

The application program must use BIOS CALLX (WBOOT +
69H) to directly call a routine in OS5 ROM., In this
rase, the program must reserve a stack area at a

location 8@@@H or higher in RAM.



(2) Return codes

N Register A H
BAD SECTOR FFH @1H |
BAD SELECT FFH g2H
R/0O DISKE FFH @3H
R/O FILE FFH @Ban
MCT ERRCR FFH @5H ]

For Bad Sector errors, BDOS stores more detailed

information in memory.

BIOSERROR EQU 0F536H

E;;Er;n Error type
@1H Eead error
@2 Write error
@30 Write protected. =—Write protected
@4u Timeout
@5H Seek error (MCT only)
PeH CTRL/STOP pressed, (MCT only)
@7H Power turned off.
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(3) Procedure for identifying errors

Some of the BDOS functions returns OFFH to the A
register as a usual return code. Therefore, the calling
program must identify errors by examining the H register

as well as the A register. See the figure below.

SET ERROR
processing

I
1]
I
i
I
|
i
L}

BCOS ecall

Aregiifffhf#f

Hreq = @FH

[

Bﬂnslerrﬂx Normal termination
- :
| I
R AL e P e h s B i
|
t
RESET EREROR
processing
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(4) Programming notes

1) Onre SET ERROR is executed, BDOS performs no error
proressing and continues only to return error
status until a RESET ERROR or WBOOT is executed.

2) After execution of SET ERROR, the results are not
guaranteed unless the application program performs

its own error checking and recovery processing.
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3.3.2 Rewriting the Jump Vector for Processing BDOS Errors

Four jump vectors for processing BDOS errors are located

at the beginning of

BDOS in RAM. The application

program can handles error conditions in its own way by

changing the contents of these jump vectors.

ERRVCTR:; {-=—=—=———= i s

Address ((Contents of RAM addresses & and 7)+3)

DW PERERR <{===~-

DW SELERR {—-=—-

DW RODERR <-——-

DW ROFERR {----

Address of parameter error processing routine
(Bad Sector error)

Address of select error processing routine
(Bad Select error)

Address of read only disk error processing

routine (R/0 Disk error)

Address of read only file error processing

routine (R/0 File error)

The application program can perform its own error

processing by changing the above addresses.
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Programming notes:

(1) On return, the stack area is switched to that for

the application program because the stack area for the
BDOS was used during BDOS processing.

(2) Bank 1 is selected (all RAM).

{3) The user error processing routine must contain no

BDOS calls if it is to return control to BDOS with a RET

statement.
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3.4 BIOS Function Operation Flow

(1) Outline

The major BIOS operations are carried out by BIOS in ROM
as BDOS operations are. To achieve these, when a call
to BIOS is made from an application program, the 0S8
receives the call in the BIOS in RAM, switches the
active bank to the system bank, and calls the BIOS in
the system bank (ROM). After completion of the BIOS
processing, the 0S returns to the BIOS in RAM with
various return information and result data, switching
again to the user bank, and returns contrel te the

application program.

The BIOS in RAM always resides in addresses higher than

B@0BH so that it is not affected by bank switching.
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(2) PREBIOS and PSTBIOS

Some BIOS routines uses the slave CPU functions (e.g.,
screen and microcassette handling). Since the main and
slave CPUs communicate commands and data using a
specific protocol, if the main CPU attempts to request
the slave CPU to do one operation while it has already
instructed the slave CPU to do another operation, the
protoceol will be destroyed and the communication between
the main and slave CPUs hang up. BIOS controls the
slave CPU properly while BIOS alone is using the slave
CPU. If, however, an interrupt is generated which calls
for a service by the slave CPU (e.g., alarm, power off,
or power failure interrupt), it will try to have the
interrupt source use the slave CPU, ignoring the
execution sequence established between the main and

slave CPU, causing the MAPLE to hang up.

PREBIOS and PSTBIOS are provided to solve this problem.
When a call is made to BI0O5, the 05 executes PREBIOS to
set on a flag indicating that BIOS processing is in
progress. If an interrupt requesting for a slave CPU
servire is generated while this flag is on, the
interrupt handling routine checks this flag and, knowing

that the slave CPU is used by a BIOS routine, makes the
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interrupt-driven processing pending after turning on a

flag indicating that an interrupt is held pending.

When the BIOS processing is completed, the 05 starts
PSTBIOS, which in turns executes any pending interrupt
routines, clears the flag indicating the execution of a
BIOS routine, and returns control to the application

program.

The flowchart on the next page shows the

relationship between PREBIOS, PSTBIOS, and BIOS

processing.
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PREBIOS

— e S —— — — —

PETBIOS

( ENTER

BIOS in-process
flag set to on

— —— — i — —— o —

BIOS
processing

Interrupt
lag on?

Interrupt
processing

BIOS in-process

flag set to on

| EXIT }
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{(3) Calling a BIOS routine from an application program
The entry address into the BIOS WBOOT in RAM is located
in addresses 1 and 2 in RAM. To use a BIOS call,

the user program must call BIOS specifying the address
obtained by adding the function offset to this BIOS
entry address. Since every BIOS routine ends with a

RET statement, control returns the statement immediately
following the CALL statement that called the BIOS

routine.

SAMPLE PROGRAM
The sample program below calls a BIOS routine with the
function's oifset from the WBOOT (multiple of 3) in the

IX register pair.

BIOS:
PUSH BC
LD BC, (0001H) ;Entry point to WBOOT.
ADD iX, BC
EOP BC
JP (IX) ;Jump to BIOS.
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(4) BIOS call operation flow

et

TFFFH

(Bank @)

PREBIOS .

BIOS

PETBIOS =

| | "']"' i |

EOM bank
selected

|

BIOS in RCM
called

L

RAM bank
selected

|
|
I
|
|
l
|
!
I
1
1
1

{(Bank 1)

CP/M system area

goggn

CALL, BIOS

(TP (IX))

ccep

BDOS

BIOCS

RAM DISK
&
User BIOS

System resident

area and work
area

FFFH




Chapter 4 BIOS Subroutines

MAPLE BIOS is greatly extended for support of a number
of I/0 functions., In fact, it contains as many as 44
subroutines. This chapter gives a detailed description
of these subroutines. The BIOS CONOUT routine has many
options, and therefore, a whole chapter is reserved for

it for full description of the function (see Chapter 5).

* Programming Notes on the use of BIOS calls

l) The entry to each function is indicated by the offset
from WBOOT. Find its effective address by adding this
offset to the entry address to the WBOOT located in UlH
and 02H.

2) Save the contents of registers if necessary because
the contents of the registers except those for receiving

the return parameter are not guaranteed.



The entry addresses and functions of BIOS Subroutines

Offset "
ENTRY NAME Functlion
from WBOOT * e
~@3H BOOT Performs a cold BOOT.
tEgH WBOOT Performs a warm BOOT.
+@3H CONST Returns the console input status.
+@6H CONIN Inputs one character from the
console.
+@9H CONOUT Outputs one character to the console.
Outputs one character to the LIST
+dCH LIST S .
Outputs one character to the PUNCH
+@FH PUNCH b s
Inputs one character from the
+ A
el READER READER device.
+15H HOME Positions the disk head to track @p.
+18H SELDSK Specifies the device.
Specifies the track for read or
+1BH SETTRK i
Specifies the sector for read or
+1EH SETSEC SuA g
Specifies the DMA starting address
T8N B for read or write.
+24H READ Reads the specified sector.
+27H WRITE Writes data to the specified sector.
Returns the status of the list
o i i
+2AH LISTST Sevice.
Translates a logical sector to a
FAIR ARSI physical sector.
Converts graphics screen data for
+3@H PSET display.
+330 SCRNDUMP Takes a hard copy of the displayed
data.
+36H EEEP Sounds the speaker.
+39H RSOPEN Opens the RS-232C interface.




Bl R sl e

Qffset

from WBOOT ENTRY NAME Function

+3CH RSCLOSE Closes the RS5-232C interface.
Informs whether the R5=-232C

+3FH RSINST interface has received data.
Checks whether the RS-232C inter-

+42H RSQUTST face is ready for transmission
Recelves one character from the

+45H RSIN R5-232C interface.
Transfers one character to the

+48H RSOUL R5-232C interface.

+4BH TIMDAT Performs clock or alarm functions.

+4EH (MEMORY ) Does nothing.

+51H RSIOX Performs RS-232C functions.

+54H (LIGHTPEN) Does nothing.

+57H MASKI Sets or resets the interrupt mask.

+5AH LOADX Reads the data in the specified
bank.

+5DH STORX Writes data intc the specified
bank.

+60@H ILDIRX Transfers data between banks.

+63H JUMPX Jumps to the specified bank address
Calls the subroutine at the

+661 s specified bank address.

+69H GETPFE Gets a PF key.

+6CH PUTPFK Defines a PF key.

+EFH ADCVRT PEIforms analog data input
operations.
Processes communication with the

+

724 SRRV SLAVE CPU 63@1.
+75H RDVRAM Eeads the contents of VRAM.
+78BH MCMTX Processes communication with MIOS.




Offset

ENTRY NAME Function
from wROOT
+7BH POWEROFF Turns main power off.
+7EH USERBIOS Entry point to the User BIOS.
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Entry Name BOOT Entry Address WBOOT - @3H
Function Performs a CB/M cold boot.

Entry None,

parameter

Return None.

parameter

Explanation

BOOT is entered by a 7508 or system initialize reset
(SIFT/GRPH/RESET), or the depression of the RESET key. This
routine is used not by application programs but by the

operating system.

BOOT performs the following:
l. Sets the current drive to A:.
2. Sets the I/0 byte to 181@10801E.
LST: = LPT: (RS-232C)
PUN: = UPl: (RS-232C)
RDR: = URl: ([RS-232C)
CON: = CRT: (Output: LCD, Input: Keyboard)

3. Displays the CP/M sign-on message.




Reads informations of the DIP switches and saves
their settings in a work area to identify the
keyboard (nationality) and the character set to be
used.

Loads the CTRL/HELP entry in the keyboard
subroutine table with the system display address
and the CTRL/PF5 entry with the hardcopy address.
Sets the pointer to the PF key table to the system
table.

Initializes the cursor movement Key (arrowed key)

codes.

Jumps to the routine shared with WBOOT.




Entry Name

WBOOT

Entry Address WBOOT +@H

Function Performs a CP/M warm boot.
Entry None.

parameter

Return None.

parameter

Explanation

WBOOT is entered when power is turned on in restart mode or a

JUMP @ is executed.

WBOOT performs the following:

l. Writes the write data left in the FDD buffer into the floppy

disk.

2. Initializes the MCT
3. Restores the cursor
4. Sets the pointer to
5. Displays the PF key

mode is specified.

parameters.,
into the state defined by CONFIG.
the PF key table to the system table,

definitions on line 8 when PF key display

The following processing is common to WBOOT and BOOT:

6. Sets 5P to the wvalue for BIOS.



7« Turns
Turns
Stops

8. Loads
Loads

9. Loads

the R5-232C interface power off.

the ROM capsule power off.

the microcassette.

addresses @ to 2 with the object code of JP WBOOT.
addresses 5 to 7 with the object code of JP BDOSE.

RAM BDOS starting address + 6

BDOS into RAM.

The subsequent actions of WBOOT depends on the system conditions

under which it has executed so far. The actions are shown in the

flowchart on next page.



10

Restart
mode powered on?

Powered on
during an alarm
generated by a
power off?

FPowered on
by wake?

¥
H
Anto start P
string set? -

Wake E$ N
s%iiffffffff
2
F

Move start string
to KEY INPUT.

MENU display

specified?
L
Move wake string ESC < Reilden
to KEY TNPUT. entered. selecte:
- Display MENU.
@ CE entered.
Move command
line contents
to KEY INPUT.
¥
i ¥ ¥ !
Go to TI
Load CCP into RAM and transfer control to CCP. o=l
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When an auto start string is specified and
= The power switch is turned on.
- The power switch is turned on while an alarm generated in
the power off state is being displayed.
When power is turned on by wake with a wake string specified.
- After BOOT is executed.
- After WBOOT is executed.
- When power switch is turned on by wake with no wake string

specified.




o it

| Entry Name CONST Entry address | WBOOT + @3H
Functicn Returns the status of the console.
Entry None.
parameter
Return A = @@H: Console input buffer is empty.
parameter A = @FFH: Data is present in console input buffer.
Explanation

CONST checks the CON: field (bits @ and 1) eof the I/0 byte (at

address 3) to determine whether the console input device is the

keyboard or RS-232C interface and returns the status of the

console.

CON: Bit 1

=

Bit @

) } Indicates whether the keyboard buffer
is empty.
@ ] Indicates whether the RS-232C receive

buffer is empty.




Entry Name CONIN Entry address| WBOOT + @6H
Function Returns one character read from the console.
Entry None.
parameter
Return When YPFCMFLG % @OFFH
parameter A = ASCII code

When YPFCMFLG = @FFH

C = @PH --> A = ASCII code

C = gFFH --> A reg. contains one of @E@H through

@E9H which correspond to PFl through PF9.

Explanation

CONIN checks the CON: field of the I/0 byte like CONST, and

receives one character from the keyboard or RS=-232C interface,

This routine waits until a character is received.

(1) When the keyboard is assigned to the console (I/0 byte,

bits 1 and 0 are 00 or 01)

CONIN operates in different ways depending on the state of

YPFCMFLG (at OFluB8H) which controls the handling of the PF keys.

1) When YPFCMFLG %X FFH

When a PF key is pressed, CONIN returns the string defined
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2)

for that PF key. Consequently, CONIN cannot determine what
PF key is pressed. When a key other than PF keys is

pressed, CONIN returns the corresponding ASCII code.

When YPFCMFLG = @FFH

CONIN returns via the C reg. the information as to whether a
PF key is pressed.

- When C = @@H

Indicates that a key other than PF keys is pressed and the
corresponding ASCII code is placred in the A reg.

- When C = @FFH

Indicates that a PF key is pressed. The A reg. contains
either one of EFH through E9H which correspond to PF1l

through PF9.

YPFCMFLG is set by directly rewriting the work area or by writing

ESC + 0BBH or ESC + @BlH through the CONOUT routine,

CONIN waits until input data is received. When the auto power
off time expires, however, power is automatically turned off

during the CONIN routine in the continue mode. When power is

turned on again, execution resumes at the CONIN wait state.

(2) When the RS5-232C interface is assigned to the console

(I/0 byte, bits 1 and 0 are 10U or 1l1)
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CONIN places the data received from the RS5-232C interface into
the A reg. When no data is present at the R5-232C interface,
CONIN waits until data is received. The operation of this

routine is identiral to that of RSIN.
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Entry Name CONOUT Entry Address | WBOOT + @9H

Function Outputs one character to the console,

Entry C = output data

parameter

Return

parameter

Explanation

See Chapter 6 for details.

4-15




Entry Name LIST Entry Address WBOOT + @CH
Function Qutputs one character to the list device.

Entry C = output data

parameter

Return None

parameter

Explanation

LIST checks the LST: field (bits 7 and 6) of the I/0 byte and

sends one character to the corresponding device.

I/0 byte
Bit 7 Bit 6
a @ (TTY): Outputs to the serial port.
a 1 {CRT) : Outputs to the LCD (LIST operates
in the same way as CONOUT).
L | ) (LPT) : Outputs to the RS-232C interface
(LIST operates in the same way as
RS0UT). LIST waits until DSR
and TxRDY are set to 1 indicating
that the counterpart receiver is

ready for reception.



1 1 (ULl) : Does nothing.

*: Default setting.

When the I/0 byte is set to serial or RS-232C interface and
LIST is used for the first time after WBOOT, LIST outputs
the command ESC + "R"™ + x to select the character set

corresponding to the country currently set before sending

the cutput data.



Entry Name

PUNCH

Entry Address WBOOT + @FH

Function Outputs one character to the punching device.
Entry C = output data

parameter

Return None

parameter

Explanation

PUNCH checks the PUN:

field (bits 5 and 4) of the I/0 byte and

sends one character to the corresponding device.

1/0 byte
Bit 5

L6

Bit 4
@

1

e

{TTY) :

(PTP) :

(UP1) :

Does nothing.

ODutputs to the LCD (operates in
the same way as CONOUT).

Outputs to the RS=-232C interface
(operates in the same way as
RSOUT). PUNCH waits until DSR
and TxRDY are set to 1 indicating
that the counterpart receiver is

ready for reception.



1 (UP2) : Does nothing.

*: Default setting.



Entry Name READER Entry Address WBOOT + 12H
Function Inputs one character from the reader device.
Entry None.

parameter

Return A = input data.

parameter

Explanation

READER checks the RDR: field (bits 3 and 2) of the I/0 byte and
reads one character from the corresponding device. When no input

data is present, READER waits until data is received.

1/0 byte
Bit 3 Bit 2
g 2 (TTY) : Reads from the keybocard (operates
in the same way as CONIN).
') 1 (PTP) : Does nothing.
1 @ (UP1l): Reads from the RS5=-232C interface
(operates in the same way as RSIN).

1 1 (UP2) : Does nothing.

In 0S ASCII wversions B and later, READER always returns 1AH (EOF)

when the PTR or UR2 is selected.



Entry Name HOME Entry Address WBOOT + 15H
Functicon Positions the disk head to track @@.

Entry None .

parameter

Return None .

parameter

Explanation

HOME writes the write data left in the FDD buffer into the floppy

disk and moves the disk head te track @@.

4-21



Entry Name SELDSK Entry Address WBOOT + 18H

Function Specifies the drive.
Entry C = logical drive No. @@H = A: --> @8H = I1:
parameter Bit @ of the E reg. indicates whether the drive

is to be accessed for the first time after WBOOQOT.

Bit @ = @: The first access after WBOOT.

Bit @ = 1: Not the first access after WBOOT.
Return HL = PAP2H: Parameter error.
parameter HL X @0000H: Normal termination.

HL contains the DPE (disk parameter header)
address of the physical drive corresponding

to the logical drive.

Explanation

Entry parameters @@H through @8H correspond to the logical drives
A: through I:, respectively. Sincre the correspondence between

the logical drives A: through G: and the actual physical drives is
not fixed, SELDSK specifies the drive after translating the
logical drive into the physical drive. (See "Changing Drives”

for details about logical and physical drives.)



SELDSK sets or resets bit @ of the E reg. to indicate whether the

drive is to be accessed for the first time. When bit @ = 0,

SELDKS takes the following actions according to the selected

physical drive:

1.

2.

1)
2)

1)

2)

3)

RAM DISK (Default logical drive is A:.)

Does nothing.

ROM capsule (Default logical drives are B: and C:.)

Turns the ROM capsule power on.,

Checks whether the 2 bytes of the ROM header contains @ESH and
37H to determine whether ROM is actually installed and whether
the ROM is for ROM capsules, A parameter error is signaled

if an error occurs.

FDD (Default logical drives are D:, E:, F:, and G:.)

Opens the serial port for communication and turns the drive
power on.

I1f the write buffer has been already loaded with write data,
SELDSK writes the data onto the FD.

Example: ON the TF-2@ which contains two drives, if drive E:
is specified when the preceding write data for drive D: is
only placed in the buffer but not actually written on the

FD, SELDSK flushes cut the buffer before designating drive E:.
Otherwise, SELDKS issues the RESET command to the FDD.

Once the FDD buffer is cleared through operation 2) or 3), the
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1)
2)

FDD can be used with the newly specified drive designation.
A parameter error will be reported if an error occurs during
the above processing; e.g., the serial port cannot be opened
or the RESET command is terminated abnormally (no FDD is
installed or no floppy disk is inserted).

Microrcassette drive (Default logical drive is H:.)

Does nothing.

ROM capsule in the extended unit (Default logical drive is
I:.)

Checks whether the extended unit is installed.

Checks whether ROM is installed in the ROM capsule in the
extended unit and whether the 2 bytes of the header are @ESH
and 37H which identify the ROM for ROM capsules.

A parameter error will be signaled if an error occurs during

operation 1) or 2).



Entry Name SETTRK Entry Address WEOQT + lBH
Function Specifies the tracrk for read or write.

Entry BC = track No.

parameter

Return Nene.,

parameter

Explanation

The following track numbers can

drive type:

be

specified depending on the

Physical drive

Logical drive

Track No.

RAM DISK A: @ - 2: Internal RAM disk
@ - 7: 6OK RAM disk unit
@ - 7: 64K RAM disk unit
@ - 14: 120K RAM disk unit
@ - 15: 128K RAM disk unit
ROM capsule B: @ -7
C:
FDD D: g - 39
E:
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G:
MCT H: B - 4
ROM capsule in I: g - 15

extended unit

Since SETTRK makes no entry parameter check, it reports no error
even if a truck number cutside the valid range is specified. An
error will be reported when an actual read or write operation is

performed.

4-26



Entry Name SETSEC Entry Address WBOOT + 1EH

Function Specifies the sector for subsequent read or write.
| Entry BC = sector Mo, (@ - 63)
| parameter

Return None.

parameter

Explanation

Valid sector numbers are @ through 63. Although SETSEC does not
check the entry parameter, an error will be signaled when an
actual read or write is performed if a sector number beyond that

range is specified.
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Entry Name SETDMA Entry Address WBOOT + 21H

Function Specifies the DMA starting address for read or
write.

Entry BC = DMA starting address.

parameter

Return None.

parameter

Explanation

SETDMA specifies the starting address of the area to be

used as the memory buffer during read or write.

from or written onto the drive in 128 byte

4

28

Data is read

(1 sector) units.




Entry Name READ Entry Address WBOOT + 24H
Function Reads the specified sector.

Entry None.

parameter

Return A = P@H: Normal termination,

parameter A % @PH: Abnormal termination.

Explanation

READ reads the sector specified by SELDSK, SETTRK, and SETSEC and
! stores the contents in the 128 byte area starting at the address

specified by SETDMA.

If the drive is FDD (D:, E:, F:, G:), one of the following
codes is returned when an error occurred:

FAH: Read error.

FBH: Write error. Only @FAH or @FCH is returned
FCH: Select error, by READ,.
FDH: Read only disk.
FEH: Read only file.
An error will be generated if a READ is executed for MCT (H:).

Use MIOS subroutines for MCT.
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Entry Name WRITE Entry Address WBOOT + 27H
Function Writes the data to the specified sector.
Entry C = Specifies how to write.
parameter PPH: Write standard format data (write after
blocking) .
PlH: Write unblocked data (write immediately
without blocking).
P2H: Write to a sequential file.
Return A = @@H: Normal termination.
parameter A # @@H: Abnormal termination.
Explanation

WRITE writes the data from the 128 byte area starting at the

address specified by SETDMA into the sector specified by SETTRK

and SETSEC.

If the drive is FDD (D:, E:, F:, G:), one of the following

codes is returned when an error occurred:

FAH: Read error.

FBH: Write error.

FCH: Select error.

FDH: Read only disk.

FEH: Read only file. |

b

Only @FBH, @FCH, @FDH, or #FEH is

returned by WRITE.




an error will be generated if a WRITE is specified for a drive
other than RAM disk (A:) and FDD (D:, E:, F:, G:). Use MIOS

subroutines for MCT.




Entry Name LISTST Entry Address WBOOT + 2AH
Function Returns the status of the list devire.

Entry None.

parameter

Return A = FFH: Ready (sending data on the list device
parameter is allowed).

A = 00H: Busy (sending data on the list device

is disallowed).

Explanation

LISTST checks the LST: field (bits 7 and 6) of the I/0 byte and

returns the status of the corresponding device.

I/0 byte

Bit 7

Bit 6
) (TTY) : Checks the serial port.
@FFH: Contrel In is high.
@@8H: Control In is low.
3 (CRT) : Returns FFH because the device is
always set to LCD.
@ (LPT): Checks the RS5=232C interface.



@FFH: DSR is high.
@@H: DSR is low.
1 1 (UL1) : Always returns @AFFH if no

actual device is defined.
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Entry Name SECTRN Entry Address WBOOT + 2DH
Function Translates a logical sector to a physical sector.
Entry BC = Logical sector number.

parameter

Return HL = Physical sector number.

parameter

Explanation

Actually, SECTRN performs no actual translation but returns the
physical sector number identical to the logical sector number.
This function is originally provided to perform skew processing to
increase FD performance. Therefore, physical to logical sector
translation is not necessary for drives other than FDD.

For FDD, SECTRN need not translate sector numbers because the

FDD connected to MAPLE is intelligent to perform logical to

physical sector translation.



Entry Name PSET Entry Address WBOOT + 3@H

Function Converts graphics screen data for display.
Entry B = Data to be converted.
parameter C = Function.

P1lH: AND, @2H: OR, B83H: XOR
In other cases, PSET loads the C reg. with the
data at the address specified by HL.

HL = Graphics screen address of the data to be

converted. (@ - 3839)

Return A = @@H: Normal termination.
parameter = FFH: Screen is in character mode.
= QOthers: HL contains an address other than
graphics screen addresses (@6 - 3839).
C = Loaded with the operation result upon normal
termination.
Explanation

PSET processes the 1 byte data at the address specified by HL and
data in the B reg. on the graphics screen according to the data
in the C reg., then places the result to the C reg. An error

is reported in the following conditions:



- When the screen is not in graphics mode.

- When HL is loaded with an address other than the graphics

sereen addresses (0 - 3839).

PSET only loads the C reg. with the data at the specified address
on the graphics screen when the C reg. contains other than 01H,

02, and 03H.

Each byte on the graphics screen is assigned an address as shown

baelow:
g - 59
f .
e == [
Eg e B I CE el i) :
119
ﬁ 4
63 3
1
1
E?E‘ﬁ ____________________ e | 377G
(3789 e efeieeiin] (3839




Entry Name SCRNDUMP Entry Address WBOOT + 33H

Function Takes a hard copy of the displayed data.
Entry None.

parameter

Return LSTERR (F69EH)

parameter = PPH: Normal termination.,

PFFH: Terminated with CTRL/STOP key.

Explanation

SCRNDUMP checks the 1/0 byte and dumps (outputs) the current data
on the LCD screen onto the device (serial, RS5-232C) specified in
the LST: field. However, it deoes nothing if the LST: field is

set to CRT (LCD).

The dump operation can be terminated any number of times by
pressing the CTRL/STOP key. LSTERR indicates whether the

operation was terminated with the CTRL/STOP key.

SCRNDUMP sends the display data to the serial port or RS-232C

interfacre as characters when character mode is selected. It

checks the sixth DIP switch and converts special codes to spaces
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before ocutput.
Sixth DIP switch
#d: Converts @0H - 1FH, 7FH, and 8FFH to spaces.

l: Converts @@H - 1FH and 7FH - @FFH to spares.

The display data is output to the serial port or RS=-232C

interface in bit image when graphics mode is selected.

In either mode, seven lines from the top are output on the

printer if the PF key definitions are displayed on line 8.



Character
screen

SCENDUMP

Check I/0
byte.

Delete
CUrsoY .

Cutput CR
and LF.

Read VEREAM
contents in
character codes

Convert special
codes to spaces
by referencing
DIP SW.

Cutput on
printer.

Repeat for lines
1 through 8
(lines 1 through
7 if the PF key
definitions are
displayed on
line B), one
line at a time.

Graphics
sSCcreaan

Cutput ESC
+ "A" 4+ @BH
on printer.

[

Output ESC

+ n KIT + gEﬂH

+ @14 on
printer.

[ Set line
spacing to
8/72 inch.

Print a line
in 48F-dot bit

Head VRAM
contents in
bit image.

Output on
printer.

|

Output ESC
+ "2™ on
printer.

|

Load PPH
into LSTERR.

Display
Cursor.

EXIT
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Set line
specing to
1/6 inch.

Throughout the processing,
SCRNDUMP checks whether
the CTRL/STOP key is

1f pressed,

it immediately terminates
the operation with LSTERR
loaded with FFH.

pressed.



Entry Name

BEEP Entry Address WBOOT + 36H

Function Sounds the speaker.
Entry €C = Specifies the duration of a beep in 108
parameter ms units.

BEEP does nothing if C = @.

DE = Specifies the period in 3.2 us units.
1
Frequency = ==—======-= x 106 Hz
3.2 x (DE)

Return None.
parameter
Explanation

BEEP generates a beep sound in the period specified by DE with

the duration of time specified by C.

The processing can be terminated any number of times by pressing

the CTRL/STOP key or turning the power switch off.

BEEP can be used as a 108 ms software timer because it waits for

the length of time specified by the C reg. without generating

scund if DE = §080PH.
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Entry Name RSOPEN Entry Address WBOOT + 39H

Function Opens the RS-232C interface.

Entry None.

parameter

Return A = POH: Normal termination.

parameter = @2H: Already open.

= P4H: An invalid specification was found in

the conditions set by CONFIG for RS-
232C. This error causes no problem as
long as CONFIG specifies the conditions
for RS-232C but may cause a problem if
the work area has been updated directly
by the application program.

Explanation

RSOPEN initializes the R5-232C interface based on the conditions
set by CONFIG, turns RS-232C power on, enables R5-232C receive

interrupts (8251 interrupts) for RS5-232C communication.

RSOPEN must be executed before executing the following routines:
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RSIN
RSINST
RSOUTST

RSOUT
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Entry Name

RSCLOSE Entry Address WBOOT + 3CH

Function Closes the RS-232C interface.
Entry None.

parameter

Return None.

parameter

Explanation

RSCLOSE turns RS5-232C power off and disables RS5-232C receive

interrupts.
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Entry Name RSINST Entry Address WBOOT + 3FH

Function Informs whether the R5-232C interface has

received data.,

Entry None.
parameter

Return See below.
parameter

Explanation

The status at termination is as follows:

1) 2 flag = 1: Normal termination.

A FFH: Received data present.

A @@H: No received data present.

BC = Number of received data bytes in the buffer.
2y 7 flag = @@PH: Abnormal termination.

A = @3H: RS5-232C is not open.
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Entry Name RSOUTST Entry Address WBOOT + 42H

Function Cherks whether the R5-232C interface is ready for
transmission.

Entry None.

parameter

Return A = @@AH: Transmission disabled. (Z flag = 1)

parameter = FFH: Transmission enabled. (Z flag = 1)

@3H: R5-232C is not open. (Z flag = @)

Explanation

The RS-232C interface is enabled for transmission when the
following two conditions are met:
1) 8251 TxRDY = 1.

{For Overseas Version 1.8, TxEMPTY must also be set to 1.)

2) No XOFF is received when XON/XOFF control is specified.




Entry Name RSIN Entry Address | WBOOT + 45H

Function Receives one character from RS-232C.
Entry None.

parameter

Return Z flag = 1: Normal termination.
parameter A = Received data.

Z flag = @: Abnormal termination.
A = @3H: RS5-232C is not open.

A = @4H: CTRL/STOP key is pressed.

Explanatien

When no data is present at the R5-232C interface, RSIN waits
until data is received. Processing can be terminated by pressing

CTRL/STOP Kkey.

If XON/XOFF control is specified, RSIN sends an XON when the
number of the received bytes in the buffer has reduced down to
1/4 of the buffer capacity after it sent an XOFF.

When SI/S0O is specified, RSIN performs SI/S0 processing on the

received data.

As explained above, XON/XOFF and SI/SO codes are processed by the
operating system and not returned to the application program as

data bytes.



Entry Name RSOUT Entry Address WBOOT + 48BH

Function Transfers one character to RS5-232C.
Entry None.

parameter

Return Z flag = 1l: Normal termination.
parameter Z flag = 0: Abnormal termination.

A = 03H: RS-232C is not open.

A = 04H: CTRL/STOP key was pressed.

Explanation

RS50UT checks whether the RS-232C interface is enabled for output
({conditions are the same as with RSOUTST) and, if it is disabled,
waits until the interface is ready for transmission. Processing

can be terminated by pressing the CTRL/STOP key.

RSOUT sends an SI or SO code before sending the pertinent data

byte if SI/S0O control is specified.
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Entry Name TIMDAT Entry Address WBOOT + 4BH
Function Performs clock and alarm functions.

Entry Described below.

parameter

Return Described below.

parameter

Explanation

TIMDAT provides the following six functions:

Reads the time. (C = @@éH)

Sets the time. (C = @FFH)

Enables the alarm/wake function. (C = B8@H)
Disables the alarm/wake function. (C = 81H)
Sets the alarm/wake time. (C = 82H)

Reads the alarm/wake time. (C = 84H)

The calling program must call TIMDAT after loading the C regq.

with the code of the function to be performed and the D reg. with

the starting address of the packet (time descriptor) for

transferring time-related data.

reg.

d-48

TIMDAT will do nothing if the C

is loaded with a code other than the above codes.




TIMDAT assumes the following clock specifications:

- Maximum time count is 23:59:59 12/31/1999,

. Leap vear processing is performed automatically.

- The time is represented in the 24-hour system.

- The day of the week is not set automatically but updated

when the day changes.

Time descriptor structure

The time descriptor consists of 11 bytes as shown below.

bytes are necessarily used by a function.

PO OO®OEe ©

Loaded
of the

with
year

the

lowest two digits

in BCD code.

Loaded

with

the

month in BCD code.

Loaded

with

the

day in BCD code.

Loaded

with

the

hour in BCD code.

Loaded

with

the

minute in BCD code.

Loaded

with

the

second in BCD code.

Loaded

with

the

day of the week.

Loaded

with

the

alarm/wake type.

Loaded

with

the

address.

Loaded

with

the

status.

=

O S T ST I R o

byte

byte
byte
byte
byte
byte
byte
byte
bytes
byte

Not a:



(1) - (6): Year, month, day, hour, minute, second
The time data 1984, @9, 14, 15, 53, 28 is loaded as follows:
84H, ©9H, 14H, 15H, 53H, 2BH

(1y (2) (3) (4) (5) (6)

(7): Day of the week
#6@H, B1H, B2H, B3H, B#4H, @5H, B6H

SUN. MON. TUE. WED. THU. FRI. SAT.

(8): Type

Specifies the alarm/wake type.

@BH --- No specification.

@lH --- Sets the alarm.
(Displays an alarm message at the specified time.)

@2H —-- Specifies wakel.
{(Performs the function identified by the string at
the address specified in (9) at the specified
time,)

#3H --- Specifies wake2.
(Executes the subroutine at the address specified

in (9) at the sperified time.)
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(9): Address
The meaning of the address differs depending on the type

specified in (8).

Type Meaning
Ol ===—= Starting address of the alarm message.
02H ----- Starting address of the string identifying the

function to be executed during wakel.
U3H ———-- Starting address of the subroutine (processing) t

be executed during wakeZl.

The alarm message and wakel string must be defined in the

fellowing format:

41 bytes in total

Message or string

g
. ;

49 bytes
Message length (1 byte):

Specify the actual message text or string length in

binary from @@H to 28H. @@PH indicates no message or
null string.

4-51



(L0d:

Status

Identifies the alarm/wake interrupt type.
Interrupt type Status value
Alarm/wake time is specified. ==-====- DOH

{via BIOS TIMDAT).

Alarm/wake interrupt is generated. -- 0lH
Alarm/wake time is read ---—--—--——--—-—- Sat to 00H after
(via BIOQS TIMDAT). the current status

is returned,

TIMDAT returns 0lH only when it has read an alarm/wake time
for the first time after an alarm/wake interrupt occurs.
TIMDAT continues to return 00H whenever called until the

next interrupt occurs.
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Entry Name

TIMDAT (1)

Entry Address

WBOOT + 4BH

Function

Reads the time.

Entry

parameter

C = @@H

DE = Time descriptor starting address.

Heturn

parameter

DE = Time Descriptor starting address.

Explanation

TIMDAT (1) loads the time descriptor fields (1) to (7) with the

year, month, day, hour, minute, second, and day of the week to

set the clock.




Entry Name

TIMDAT (2)

Entry Address | WBOOT + 4BH

Function Sets the time.

Entry C = @FFH

parameter DE = Time descriptor starting address.
Return DE = Time descriptor starting address.
parameter

Explanation

TIMDAT (2) loads the

time descriptor fields (1) to (7) with the

year, month, day, hour, minute, second, and day of the week that

are read from the rlock.

The BCD digits which are loaded with

@FH codes retain the previous time settings.

Since TIMDAT (2) makes nc check,

the validity of the subsequent

information supplied by the clock is not quaranteed if logically

invalid data is specified in this function.
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Entry Name TIMDAT (3) Entry Address WBOOT + 4BH

Function Enables an alarm/wake function.

Entry C = B@H

parameter

Return None.

parameter

Explanation

No alarm/wake interrupt will be generated even when an alarm/wake
time is specified until the alarm/wake function is enabled by

TIMDAT (3).
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Entry Name TIMDAT (4) Entry Address WBOOT + 4BH
Function Disables an alarm/wake function.

Entry C = B1lH

parameter

Return None.

parameter

Explanation

No alarm/wake interrupt occurs once TIMDAT (4) is executed.

To use the alarm/wake function again, it is necressary to redefine
alarm/wake time using the following steps:

1) Specify the alarm/wake time.

2) Enable the alarm/wake time.
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Entry Name TIMDAT (5) Entry Address WBODT + 4BH
Function Specifies the alarm/wake time.

Entry C = B2H

parameter DE = Time descriptor starting address.

Return DE = Time descriptor starting address.
parameter

Explanation

Call TIMDAT (5)

after filling the month to address fields

(entries (2) = (9)) in the time descriptor .

The year cannot be specified for the alarm/wake function. The

value in the unit place in the second field (the lowest 4 bits of

(6)) is also ignored because TIMDAT (5) monitors only the wvalue

in the ten's place.

Any BCD digits which are set to @FH (four bits are all set to 1)

in the entries from the month to the day of the week are regarded

as matching any time value,

For example, alarm/wake will be

invoked at the specified time every day if the month and day are

set to @GFFH,
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S5ince TIMDAT (5) makes no entry data check, normal clock
operation cannot be guaranteed if invalid data is specified.

No alarm/wake interrupt will be generated even when an alarm/wake
time is specified until the alarm/wake function is enabled by

TIMDAT (5).

4-58



Entry Name TIMDAT (6) Entry Address WBOOT + 4BH

Function Reads the alarm/wake time.
Entry C = B4H
parameter DE = Time descriptor starting address.

Return DE

Time descriptor starting address.

parameter

Explanation

The current alarm/wake settings are loaded into the year to
status fields of the time descriptor ((1) - (18)) after TIMDAT
(6) is executed. The year field and the first digit of the
second field are always set to @FFH and @FH, respectively. This

is because they are never set by TIMDAT (5).

The validity of the data loaded into the time descriptor is not

guaranteed if TIMDAT (6) is executed with no alarm/wake

information specified.
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Entry Name MEMORY Entry Address WBOOT + 4EH
Function Does nothing.

Entry None.

parameter

Heturn None.

parameter

Explanation
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Entry Name RSIOX Entry Address WBOOT + 51H
Funection Performs wvarious RS5-232C functions.

Entry Described below.

parameter

Return Described below.

parameter

Explanation

RSIOX provides the following ten functions which are identified

by the contents of the B reg.:

1.
2.

9.

1¢. Checks whether RS5-232C is open. (B

Opens RS-232C. (B = 18H)

Closes RS-232C. (B = 20H)

Informs whether RS=232C has received data. (B = 3@H)

Cherks whether RS5=232C is enabled for transmission. (B = 40H)
Receives one character from RS-232C. (B = 5@H)

Sends one character from RS-232C. (B

60H)
Checks the control line status. (B = 78H)
Sets the control line. (B = 88)

Checks the error status. (B = 98H)

Il

BF@H)




Entry Name RSIOX (OPEN) Entry Address WBOOT + 51H

Function Opens the RS5-232C interface.
Entry B = 10H
parameter HL = Parameter block starting address.
Return A = @0: Normal termination. (2 flag = 1)
parameter = P2H: Already open. (Z flag = 0)

= @3H: Invalid parameter. (Z flag = @)

HL = Parameter block starting address.
(The parameter block is loaded with

status data.)

Explanation

RSIOX (OPEN) initializes the RS5-232C interface based on the
conditions set in the specified parameter block, turns RS-232C
power on, enables the R5-232C controller (8251) for receive

interrupts) to ready the interface for communication.

RSI0OX (OPEN) has the same functions as RSOPEN (WBOOT + 39H)
except that it allows the user to initialize the RS-232C

interface.

The calling program must always call RSIOX before performing I/0

operations to or from the R5-232C interface.
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Parameter block structure
(HL) == ---=+

1 Receive Buffer Starting Address 2 bytes
2 Receive Buffer Length 2 bytes
3 Baud Rate 1 byte
4 Bits/Char 1 byte
5 Parity 1 byte
[ Stop Bits 1 byte
7 Special Parameter 1 byte

(1) Receive Buffer Starting Address

(2)

(3)

Specifies the starting address of the receive buffer. The

buffer may be located anywhere in the CP/M TPA.

Receive Buffer Length

Specifies the length of the receive buffer.

Bit Rate

Specifies the bit rate.

The table below lists the codes

that correspond to the available bit rates.

l=—Not supported in

the overseas

versions.

L

Code Bit Rate (BPS)
@FH 19209
PEH 9680
@DH 4809
gCcH 2400
#AH 1289
#8H 600
gen 3gg
A5H 280
@4H 158
@2H 114
81H 75/128F (Tx/Rx)
8gu 1288/75 (Tx/Rx)

Tx and Rx represent the transmit an8 receive bit

rates, respectively.
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(4) Bit/Char

Specifies the character length in bits.

@2H -=-- 7 bits/character
B3H --- 8 bits/character
(5) Parity

Specifies parity check type.

#@H --- No parity
@14 -— 0dd
@3H === Ewven

(6) Stop Bits
Specifies the number of stop bits.
@gl1H --- 1 bit

@3IH === 2 bits
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(7) Sperial Parameter

Specifies the RS5-232C operating modes and status on a bit

basis.

Bit

Description

Controls the DTR line.
@: OFF (-8V)

1: ON (+8V)

Controls the RTS line.
@: OFF (-8V)

l: ON (48V)

Specifies whether SI/S0 is to be controlled.
#: Controlled.
(Valid only for 7 bits/char. data width)

1: Mot controlled.

Not used.

Specifies whether XON/XOFF contrel is to be
used.
P: Controlled.

l: Not controlled.

Not used.

This byte must be

set te @FFH when not used.
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Parameter block contents on return

On return, the HL req.

parameter block that was specified on entry.

parameter block are changed as follows:

(HL) ===3>
1

2

retains the starting address of the

The contents of

Status 1 byte

GET Point 2 bytes
PUT Point 2 bytes
Receive Buffer Starting Address | 2 bytes
Receive Buffer Length 2 bytes
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{1} Status

Indicates the

R5-232C status.

Bit

Description

@

Indicates whether RS-232C is open.
@: Open.

l: Not open.

Indicates whether the receive buffer is full.
@: Not full,

1: Full.

Indicates whether a receive buffer overflow
occurred.

@: No overflow occurred.

l1: Overflow occurred. Some data must have

been discarded.

Indicates the CD line status (inverted).
@: CD line is high. (+3 ~ +15V)

1: CD line is low. (=3 ~ =15V)

Indicates whether a parity error occurred.
f#: No parity error occurred.

l: Parity error occurred.

Indicates whether an overrun error cccurred
in 8251 during data reception.
@: No overrun error occurred.

l: Overrun error occurred.
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Overrun errors are likely to occur when data

transfer is too fast.

6 Indicates whether a framing error occurred
during data reception.

@: No framing error occurred.

l: Framing error occurred.
Framing errors occur when the parameters of
the R5-232C (bit rate, bits/char, parity,
stop bits) do not match those of the

counterpart terminal.

7 Indicates the DSR line status.
@: DSR line is high. (+3 ~ +15V)

1: DSR line is low. (-3 ~ =15V)

Bits @8, 1, 3, and 7 always indicate the current status. Bits
2, 4, 5, and 6, on the other hand, retains the error status
until the RSIOX error check function is executed once an
error occurred.

(2) GET Point
The address of the next data to be taken from the receive
buffer.

(3) PUT point
The receive buffer address into which the next data received
by 8251 is to be placed.

(4) Receive Buffer Starting Address
The address specified on entry.

(5) Receive Buffer Length

The length specified on entry.
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Entry Name REIDX (CLOSE) Entry Address WECOT + S51H
Function Closes the R5-232C interface.

Entry B = 20H

parameter

Return None.

parameter

Explanation

RSIOX (CLOSE) turns RS-232C power off and disables RS-232C
receive interrupts. The functions of RSIOX (CLOSE)} is identical

to those of RSCLOSE (WBOOT + 3CH).



Entry Name RSIOX (INSTS) Entry Address WBOOT + S1H

Function Indicates whether there is any data in the

receive buffer.

Entry B = 3@H
parameter HL = Starting address of the field for storing

9-byte return information,

Return Described below.

parameter

Explanation

The status information that RSIOX (INSTS) returns on termination
is as follows:
(1) Z flag = 1: Normal termination.

A OFFH: Data has been received.

U0H: No data in the receive buffer.

BC = Number of bytes of received data in the buffer.

HL Address specified on entry. The nine bytes
starting at this address contains the return
information described earlier (see RSIOX (OPEN)).

(2) 2 flag = @: Abnormal termination.

A = @3H: RS-232C is not open.

HL retains the previous value.
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Entry Name RSIOX (QUTST) Entry Address WBOOT + 51H

Function Checks whether RS5-232C is enabled for
transmission.

Entry B = 4@H

parameter

HL = Starting address of the field for storing

9-byte return information.

Return

parameter

Described below.

Explanation

The status information RSIOX (OUTST) returns on termination

follows:

(1) Z flag = 1l: Normal termination.

A

GOH:

BFFH:

Transmission disabled.

Transmission enabled.

HL = The address specified on entry. The nine bytes

starting at this address contains the return

information described earlier (see RSIOX (OPEN)).

is as

The RS5-232C interfacre is enabled for transmission when the

following two conditions are satisfied:

1) 8251

TxRDY = 1



{(For Overseas Version 1.0, TXEMPTY must alsc be
set to 1.)
2) No XOFF is received when XON/XOFF control is specified.
{(2) Z flag = 0: Abnormal termination.
A = 03H: RS-232C is not open.

HL retains the previous value.
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Entry Name RSIOX (GET) Entry Address WBOOT + S51H

Function Receives one character from the RS§-232C

interface.

Entry B = 58H
parameter HL = Starting address of the field for storing

9-byte return information.

Return Described below.

parameter

Explanation

RSIOX (GET) returns the following status on termination:
(1) Z flag = 1: Normal termination.

A = Received data.

HL = The address specified on entry. The nine bytes
starting at this address contains the return
information described earlier (see RSIOX (OPEN)).

(2) Z flag = @: Abnormal termination.
A = @P3H: RS5-232C is not open.
= P4H: CTRL/STOP key is pressed.
HL retains the previous value,.

The actual function of RSIOX (GET) is identical to that of RSIN

(WBOOT + 45H).
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Entry Name

RSIOX (PUT) Entry Address WBOOT + S51H

Functien Transfers one character to the R5-232C
interface.

Entry B = 6@H

parameter C = Send data
HL = Starting address of the field for storing

9~-byte return information.

Return Described below.

parameter

Explanation

RSIOX (PUT) returns the following status on termination:

(1) 2z flag

1: Neormal termination.

HL = The address specified on entry. The nine bytes

starting at this address contains the return

information described earlier (see RSIOX (OPEN)).

(2) Z flag = #: Abnormal termination.

A

n

@3H: RS=-232C is not open.

#4H: CTRL/STOP key is pressed.

HL retains the previous wvalue.

The actual functions of RSIOX (PUT) is identical to those of

RSOUT (WBOOT + 48H).
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Entry Name RSIOX (CTLIN) Entry Address WBOOT + 51H
Function Reads the control line status.

Entry B = 78H

parameter

Return Described below.

parameter

Explanation

RXIOX (CTLIN) returns the DSR and CD status when the R5-232C is

open.
(1) 2 flag = 1: Normal termination
A reg. Bit 7 = DSR status.
0: +3V to +8V
l: Lower than +3V
Bit 3 = CD status.
0: Lower than +3V
1: +3V to +8V
All bits other than bits 7 and 3 are set to 0.
(2) 2 flag = 0: Abnormal termination

A =

03H: RS-232C is not open.
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Entry Name RSIOX (SETCTL) Entry Address WBOOT + S51H

Function Sets control lines.

Entry B = BOH

parameter C = Data set (see below).
Return Z flag = 1: Normal termination.

parameter Z flag @: Abnormal termination.

A = @P3H: RS-232C is not open.

Explanation

RSIOX (SETCTL) sets the DTR and/or RTS line states according teo
the contents of the C req.

C reg. Bit @: Sets the DTR state.

g: DTR set to - BV (Low)

Il

l: DTR set to + BV (High)
Bit 1: Sets the RTS state.
= P: RTS set to — BV (Low)
= 1: RTS set to + 8V (High)

Bits 2 = 7: Not used.
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Entry Name RSIOX (ERSTS) Entry Address WBOQOT + 51H
Function Checks the RS8-232C error status.

Entry B = 90H

parameter

Return Described below.

parameter

Explanation

RSTIOX (ERSTS) returns the error status of the RS-232C interface

when it is open. All errors are cleared on termination of RSIOX
{ERSTS ).
(1) 2 flag = 1: Normal termination.

A = Error status

7 B 5 4 3 2 & ]

L, @
—_— - -
Receive buffer g
overflow
— (D line status S5ee RSIOX (OPEN)
| £ for details of
e o rror
Farity'e ¢ +he return
" Overrun error information.
L—=Framing error
—= DSR line status 4

(2) 2 flag = 0: Abnormal termination.

A = 03H: RS-232C is not open.



Entry Name

RSI0OX (SENS) Entry Address

WBOOT +

51H

Function Checks whether the RS=232C interface is open.
Entry B = @F@H
parameter
Return Z flag = 1: RS5-232C is not open.
parameter A = @dH
Z flag = @: RS5-232C is open.

A = @2H

Explanation
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Entry Name

LIGHTPFEN

Entry Address

WBOOT + 54H

Function Does nothing.
Entry None.
parameter

Return None,
parameter

Explanation




Entry Name MASKI Entry Address WBOOT + 57H
Function Sets or resets interrupt mask.

Entry Described below.

parameter

Return Described below.

parameter

Explanaticn

MASKI enables or disables the six interrupts supported by MAPLE.

(1) Entry parameters

B = Function

= @z

1l:

21

I

1
I

Inhibits interrupts from the devices whose
corresponding bit in the C reg. is 1.
Enables interrupts from the devices whose
corresponding bit in the C reg, is 1.

Checks the current enabled or disabled status.

Specifies which type of interrupts are to be processed

according to the contents in the B reg.

Bit @:

7588 interrupts

Bit 1: RS5-232C (8251) receive interrupts

Bit 2:

RS-232C Carrier Detect interrupts



Bit 3: FRC overflow interrupts
Bit 4: Bar code reader interrupts
Bit 5: External interrupts
Bit 6: Not used.
Bit 7: Not used.
The Interrupts for which the corresponding bits are set to 1
are processed according to the specification in the B req.
The interrupts for which the corresponding bit is set to @
retain their previous state. Bits 6 and 7 must be set to 0.
(2) Return parameter
A = Loaded with return information indicating whether the
individual interrupts are enabled after this function
is executed. The correspondence between the bits and
interrupt types is the same as that shown above.
Interrupts are enabled if the corresponding bit is set
to 1 and disabled if it is set to @.

See Chapter 1@ for details on individual interrupts.



Entry Name LOADX Entry Address WBOOT + 5AH

Function Reads one byte of data from the specified bank.
Entry C = Bank from which data is to be read.
parameter #@H = User bank

@FFH = System bank

HL = Address of the data to be read.

Return A = Data
parameter Other registers retain the previous values.
Explanation

LOADX is used in application programs to read the contents of 0S
ROM. The user bank is selected when a value cother than @@H and

AFFH is specified in the C reg.



Entry Name STORX Entry Address WBOOT + 5DH

Function Writes one byte of data to the specified bank.

Entry A Data to be written.

L

parameter C Bank to which data is to be written,

@AAH = User bank
BFFH = System bank

HL = Address at which data is to be written.

Return All registers retain the previous walues.

parameter

Explanation

STORX is not used in application programs. Nothing will happen
if it is used to write data into the system bank ROM.
The user bank is selected when a value other than 6@H and @FFH is

specified in the C reg.



Entry Name

LDIRX Entry Address | WBOOT + 68H

Function Transfers the data on the specrified bank onto
another bank.
Entry A = §8H: Transfers data from the system to user
parameter bank.
= @FFH: Transfers data from the user to system
bank.
HL = Starting address of the data to be
transferred.
DE = Starting address of the destination to which
data is to be transferred.
BC = Number of bytes of data to be transferred.
Return A = J@H &
parameter BC = @@00@H > Register contents on termination.
DE = DE + BC
HL = HL + BC /

Explanation

LDIRX is used in application programs to transfer the contents of

0S5 ROM to RAM,

Specifying a value other than @8H and @FFH in the

A reg. causes the same effect as specifying @@H.
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Entry Name JUMPX Entry Address WBOOT + 63H
Function Jumps to the specified bank address.
Entry (DISBNK) = @@H: Jumps to the specified address
parameter on the user bank.

= @FFH: Jumps to the specified address

on the system bank.
IX = Destinatien of jump.

Return None.,
parameter
Explanation

JUMPX causes program execution to jump to an address in 0OS ROM.

JUMPX is rarely used in application preograms.

This BIOS call is alseo terminated when a RET statement is

encountered in the routine at the jump address. Since control

branches with the stack in the BIOS, an error may occur if the

stack level goes too deep during the execution of the called

routine.

The DISBNE address is:




UF539H --- for Overseas Version 0S
OF2B6H —--- for Japanese Version 08
Specifying a value other than 00H and OFFH in DISBNK has the

same effect as specifying 00H.
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Entry Name CALLX Entry Address WBOOT + 66H

Function Calls the specified bank address.

]

Entry (DISENK) @@H: Calls the specified address on

parameter the user bank.

@FFH: Calls the specified address on
the system bank.

IX = Called routine address

Return None.

parameter

Explanation

CALLX is used by application programs to directly call a routine

in 0OS ROM.

Since the routine is called with the stack for BIOS still,
unexpected results may occur if the called subroutine uses too

large an amount of stack area.

The DISBNEK address is:
OF539H --- For Overseas Version 0S

UF2B6H --- For Japanese Version 0S



Specifying a rode other than @0H and @FFH in DISBNK has the same

effect as specifying @0H.
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Entry Name

GETPFK

Entry Address

WBOOT + 69H

Function Reads in PF key data.
Entry C = PF key number - 1
parameter PFl = 00H --- PF1l0 = 09H
HL = Starting address of the character string to
be read.
Return HL = Retains the previous value.
parameter
Explanation

GETPFK gets a character string defined for a PF key in l6-byte

format as shown below.

than O0H to 09H is specified in the C reg.

GETPFK does nothing when a value other

(HL)
Humtsar Character |Character |Character|Character |=========|Character |Characi
of
1 2 3 4 14 15
characters
1 s 15 bytes
@pH - @rH:

Indicates the number of characters in the string.
that no string is defined for this PF key.

Example

#PH indicates

@3n | "p"

IIIH

II?II

B ——
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Entry MName PUTPFK Entry Address

WBOOT + 6CH

Function Defines a PF key.
Entry C = PF key number = 1
parameter PFl = @#@H --- PF1l8 = @9H
HL = Starting address of the rharacter string to

be assigned.

Return HL

Retains the previous value.

parameter

Explanation

PUTPFK assigns a character string to a PF key in the lé-byte

format. The maximum string length is 15 characters. PUTPFK does

nothing when a value other than @0H to #9H is specified in the C

red.
{BL)
Number |
Character |Character |Character|Character| Character Character| Character
of Ry
1 2 3 4 5 14 15
characters
#PH - PPH: il

Specifies the number of defined characters in binary. @@H indicates

that no string is defined for the specified PF key.




If old PF key definitions are displayed on the screen, they are

alsc updated as they are redefined by PUTPFK.



Entry Name ADCVRT Entry Address WBOOT + 6FH

Function Performs an analog data input operation.

Entry C = Analog data to be selected.

parameter

Return A = AD conversion results

parameter

Explanation

ADCVRT converts analog data selected by the parameter in the C

reg. to digital data and returns the results to the A reg.

C = 00H: A/D channel 1 --- Data from the analog jack.
C = 0lH: A/D channel 2 --- Data from the bar code rsadar
connector.

C = 02H: DIP SW settings.
C = 03H: Battery voltage.
C = 04H: Main switch (for Power ON/OFF) and analog input
connector trigger terminal settings.
ADCVRT does nothing when the C reqg is loaded with a wvalue other
than O0UH to 04H.
The pages that follow describe what data is returned to the A

reg. according to the value specified in the C reg.




{l) When the C reg. = 00H or 01H

A voltage 0 to +2V applied to the A/D jack is converted

to a digital gquantity and placed into the highest 6

bits of the A reg. (resolution of 6 bits).

Bit Bit

Areq.

- % V'_-‘
@ o~ 2V ot defined.

U

Each bit corresponds to 2V £ 2°%32mV. These bits
are all set to 1 when a voltage higher than +2V is

input. They are set to ¥ when a negative voltage
is input.

{2) When the C reg. = 02H

The settings for the DIP switches on the main unit back

panel are placed into the A reg. in the following format:
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{3) when the C reg. = 03H
The data about the battery voltage is placed in the A
reg. See Chapter ll1 for the correspondence between the
battery voltages and the A reg. values.

{4) When the C reg. = 04H

The main switch settings and the analog input connector

trigger terminal state are placed into

Bit Bit

Areg. @ 2 g g g | @

Trigger T
terminal state

@ = OFF (+5V)
1 =o0m (pv)

m

Main switch
settings. = TR

the A reg.

P: Main switch is set to OFF.
l: Main switch is set to ON.

MAPLE may be started even when the main switch is in the

position (by the wake fuanction),.

off




Entry Name SLAVE Entry Address WBOOT + 72H

Function Controls the communication with the SLAVE CPU.
Entry DE = Communication packet starting address,
parameter

Return A = PPH: Normal termination.

parameter % @@H: Abnormal termination.

DE = Retains the previous value.

Explanation

SLAVE is used by the application program to control the SLAVE CPU
directly. See Chapter 13 for details on the functions that SLAVE

can perform and the command and data used by SLAVE.

The SLVFLG field in the work area must be set as follows before
this BIOS function is called:
The SLVFLG address is:
0F358H --- For Overseas Version O3S
UF080H --- For Japanese Version 0S
Bit 7: Always set to ON.
Bit 6: Set to ON when accessing SLAVE memory (executing command

@g#H, ©@1H, or @2H). Otherwise, this bit is set OFF.



Bit 5: Set to ON when writing data into the SLAVE CPU privileged
memory (addresses 80H - OADH). Otherwise, this bit is set

to OFF.

SLAVE immediately terminates abnormally if the SLVFLG field is
tound to be set improperly. The calling program must clears the

SLVFLG field to 0UH after returning from this BIOS subroutine.

The communication packet has the following format:

—

LR i

Send packet
& starting address 2 bytes
@ Send packet length 2 bytes
©) Receive packet 2 bytes

starting address

@ Receive packet length 2 bytes
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(1) Send packet starting address
(2) Send packet length
A send packet refers to a buffer area which contains a

command or a command plus parameters to be passed teo

the slave CPU.

Send packet
Send packet
starting —— | Command Parameters
address

Send packet length

A send parket always begins with a l-byte command, so the
length of a send packet is nermally longer 1 byte. When the
length is @, SLAVE does nothing for send requests and
performs only receive processing.

(3) Receive packet starting address

(4) Receive packet length

A receive packet is an area for storing the return code and
parameters, if any, which the slave CPU returns after

processing the command and the parameters passed from the

SLAVE CPU in the above format.

Receive packet

Receive

packet —w Return Parameters
starting code

address -—

Receive packet length
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The return code and the contents of the A reg. are the same
when SLAVE terminates normally. Since a return code is
always returned on normal termination, the receive parket
length should longer than 1 byte., When the receive packet

length is @, no data is received from the slave CPU.

The main program can do its own tasks while the slave CPU is
processing a command from the main program. The calling
program can receive the return code and parameters that the
slave CPU returns in response to the previous command by
first sending a command or parameter with a receive packet
length of @ specified, then, after performing its main task,
issuing a command with a send packet length of 8. During
this operation, however, the main program cannct perform any
operation which inveolves slave CPU processing (e.g., screen
or MCT processing). (Attempting to do so would result in a

SLAVE hang-up.)



Entry Name RDVRAM Entry Address WBOOT + 75H

Function Reads the contents of VRAM.
Entry B = Starting column number in which read is to begin
parameter (1 -88@)

C = Starting row number in which read is to begin,

{1 — Bottom of screen)

DE = Number of characters to be read.
HL = Address of the area for storing the read
data.
Return A = (@H: Normal termination.
parameter = P1lH: Display extends beyond the screen during
a read.
= FFH: Screen is in graphics mode. Or the
starting position sperified by B and C
is outside the virtual screen.
HL = Retains the previous value,
Explanation

RDVRAM reads the data on the character mode screen. The screen

has the following structure:
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Set in the B reg.

1 =3

System screen }E rowWs Used by the OS5

Real screen }B rows Same display as LCD.
Set in
the C 4
req.

Virtual screen

! Variable— See Chapter 16 for
details.
L +

B+ 8+ J
(Number of

rows in the
virtual screen)

RDVRAM reads the number of characters specified by DE starting at
the position designated by B and C and stores them sequentially
into the area starting at the address designated by DE.
Characters are read from left to right in a row. Afiter the 80th
character is read, the leftmost character in the next row is

read.

When the number specified in DE is too large and display extends
beyond the screen, 00H codes are returned as extra characters
until the number of the returned characters egquals the value
specified in DE. 1In this case, the A reg. is loaded with a

return code of (01H.
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Entry Name

MCMTX Entry Address WBOOT + 78H

Function Processes MIOS communication.
Entry B = MIOS function code (@@H - 15H)
parameter

Return Described below.

parameter

Explanation

MCMTX is used to communicate with MIOS (entering commands or

receiving data) to ceontrol MCT directly.

See Chapter 14 for details of MIOS functions.
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Entry Name POWEROFF Entry Address WBOOT + 7BH

Function Turns main power off.

Entry C = @@H: Main power turned off in continue mode.
parameter = @P1lH: Main power turned off in restart mode.
Return None.

parameter

Explanation

POWEROFF is used in application programs to turn MAPLE main power

off.

If power has been set off in continue mode, execution continues
with the command following this BIOS call when power is turned
on. The I/0 settings established before the power-off is
restored at the same time. This BIOS call must be followed by an

EI instruction when power is turned off in continue mode.

I1f power has been set off in restart mode, execution will start

at WBOOT when power is turned on.

See Chapter 9 for details of power-on/off.
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Entry Name USERBIOS Entry Address WBOOT + 7EH
Function Provides the entry to USERBIOS.

Entry None.

parameter

Return None.

parameter

Explanation

USERBIOS provides an entry peoint through which the application
program makes BIOS calls after loading its own BIOS routine in

the RAM USERBIOS area. Presently, USERBIOS serves no purpose.

The following procedure must be observed when using a user-
provided BIOS routine through the entry peint at USERBIOS:
l) Load the BIOS routine into the RAM USERBIOS area.
2) Replace the contents of addresses (WBOOT + 7EH) + 1 and
(WBOOT + 7EH) + 2 with the entry address bytes cof the user
routine in the USERBIOS area.
3) Call this BIOS in the application program.

See "USERBIOS Usage" for details.
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Chapter 5 Keyboard

5.1 General

The MAPLE is furnished with a typewriter keyboard which
contains special keys such as cursor movement keys
(arrow keys) and programmable function keys. I/0
cperations concerning the keyboard is controlled by the
7508 sub-CPU., When a key entry is made, the 7568
informs the Z8@ CPU of the presence of the key entry by
generating an interrupt. The 0S5, on receipt of the
interrupt, fetches information from the 7588 identifying
the key location and takes the corresponding action. In
addition to this key entry function, a number of MAPLE
keyboard functions are supported at the 05 level. Those
keyboard functions are fully discussed in this chapter

(see Chapter 11 for the 7508 CPU).

5.2 Keys and Keyboard Types
= Number of keys: 72 (73 keys for Japanese=-language
keyboard)
- Number of switch keys: 6
* What is a switch key?
When an ordinary key is pressed, the 75088 CPU

provides only the information that indicates the



depression of the key. When a switech key is
pressed, however, it provides two types of
information, that is the information indicating the
depression of a key and the information indicating
the release of the key. This kind of keys include
SHIFT and CTRL are used to switch the keyboard
mode. These keys are all contreolled by the 0S and
application programs need not concern about

this.

- Keyboard types
The MAPLE supports twelve types of keyboards to
accommodate various languages. Keybpoard and 05 key entry
routine assignments are defined by DIP-SW 1 through 4 in the
MAPLE's ROM compartment. DIP-5W settings are shown on the ne
page (see the end of this mannual for key assignments for

different countries),



[ Dip-sw i
Kevboard type 1 3 3 1 Object 0OS
b
USASCII 1 { 1 13 §E
France 1 ; 3. 1 a
| Germany | 1 1 a 1
England | 3 1 g @
BB J= ¢ ASCII 0OS
Denmark 1 g 1 1
Sweden 18| 1| ¢
Ttaly 1| 8| 8|1
Spain 1| 8| 8| @
| Norway Bl d | ] B
| Fana a a ‘E_E_ B Japanese-
Japanese- y language
language JIS g 8| 8|1 JIS 08
Ikeybcard )
iJapanese- Japanese-language
language touch| @ a a4 1
type keyboard touch type 05

g --- OFF



Auto repeat keys and switches

Auto repeat keys

Switch keys

i

=

(Keys other than shaded
keys)

Keyboard other than Japanese-language keyboard

SR, B S S

: G B

o

|
s
i

e

[ AR TS -
T
s
b |
P
i
A
ol

Auto repeat keys and switches

=
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L

.3 0S5 Key Routine Functions

Keybocard buffers: 32 (The 7508 sub-CPU has 7 unigue

buffers own.)

N-key rollover feature: Provided.

Auto repeat feature: Provided. (See the previous page
for auto repeat keys.)
Repeat start time -- 656 ms

Repeat periocd ---- 70 ms

Auto repeat setting:
Auto repeat ON/OFF state, repeat
start time, and repeat period can
be changed using the BIOS CONOUT
routine.
- The CAPS, NUM, and GRAPH keyboard modes are indicated by LEDs

on the keyboard.



5.4 Operaticn Flow

The steps below show the sequence of operations from key
depression to transfer of the key data to the application
program,

(1) A key is pressed.

(2) The 7508 scans the keyboard every 30 ms and, if a

key entry is sensed, loads the corresponding hardware
code into its own buffer.

{3) The 7508 reports the Z80 of a key entry wvia the
interrupt line.

(4)(5)(6) The Z8B0 takes data from the 7508 buffer wvia the
7508 port and stores the data into the keyboard buffer.

any data overflowing the keyboard buffer is discarded.



(7) The key routine takes hardware codes out of the
keyboard buffer, one at a time, and returns the
corresponding key codes to the application program after

making the following checks:

Code for changing the keyboard mode ?

(SHIFT key, CTRL key, etc.)

PF key ?

Subroutine call required?

(CTRL/ESC - CTRL/PFK)

The above steps are illustrated in flowchart form on the next

page.

* 7508 hardware codes

The 7508 hardware codes only identify the corresponding key
on the keyboard and have no relation with the keyboard
shift mode. Consequently, the key routine determines

what code is actually entered according to the

previously established state of the SHIFT, GRAPH, or

CTRL key. (See Chapter 1l for details on hardware

codes., )

5=7



Hardware code

Key for
determining
shift mode?

Determine key code
based on entered
hardware code con-
sidering shift mode.

Perform key code
conversion according
to DIP switch
settings specifying
keyboard wversion.

Get characters
out of PF key
string, one at
a time.

Key code
regquiring a sub-
routine call?

N
Subroutine Determine key-
call. board shift
mode .

¥

v
REeturn to BIOS. Return to the beginning
of key routine.



Press zwitch

@\
[ e =
¥ I 8¢
75@8 [ :
|
® t » Interrupt
@ l processing @
|
1}‘ @ !
p) LY
L 1 | | 1 I ] {'\ .r} 1
Buffer (7 bytes) ]

@ Keyboard buffer
{32 bytes)

Eey routine @

Y

BIOS
(CONST, CONIN)

EDOS

¥

Application program

—— —— R S mm— e —— we — e S e e



5.5 Keyboard States

3.5.1 EKeybocard Mode Transition

The MAPLE ASCII keyboard operates in three modes:

Mormal, CAPS and NUM. The Japanese-language 0S5 supports

the Kana mode in addition to these modes.

Normal: Unshifted letters are input in lowercase. For keys
which have two characters on their kevtop, lower
letters are input.

CAPS The same as the Normal mode except that unshifted
letters are accepted in upper case.

NUM: Numbers are input from the numeric keys which
are aligned horizontally on the top of the
keyboard or from the keys having a number
indicated at the upper right of the keytop.

Some symbols are also input. Other keys are
ignored,

Kana: Kana characters are ianput.



Mode transition diagram (Kana keyboard)

+Caps

Power on, Eeset
Wake

Mode transition diagram (Keyboards except Kana and

Japanese-language Keyboards)

A '
+uam R
+Caps / +Caps
+Hum
f Power on
I HWormal -——————————Reset
Wake



5.5.2 Keyboard State Transition

In any of the keyboard modes given in the previous
subsection, a depression of a key returns different

codes depending on whether the key is pressed singly or
together with the SHIFT, GRPH, or CTRL key. The state
transition diagram for the MAPLE keyboard is shown on

the next page. The codes here refer to those codes which

the application program receives from the keyboard through

the BIOS CONIN function or a BD0OS function.



Keyboard states (for Non-Japanese-language keyboards)

The keyboard state is determined by the combination of
the keyboard mode and the state of the SHIFT, GRPH, and
CTRL keys. The CTRL key has a higher priority than the
GRPH key; i.e., 1f the CTRL and GRPH keys are pressed

simultanecusly, only the CTRL key is validated.

Mode State
Mormal = Normal
£
q;\kh___,
"% Mormal shift
Caps = Caps
L
Caps shift
Graph

Graph shift

Control

Cantrol shift

Num

/// \— Num shift
Kana - Kana
(tnly for Kana m
keyboard) Kana shift

The codes received from keyboards may differ depending

on the state in which the keyboard is.
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qiz:EERL £ CTRL

CAPS/SHIFT

NORMAL CAPS

The precedence of the mode keys are as follows:

l. C€TRL
2. GRAPH
3. NUM
4. CAPS
&, BHIET

The shift mode of a higher precedence is honored when
two or more shift mode keys are pressed at the same

time.



5.6 Special Keys

There are some keys which perform special functions
besides returning a code when pressed. They are called
special keys. The functions of the special keys are
desrribed below.

(1) STOP: Clears the key buffer and places only "C (@83H)
code into the buffer. Since the STOP key is normally
used to interrupt program execution, when pressed, it
clears all existing key codes except the "C code off the
buffer so that the MAPLE can respond immediately to this
key. Y¥You can also enter "C by typing € while holding
down the CTRL key. In this case, the key buffer is not
cleared at all.

(2) CTRL/STOP: This key sequence not only performs the
above functions but alseo interrupt the current I/0
operation such as an RS-232C receive operation. For
example, press these keys to interrupt a program which
is stalling, waiting for data from the RS-232C
interfacre. The execution of the RS5-232C receive routine
is then interrupted and control is returned to the

application program, which can then terminates itself by

monitoring the “C code.



Since both STOP and CTRL/STOP load the key buffer with
03H, it is impossible to tell which key was pressed
from the contents of the key buffer alone. The key can
be identified, however, by checking the following flags
in the system work area:

CSTOPFLG --- Overseas version = F10BH

Japanese-language versicn = EEZ25H

00H: CTRL/STOP not pressed.
# 00H: CTRL/STOP pressed.
BRKFLG --- Overseas version = F10AH
Japanese-language version = EEZ24H
= (Q0H: STOP or CTRL/STOP not pressed.

# 00H: STOP or CTRL/STOP pressed.
Both CSTOPFLG and BREFLG are set to 00H when the key

buffer is cleared by CONIN.

# PpH

L]

Cnly sSTOP key was Heither STOP nor CTRL/STOP was

pressced. CTRL/STOP were pressed.
pressed.




(3) SHIFT/INS: Toggle between the tracking mode and
non-tracking mode.

(4) CTRL/INS: Display the portion of the screen on which
the cursor is currently positioned. This key seguence
is used in non-tracking mode to scroll the screen up to

the cursor position.



(5) Cursor movement keys (arrow keys)

There are four cursor movement keys: }, ;, —, and — .
Since each of them may be pressed independently or in
combination with the SHIFT or CTRL key, it may be
assumed that there are logically twelve movement keys.
The user can assign a code from 00H to 0FFH to each of
these keys. Especially, the 0S5 takes special actions
when codes BUH and OFBH to OFFH are entered. These
codes can be set by the application program sending ESC

+ F3H, ESC + F4H, and ESC + F5H wvia the CONOUT BIOS call.

Code 08 action
QUH wemmmem = The key routine returns the code.

| (Same as with ordinary Keys.)

7FH
L No action.
8lH ====~==—m————— The key routine returns the code.
| (Same as with ordinary keys.)
OF7H
OFBH =——===—==—===== Scrolls the screen one line up.
0F9H ———m—=——————- Scrolls the screen one line down.
QFAH ———=———==———= Scrolls the screen one page (8 lines)

up.



0FBH -~=——=====—== Scrolls the screen one page (8 lines)

down .

VEEH oo Scrolls the screen to the top of the
virtual screen.

OFDH ======——————- Scrolls the screen to the bottom of
the virtual screen.

OFEH =====—=—————- Displays virtual screen 1.

AFFHE ———=== s i e Displays virtual screen 2.

The table below lists the initial values for the cursor

movement keys.

| Cursor movement Initial
koys value
— 1CH
|
| - 1DH
__} _"-: 1EH
l 1FH
SHIFT/ —*» BH
SHIFT/ =— B@H
sarery ! faﬂ ]
SHIFT/ 1 FOH
CTRL/ — FF;—H_
CTRL/ --—: _ FPEH
CTRL/ T R FRH
CTRL/ ¢ FBH
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{(6) Programmable function keys

The keys PFl to PF5 at the top of the keyboard are
programmable function keys. They are used with or
without the SHIFT key and are numbered PF6 (SHIFT/PFLl)
to PFl0 (SHIFT/PF5) when used with the SHIFT key. Any
string of up to 15 characters can be assigned to each of
these keys in the following ways:

l) Using the BIOS PUTPFK (WBOOT + 6CH} function.

2) Defining a programmable function key table (160
bytes) having the same structure as that owned by the 0S
and storing its starting address in the first two bytes

at YPFKSTR (0F103H) or at OEDEY9H for Japanese-language 0S.

The user using the ASCII 0S5 Version 1.0 must define the
programmable function key table in a user area between
addresses 8000H to OFFFFH. If he is using the CP/M CCP
area, however, he can define it in any user area at
locations B8000H or higher. Those who use other
operating systems may define the table anywhere in the

user area.



Programmable function key table

#3H 4 i r

| L /s 1 1 L L I 1 | | ] 1 1
#4H t vy P e

| i | 1 ] I | | ] | 1 | 1 1 1
@4H t a t

| | 1 t | S | I 1 | | | . | | SRy 1T L
#3@ p i p

| 1 i | 1 1 | | 1 | 1 L | L |
fg6H o Wn £ A ¥

| | 1 1 1 | L ! 1 L [ 1 | 1 1
§4H 4 u m p

1 | | 1 L 1 1 1 1 1 1 1 1 1 1
@geH u b m i £

| L 1 1 1 1 | I | | i L 1 | 1
g3H 4 4 £

1 | 1 | 1 i 1 1 | | 1 1 | 1 i
#5H t e r m CR

1 I | | | 1 1 1 | | 1 I 1 1 |
@7H 1 1 i n K CR

1 1 L L L 1 I | | | 1 L | L 1

For string definition (15 bytes)

—+TIndicates the string length (f@gH - @FH). Loaded

with @@§H when no string is defined.
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Definitions made using the first method will be reserved
until the next CBOOT (depression of the RESET switch) is
executed, Therefore, if programmable functien keys
definitions are modified in an application program, the
program must restore the table with the original
definitions before terminating processing.

Start

l Work area

Save current
definitions withf-—---- -
BIOS GETFPFK.

v
Define new
functions with
BIOS PUTPFK.

|
|
|
|
l 4
I
[
|
|
|
|

Processing

Restore original
definitions withf#------—-~-— -
BIOS PUTPFK.

l

End

The second method causes the 0S to restore the contents
of YPFKSTR into its original programmable function key
table when a WBOOT is executed. Application pregrams
need not perform any special processing before

terminaticon.

The user is recommended to employ the second method
because some application programs may unconditionally

call WBOOT when a BDOS error occurs.



(7) Keys calling a subroutine

Predefined processing can be performed in the form of a
subroutine call by pressing the ESC, PAUSE, HELP, or PFl
to PF5 key while holding down the CTRL key. Since the
entries for such subroutines are managed in a table
form, application programs can use their own key
routines via key entries by changing the entry wvalues in
that table.

The starting address of the table is 0F1BAH for the
overseas version and 0EED3H for the Japanese-language

VErsion.

Table structure

DW XXXX

CTRL/ESC subroutine entry

DW  XXXX

Ll

CTRL/PAUSE subroutine entry
DW XXXX : CTRL/HELP subroutine entry
DW XXXX : CTRL/PFl subroutine entry
DW XXXX : CTRL/PFZ subroutine entry
DW XXXX : CTRL/PF3 subroutine entry
DW XXXX : CTRL/PF4 subroutine entry

DW XXXX

L]

CTRL/PF5 subroutine entry

The O0S use the following two key subroutines:

CTRL/HELP: System display processing

CTRL/PF5: Hard copy processing
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hapter 6 CONOUT

1 Outline

i1e MAPLE is provided with an LCD of 8 lines by 80
1lumns as its primary display device. The MAPLE 0S
ipports several screen modes to allow the user to make
fective use of this LCD. This chapter describes the

'reen modes in full detail.



6.2 Screen Configuration
The block diagram for the screen hardware and its
peripheral devices is shown on the next page. The

screen operation flow is as follows:

l) The program running on the Z88 CPU sends data to be
displayed to the SLAVE CPU, directly or using the CONOUT
function of BIOS (see Chapter 13, "SLAVE CPU"“). (1 in
the diagram on the next page.)

2) The SLAVE CPU loads the data into VRAM via the LCD
controller (SED1328). {2 and 3 in the diagram.)

3) The LCD controller reads the data in VRAM and

displays it on the LCD. (4 and 5 in the diagram.)
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! VRAM
|

LCD |

)
®.0 @ @I

i - -

| 9
LCD controller
L_ (SED132f) (Character
: | generator)
aie|
780 ) '
SLAVE CPU
S (63@1)

'he contents of VRAM can be read in the flow from 6 to

3

haracter fonts are stored in the LCD controller and
their corresponding codes in VRAM. The LCD controller
reads the codes for specified characters from VRAM (4),

=onverts them into fonts, and sends them to the LCD (5).

‘onts for external characters are defined at the
)>eginning of VRAM so, if the code read from VRAM is an
sxternal character, the LCD controller reads the
rorresponding font from VRAM and transfers it to the

JSLD,

ige Chapter 13, "SLAVE CPU" for VRAM memory maps.
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6.3 Screen Modes

1) System screen and user screen

MAPLE CP/M supports two types of screens; the system
screen and the user screen. These two screens are
independent of each other. That is, manipulating one

screen does not affect the other screen at all.

The user screen has four modes, (These mpodes are
detailed later.)
A hierarchical diagram of the screen modes is shown

below.

Screen mode

System screen User screen

MODE 0 MODE 1 MODE 2 MODE 3




Relationship to VRAM

e screens are located in VRAM as shown below:

Character screen Graphics screen
(MCDE @, 1, 2) (MODE 3)
Ig@PH | External font 32 characters | External font : BE@EH
definition area (32x B =258) definition area
11P@H 219¢8H
System screen B lines System screen
138¢H ) 838¢H
Real screen B lines
16 @PH Graphics screen
User
Virtual screen sSCreen
|
P J
ISEPH 928@H
System area System area

- =
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3) System screen
The system screen consists of 8 lines of 80 columns and

is used by the 0S to display:

System Display

Alarm/wake message

Password entry prompt message

"CHARGE BATTERY"

Usually, no application programs normally can send data

onto the system screen.
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| User screen concept

1e user screen is divided into three screens: real,
Lrtual, and window screens.

(1) Real screen

The MAPLE LCD display can display 8 lines by 80
columns of data which makes up the real screen.

The real screen consists of a window screen and

a l-line function key display area. The function
key display area is opticonal. When no function key
definitions are displayed, the real screen size eguals
the window screen size. From now on, the number of
lines of the window screen is represented by h where

h is 7 or 8.

{2) Window screen

The window screen is included in the real screen

and made up of h lines of 80 columns. The window
screen works like a window through which h lines of
the virtual screen can be viewed. This window screen

can scroll up and down over the virtual screen.

1 Window screen

een

Function key display area (optional)




(3) Virtual screen

Although the MAPLE has a large (8 lines of 80 columns)
display screen for this type of display, it has
implemented the concept of wvirtual screen to meet the
needs of the applications programs which regquire
larger screens., The MAPLE provides two virtual
screens for the application programs. These screens
may be used for different purposes and displayed
alternately, e.g., displaying data on one screen while
writing display data onto the other screen. The two
screens may be displayed concurrently in some modes.
The sizes of the virtual screens are determined by the

screen mode and user specification.

The entire contents of a virtual screen can be viewed
by scrolling the window screen up and down over the
virtual screen. The window screen scrolls only

vertically.

T Virtual screen

Window screen




User screen modes

ere are four user screen modes numbered from MODE 0 to
DE 3. MODE 0 to MODE 2 are character screen modes in
ich only characters can be displayed. MODE 3 is a
aphics screen mode in which both graphics and

aracters can be displayed. Switching of screen modes
n be easily performed using the BIOS call CONFIG or

WOouT.,

MODE 0 (BU-column mode)
0 80-column wide virtual screens are available in this
de. Their sizes may be defined as desired, as long as
i@ screen consists of at least eight lines and their
vtal number of lines do not exceed 48. The window
reen is always located on one of these virtual

reens.



Screen RAM structure in MODE 0O

8@ columns
=
o Iy
System screen B lines
y
9 :
LCD = Feal screen ]B lines  The window
. screen 1s
i always on one
of the wirtual
or screen. The
Virtual screen 1 contents of the
I window screen
are transferred
_________________ | | nl 1linss to the real
! Window screen HeLe for
' {8 lines) display on the
| __________________ LCD.,
| L
\ — |k
Virtual screen 2 nd Jinasn
|
Window screen h £ nl s 4¢
(8 lines) h £n2 £ 49
nl + n2 £ 48
{ (h = 7 or 8)

b) MODE 1 (3%-column mode)

In this mode, either of the two virtual screens is 39
columns wide. The window screen (WS) has 2h lines. The
first h lines of data is displayed on the left half of
the real screen and the second h lines of data on the
right half of the real screen,

The WS rests on one of the two virtual screens and can

scroll up and down as required.
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e two wvirtual screens can accommodate the same number

lines in the range 2h £ n £ 48,

Screen RAM structure in MODE 1

BF columns

]
System screen 8 lines o
Y
v - '
% T
WSl 2 i
fﬁﬁ g 8 lines Real screen
| i v
A "
39 columns | 2] 39 columns
:cu%umns
V)
Uirtual % Virt.ual
screen: 1 LKA screen 2
o s e i T ————— '%i;ﬁ
W5 1 ;
(h lines) 1//ﬂ
I i V/ﬁ n lines
lines Ws 2 -
(h lines) ! :
\ -_"u_--."-~~t§;
1 / :
7
//) 2h =2 n £ 48
;ﬁﬁ (th = 7 or 8)
/)
%
2/ . 5

T~——~U5u=31:1 only to separate two virtual
soreens. Two blank columns are
placed on the real screen.
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c) MODE 2 (Split screen)

In this mode, two virtual screens are available. Either
of them may consist of any number of columns provided
that the teotal number of columns is 79. Since each
virtual screen is provided with its own window screen,
the contents of the two wvirtual screens can be displayed
on the real screen at the same time. These window
screens can screll independently over the associated

virtual window.

Any character or symbol may be defined as the delimiter

to separate the two virtual screens on the real screen.



Screen RAM structure 1in

88 columns

MODE 2

System sScreen

8 lines

-

WSl

A

Ws2

il

\\8 lines
r

R o Iy I

I ml columns 7

Virtual screen leolumn
l v/
\ J Virtual
e V screen 2
\ WS 1 (h lines) Jﬁjj

n lines

nl
2h
(h

Delimiter.

symbol may be defined.
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Any character or

LCD

I

Real screen

n2 =79
n = 48
7 or B)



i) MODE 3 (Graphics mode)

Frhis mode permits the application program to display
jraphics patterns on a dot basis. In this mode, the
VRAM is occcupied by the 480 dots by 64 dots graphircs
screen. Accordingly, there can be only one user screen
at a time. No wirtual screen is supported and only a

real screen is awvailable in this mode.

Screen RAM structure in mode 3

System screen B lines

Graphics screen

480 dots x 64 dots

Corresponds to
the LCD screen of
8 lines of 8p
columns.

U

LCD




.4 Special Screen Features

l) Display screen and write screen

5 explained in the previous section, two virtual screens
re supported in MODE 8 through MODE 2. However, data

an be written only onto the screen in which the cursor

5 stationed (selected wvirtual screen). In MODE & and
ODE 1, only one of the two virtual .screens holding the

irsor is displayed at a time,

nly one screen is supported in MODE 3 and used for both

isplay and write.

2) Scroll mode
n character screen modes (MODE 0, 1, 2), the window
creen scrolls up and down over the virtual screen in

ne tracking mode and non-tracking modes.

1) Tracking mode
In this mode, the window screen scrolls following the
cursor. That is, the cursor is always in the window

{real} screen,



2) Non-tracking mode

The window screen does not follow the cursor movement.
The WS remains in the current position even if the
cursor moves beyond the WS. The cursor stays in the
virtual screen and newly entered data is placed at

the cursor position.

When the mode is switched to the tracking mode, the
WS continues to scroll until the cursor appears in

the WS.

(3) Cursor functions and types
1) Character screen
Any combination of the following cursor functions and
types are available on the character screen:
- Cursor display: ON/OFF
- Cursor type: Underline/block
- Cursor blink: ON/OFF
2) Graphics screen
The cursor type is preset to underline and nonblink
on the graphics screen. The user can control only

the cursor display ON/OFF state.

{4) Block flash (blink)
The displayed data can blink as the selected file

name can on the MENU screen. Since this function is



supported by the slave CPU, the block flash command
must be issued directly to the slave CPU using the
BIOS5 SLAVE call. PFor further information, see

Chapter 13, "SLAVE CPUO".

5) User defined characters

User characters can be defined undér the following
conditions:

Number of user defined characters: 32 maximum

User defined character codes: 0O0E(0OH - 0OFFH

OEOH and OElH are used by the 0S. Although the user
can overwrite the 0S defined characters under these
two codes with his own characters, the user defined
characters will be overwritten again by the 05
defined characters if the RESET switch is pressed.
User defined characters under the other codes remain
unchanged when the RESET switch is pressed.

OEOH = " A" VElH = " __|"
Characters can be defined by sending the ESC + (0EQOH
sequence through the CONOUT routine.
User defined characters are displayed on the screen

but not printed on the printer.



(6) Character sets

The MAPLE supports the character sets for the
countries listed below. The user can select any of
them by sending the ES5C + "C" sequence wvia CONOUT.
See the character set tables at the back of this
manual.

- USASCII

— FRANCE

- GERMANY

- ENGLAND

-~ DENMARK

- SWEDEN

= ITALY

- SPAIN

- NORWAY



1.5 How to Use CONOUT

)éisplay of data on the screen is primarily accomplished
vy the CONOUT BIOS call. Call the CONOUT using the
‘ollowing calling seguence:

Entry address = WBOOT + 09H

Entry parameter = Load into C reg.

'he CONOUT supports various control codes and ESC seguences.
’he control codes and ESC seguences are fully described

.n the next section. When entering more than one data

»wte such as when sending an ESC sequence, call the CONOUT
the required number of times with each data byte loaded

in the C reg.

6.6 (CONOUT Functions
Fhe pages that follow list the CONOUT functions that the
MAPLE 0OS supports to handle control codes or ESC

sequences.
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Key Function Chart

rrow keys (including the shift keys) may be set to any codes

the above listed ESC sequences. Some special codes are

to control the screen directly. The codes and functions are

d below.

CODE FUNCTION DEFAULT KEY

O0H
: See the CONOUT Specifications

1BH

1CH CURSOR RIGHT e

1DH CURSOR LEFT +

1EH CURESOR UP g

1FH CURSCOR DOWN I +

20H Sw— = 3
. See the CONOUT Specifications

TFH |

80H Does nothing. RHLEE

SHIFT/ <

B1H B o
: See the CONOUT Specifications

F7H

FBH Scroll Up One Line SHIFT/ 4

F9H Scroll Down One Line SHIFT/

FAH Page Up CTEL/ ¥

FBEH Page Down CTRLY  +

FCH _TDP OF SCREEN

FDH BOTTCOM OF SCREEN

FEH Switch To VS1 CTRL/ +

FFH Switch To V52 CTRL/ -;

are disabled when they are set to 80H.

f the codes F8H through FFH,

g controlled directly by the user.
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C Seguenre Parameter Table

e table below lists the ESC sequences for which the MAPLE does

thing and discards any parameters.

SC sequencres and the number of parameters that are ignored)

NUMBER CODE EANA MODE | KANJI MODE REMARKS
1 ESC "8" - 1 Access CG ROM directly
2 ESC g 1 1 Set character
3 EsC "LY 2 2 Change CET Color

In the new ASCII version
(M25¢30CB) kana mode, the
parameters are displayed as
they are (garbage data).

4 ESC BOH 1 - Code conversion

In the new ASCII version
(M25@3@CB) kana mode, the
parameters are displayed as
they are (garbage data).

5 ESC BlH 1 - Code conversion

In the new ASCII wversion
{M25@3@CB) kana mode, the
parameters are displayed as
they are (garbage data).

& ESC 82H 2 - Code conversion

In the new ASCII wversion
(M25@3@CB) kana mode, the
parameters are displayed as
they are (garbage data).

T ESC B3H 2 - JIS C6226 -+ SHIFT JIS
ESC B4H 2 - SHIFT JI5 =+ JIS5 CB226
ESC 90H - 2 Partial Scroll Up

10 EsSC 91H = 2 Partial Scroll Down

11 ESC 92H 1 - Scroll Right

In the new ASCII wersion
(M25@3@CB) kana mode, the
parameters are displayed as
they are (garbage data).
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IUMBER

CORE

EANA MODE

KANJTI MODE

REMARKS

12

ESC 93H

1

Scroll Left

In the new ASCII wversion
(M25@3@CB) kana mcde, the
parameters are displayed as
they are (garbage data).

13

ESC 95H

Set Scroll Mode

14

ESC OC2H

Horizontal Line Write

In the new ASCII version
(M25@30CB) kana mode, the
parameters are displayed as
they are {(garbage data).

15

EsSC OC3H

LA

Horizontal Line Erase

In the new ASCII version
(M25@3@CB) kana mode, the
parameters are displayed as
they are (garbage data).

16

EsSC 0C4H

Vertical Line Write

In the new ASCII version
(M25@3@CE}) kana mode, the
parameters are displayed as
they are (garbage data).

17

ESC OC5H

Vertical Line Erase

In the new ASCIT version
(M25@3@CB) kana mode, the
parameters are displayed as
they are (garbage data).

18

ESC OCEH

Ruler Line Mode On/0ff

19

ESC (0CCH

Set/Reset Guide Display

20

ESC OCEH

Change Convert Mode

21

ESC 0OD1H

Switch between V51 and V52

22

ESC OD3H

Display Function Key

23

ESC ODGH

Cursor Type

24

ESC QEQH

e T

User Defined Character

Note:

"_" jndicates that the MAPLE takes some action.
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Chapter 7 System Functions

The MAPLE provides the following six system functions in
addition to the standard CP/M functions:

l) Password

2) Auto Start String

3) Menu

4) Resident

5) System Display

6) Auto Power Off

This chapter describes the six system functions.



-1 Password

he operation of and specifications for the Password
unction are described in "0S Specifications". This
ection describes how to set or cancel a password in
n application program. The contents of the password
pecified in the following work area is held intact
mtil the next system initialization:

- PASFLG: Overseas version = @F@1DH

Japanese—-language versicn @EDIDH
This flag indicates whether a password is
defined or not.
= P@H: No password defined.
% @OH: Password defined.
- PASWRD: Overseas version = @F@1EH
Japanese-language version = BED1EH

This 8-byte area is loaded with the password in the

complemented form.

lote: When the password is canceled with the PASFLG set
to 00H, all of the eight bytes starting at the
PASWRD must also be padded with "?" marks. This is

because MTOS will copy this password onto tape.



7.2 Auto Start String
The Auto Start String function loads a predefined auto
start string into the key buffer when a warm boot is
initiated by a power on and processes it as if it were
entered from the keyboard. This function is useful for
users who wish to run a specific program every time they
start their system or those who want to use the MAPLE as
a turn-key system.
This section shows how to define and cancel an auto
gstart string in an application program. Refer to "0S
specifications" for the operation of and specifications
for the Auto Start String function.
- AUTOSTRT: Overseas version = 0F3D6&H
Japanese-language version = 0F14BH
The auto start string is loaded in the buffer
area at the above location in the following

format:

41 bytes

b — — -

CR

ﬁE'H C | = | P | I‘ P I{ﬁDH]

A string of up to 4@ bytes can be defined
beginning at the second byte.

Indicates the length of the specified string
(FPH - 28H). @@H indicates that no auto start
string is defined.



n auto start string may consist of up to 40 bytes
ncluding control codes if the string is to be defined
irectly in the work area. The length of the actual
tring, however, must be shorter than 40 bytes if control
odes are included because a control code is displayed

y two characters on the system display.

he contents of in the work area is cleared during

ystem initialization.

Auto start string and menu display

n Overseas Version 1.0 and Japanese-language Version,

he auto start string is treated in the same way as

eyed in data on the menu screen command line. This
ecessitates the user to be aware of where the auto start
tring will work (on the menu screen or as a CCP

ommand ) .

n Overseas Version 2.3 (B), on the other hand, if an
utec start string is stored in the keyboard buffer, it
lways works as a CCP command, whether it is displayed
n the menu screen or not. The user, therefore, need

nly define the auto start string as a CCP command.



The figure below shows how WBOOT processes the auto

start string.

Power SW turned on

in restart mode

e | B - R i (| i, | B ] i i . e — L — i m— T = p— T — . — . o . m— Fo—| —, . — v . o

WBOCQT
Buto Y
start string
efin
N Load auto
start string
inte keyboard
buffer
1
|
N |
Menu I
specified?
Display menu
] ESC key
File entered
Select selected
resident

Y

Load command

line data into
keyboard buffer

Execute program

at 1@@H

Overseas version 2.3 (B)



.3 Menu

his section explains how to define and cancel a menu in
n application program. Refer to "0S Specifications"
or the operation of and specifications for the menu

unction.

MENUFG: Overseas version = 0F02AH
Japanese-language version = 0ED2AH
This flag indicates whether a menu is to be
displayed during WBOOT processing.
= 00H: Menu displayed.
% 00H: No menu displayed.
MENUFG is initialized to 0O0H.
MENUDRV: Overseas version = OF0ZBH
Japanese-language version = 0ED2BH
The B-byte area starting at the above address
is loaded with the ASCII codes corresponding
to the drives of which the directory is to be
loaded. Lowercase letters are converted to
uppercase letters. The MAPLE supports drives
A through H (A through I for Overseas version
2.3 (B)). BSpecify letters from A through H

or I. If a letter is specified more than



once, the MAPLE will display the directory of

the corresponding drive the number of times
equal to the number of occurrence of the
letter. Any letters other than A through H
{or I) are ignored. This area 1s initialized
to "CBA_ " (ICBA_ " for Overseas

Version 2.2 (B)).

- FTYPETBL: Overseas version = 0F036H
Japanese-language version = (0ED37H
The l2-byte area starting at the above
address is loaded with the file types of the
files that are to be displayed in the menu.
Specify up to four 3-character file types. A
file type of three blanks is treated as

undefined.

- FNAMETBL: Overseas version = 0F042H
Japanese-language version = 0ED43H
The 40~-byte area starting at the above
address is loaded with the file names (10
characters including the drive name) of the
COM files that are to be displayed in the

menu. Specify up to four file names.



FTYPETBL FNAMETBL

136H FP42H
MITHH | ¢ O M (ED43H)
i 1 1 | | | | | i l i
E iy B e - | B - B A S I C
| 1 i | | | ! | 1 1 |
D O e e | C H W S
| | 1 I l I | 1 1 |
[ e -
. 7 & B VIS TR TR S, SN, TR SO R B

FTYPETBL is
initialized to
"CGH:“ : the
remaining 9
bytes are padded
with blanks.

Initialized to all blanks.

n the above example, the menu displays files which have
Eile type of either ".COM,"™ ".BAS," or ".DCC."™ When
he user select a file having a file type of ".BAS" with

ursor kKeys, the message "B:BASIC " is displayed at
he beginning of the command line, followed by the name
f the selected file. The menu function then waits for
ey entry. When a file with a file type of ".DOC" is
elected, the message "C:WS___ " is displayed at the
eginning of the command line. When a file with a file
ype of ".COM" is selected, no data is taken from
'NAMETBL and only the specified file name is displayed

m the command line starting at its beginning.



The contents of the above work areas can be set by menu
file specification 1n System Display. The work areas
are initialized during each system initialization and

their contents are preserved until the next system

initialization.

Only the BS edit function is effective on the command

line.



.4 Running Resident Programs

f the address MTPAFG is loaded with a value other than
iro, the comment "(resident)" is displayed following

1@ first file (the file on the upper left position on

ie first page) of the menu,

1en this file is selected from the menu, the 0S5 will load
> transient program but transfers contreol directly to

1 program already in memory at address 100H. This
inction 1is used to eliminate the time required to load
program from a disk drive. The resident function is
1abled only when the menu is displayed. BASIC takes

ivantage of this function.

MTPAFG: Overseas version = 0F035H
Japanese-language version = (ED36H
Indicates whether the resident function is to
be enabled during menu processing.
= (Q0H: Resident function disabled.
% 00H: Resident function enabled.
MTPAFG is initialized to 00H.
If the program to be executed at address 100H
is programmed to set this work area to zero at

its beginning, it displays the contents of the



MTPAM at the beginning of the menu when it

terminates execution with the WBOOT routine.
I1f the contents of the MTPAM is selected in
the menu, the program at address 1U0OH starts

executlion i1mmediately.

This work area 1s automatically cleared to
zero by the 0S when the menu function is

exitad.

- MTPNM: Overseas version = 0F0B4H
Japanese-language version = (0F229H
This 9-byte area is loaded with the message to
be displayed at the beginning of the menu.
The message must be terminated by an OFFH.
The user can specify not longer than 8
characters. This area must always be filled
when MTPAFG is set to 00H. BASIC assumes the

following message in MTPANM:

FF'4B4H
(F229H)

B A S I C FFgy
RS, | SN ISR S G | I | l

The following message will then be displayed

at the beginning of the menu:

L e

.\ BASIC (resident) :

1
R s it i o i e |



.5 System Display
efer to "0S5 Specifications” for the use of the system

isplay function.

5 explained in Chapter 5, "keyboard," this function is
nvoked as a subroutine from a BIOS keyboard routine
1en the HELP key is pressed while holding down the

I'RL key. This means that if the application program
tecutes neither BDOS nor BIOS keyboard routines

CONST, CONIN, etc.), this function will not be started

henever the CTRL/HELP keys are pressed.

he system display function provides the following
ubfunctions:

) Password processing

) Alarm/wake processing

} Auteo start sctring processing

) Menu processing

] MCT processing

) Manual MCT processing
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7.5.1 password
The password system display function defines, cancels,
or displays a password using the work areas described in

Tl

7.5.2 Alarm/Wake

The alarm/wake system display function sets, resets, and
displays the status of the alarm/wake function using the
TIMDAT internal BIOS function. This system display
function, however, has the following restrictions
compared with the alarm/wake BIOS function:

(1) The time can be set only in minutes (the second
field is set to 0). (The BIOS function allows the time
to be set in l0-second units.)

(2) The day of the weex is not supported (the day of the
week field in the time descriptor is set to OFFH). Only
the month, the day, and the time are supported.

{3) Only WAKEl is supported (specifying WAKEZ is

invalid).
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or further information, see Chapter4, "BIOS Functions"

nd Chapter B "Alarm/Wake Function."

5.3 Auto Start String
he auto start string function defines, cancels, or
isplays an auto start string using the work areas

&Ef‘ribEd in ?I 2-

.5.4 Menu
he menu system display functicon defines, crancels, or

isplays a menu using the work areas described in 7.3.

«5.5 MCT
he MCT system display function sets the following two
odes:

- Stop/Nonstop mode

- Verify mode



1) Stop/nonstop mode

The MCT system display function specifies whether tape
blocks are to be fed in the stop or nonstop mode when
writing a file onto tape using the work areas described
below. The mode used for writing a file on MCT tape is
used when the file is read from the MCT tape (the mode,

however, can be changed by rewriting the work areas).

See Chapter 14, "MTOS/MIOS Operations" for details on

the stop/nonstop modes and related work areas.

— DFTATR: Qverseas version = 0FZE0H

Japanese-language version = (QF01DH

- TACATR: Overseas version = (F78FH

Japanese-language version OF70CH
In both work areas:

A 1l in bit 7 specifies the stop mode.

A 0 in bit 7 specifies the nonstop mode.
DFTATR is initialized to '11000010B'.

Both work areas must be updated simultaneously

when the mode is to be changed.
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2) Verify mode

The MCT system display function also specifies whether
the contents of the tape are to be verified after a
write operation. When verify mode is specified, after
closing the written file, the MTOS/MIOS rewinds the
tape, reads the file blocks on the tape, and compares
the CRC bytes with those in memory for each tape block.

It does not verify data itself.

See Chapter 14, "MTOS/MIOS Operations”™ for details on

the verify mode.

- VERFDFLT: Overseas version = (F07BH
Japanese-language version = 0F036H
- VERFFG: Overseas version = 0F07CH

OF737H

]

Japanese-language version
The use of both work areas are the same:

= (FFH turns on the verify mode.

% OFFH: turns off the verify mode.
These work areas are initialized to 00H. They
must be updated simultaneously when the mode

is to be changed.



7.5.6 Manual MCT Operation

The system display function executes as follows when the
user controls MCT coperations with PF keys:

1) PFl (FF)

Executes the internal MIOS function 06H (FF).

2) PF2 (PLAY)

Executes the following functions seguentially:

i) MIOS function UOBH (HEAD ON).

11) MICS function 04H (PLAY).

iii) 7805 command 72H (with 10000000B as parameter) to

turn on the speaker.

3) BF3 (STOP)

Executes the following functions sequentially:

1) 7805 command 72H (with 000C0000B as parameter) to
turn off the speakar.

ii) MIOS function 03H (STOE).

i11) 7605 command OCH (HEAD QFF)
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) PF4 (REWIND)

ixecutes the MIOS function

3} PF5 (RESET COUNTER)
ixecutes the MIOS function
0 0,
1) PF6 (REMOVE)

ixecutes the MTOS function
'Yy PF7 (MOUNT)

®xecutes the MTOS function
'} PFB (DIRINIT)

Xecutes the MTOS function

) PF9 (ERASE)

xecutes the MIOS function

ape .

08H

02H

252

253

255

15H

{REWIND) .

to reset the tape counter

{REMOVE) .

( MOUNT ).

(MAEDIR).

(ERASE) to erase the



are must be taken with the following when operating the

CT manually:

)

No manual operation on the MCT is allowed when a

file on the MCT is open. Whether a file is opened

or not can be identified by checking the following

work area:

- OPNMOD: Overseas version = (F361lH
Japanese-language version = 0F0OAB8H

= Q0H: No file is open.

I

O0lH: A file is opened in the read mode.

= 02H: A file is opened in the write mode.
Operations other than remove are not allowed when a
MCT is mounted but no files are opened. This is
because any operation other than remove will affect
the counter value.

Any operation is allowed when no MCT is mounted.
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Whether the MCT is in the mount or remove state can
be identified by checking the following work area:
- TAPMOD: Overseas version = @F2DDH
Japanese-language version = BF@1lAH

= @PPH: Remove state

= @l1H: Mount state
While the Z88 proceeds to the next instruction
immediately after calling an MIOS function, the
slave CPU continues to execute the MIOS function
after it is invoked. Accordingly, the ralling
program, after calling an MIOS functicn, must
monitor the state of the MCT and terminate the MIOS
function at a necessary point. Terminating an MIOS
function can also be done using an MIOS function

{e.g., a function equivalent to PF3 {STOP)).

e Chapter 14, "MTOS5/MIOS Operations® for details on the
'05 and MIOS functions and Chapter 13 "Slave CPU
erations" for detailed discussion of the slave CPU

nctions.,



7 Other Information Displayed by System Display Function

lock on first line
system display function reads and displays the present time

g the TIMDAT BIOS function.

isk size on third line

RAM disk size in bytes is stored in the following
area in binary format:

IZERAM: Overseas version = (F6ABH

Japanese-language version = (F42BH

ser BIOS size on fourth line

user BIOS size in 256-byte units is stored in the following
area in binary format:

ERBIOS: Overseas version = 0F00BH

Japanese-language version = 0EDOBH

ape counter wvalue on fourth line
system display function reads the tape counter wvalue

g the MIOS function 01lH (REDCT).



.6 Auto Power Qft

3> save power, the MAPLE automatically turns its power
:f in the continue mode if it receives no data from the
syboard within a predetermined time while it waits for
ayed-in data with the CONIN BIOS function. When its
ywer switch is turned off and back on again, the MAPLE
:sumes its operation at the point where it was waiting
>r keyed-in data. This feature is called the auto

ywear off function.

1e auto power off function and its interval can be
>ecified in the following work areas:
ATSHUTOFF: Overseas version = 0F026H
Japanese-language version = (0EDZ6H
Contains (in binary form) the interval in
minutes between the time the last key is
pressed and the time the power automatically
turns off. A 0OUH in this area disables the
auto power off function. The initial
(default) value is 0AH (10 minutes).
ATSOTIME: QOverseas version = 0F027H
Japanase-language version = 0EDZ7H
The 2-byte area which contains the interval in

seconds between the time the last key is



pressed and the time the power automatically

turns off. It has the following relationship
with ATSHUTOFF:

ATSOTIME = ATSHUTOFF x &0
The initial (default) wvalue is 258H (600

seconds).

Nhen the auto power off interval is to be altered, both

fields must always be changed simultaneously.

The auto power off function may not be available for
application programs which do not use CONIN for
receiving console input but perform console input in
their own way polling the keyboard port with CONST. To
make the auto power off function available for such
programs, add the routines described below to the
application program and have it execute the auto power

off function by itself.

Modified

Original | l
|

Pl mesloo coocmaaa
oL Al L UwWeL

off time (Add)

-
5=

|
Check
CONST s i (Add)

:: power off time
|

ey >
& |

¥
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) Routine for setting the auto power off time

LD HL, (ATSOTIME)
LD DE, (TIMER@)

aADD HL,DE
LD (TIMEEND) ,HL

=i

Get auto power off
interval (in seconds)

Get current l-second
clock time

Set l-clock timer wvalue
at which auto power off
is to occur

) Routine for checking the auto power off time

LD A, (ATSHUTOFF)

OR A
JR 2 ,AARA
LD HL, (TIMEEND)

LD DE, (TIMERfA)

SBC HL,DE
Lb C,¢

cCALL Z ,POWEROFF

ET

=i

=4

-

e

=5

-

Check whether auto power
off time is defined

Do nothing if not defined

Get l=-clock timer wvalue
for auto power off

Current l-clock timer
value

Match?

Load continue mode power
off parameter

If match, call POWEROFF
BIOS function for carry-
ing out continue mode
power off

Execution resumes at EI
instruction when power
is turned on again.



3) Work area descriptions

Label MName Address Size Description
ATSHUTOFF Overseas 1 Contains the auto power
version = off time in minutes.
gr@26H A §gH in this area
gapanasa- | |Sigeblen the auko pover
language '
version =
@ED26H
|
ATSOTIME Overseas 2 Contains the auto power off
version = time in seconds. ATSOTIME
@r@27H has the following relation-
ship with
Japanese-
i —— ATSHUTOFF :
version = ATSOTIME = ATSHUTOFF
#ED27H x 64
TIMERf Overseas 2 16-bit counter that is
version = incremented by 1 every one
@F@71H second.
Japanese-
language
version =
@ED72H
TIMEEND  Overseas Loaded with the time at
| version = which auto power off is to
@F6DCH occur. Filled by the
Japanese- application program.
language
version =
@F46BH




hapter 8 Alarm/Wake Feature

.1 General

1e MAPLE is furnished with a 7508 4-bit CPU which
sntrols the software timer (clork) and generates
iterrupts to the Z8@ CPU at specified intervals. The
sftware timer is supported by the alarm/wake 0S5 feature.
1¢ alarm/wake feature is divided into the following
iree functions:

1) Alarm function

2) Wakel function

3) Wake2 function

hese functions are identified by software using a flag:
nly one type of interrupt is generated by the 7508 CPU
or these functions. The 7508 checks for an alarm/wake
ime every lU seconds even if the MAPLE is in the power
ff state, that is, the alarm/wake feature remains
vailable when MAPLE power is off. However, the
larm/wake processing differs depending on whether MAPLE
ower is off or on. The next section explains how

larm/wake processing proceeds in both power off and on

tates (refer to "0S Specifications" for details).



8.2 Alarm Function
1) What to set
(l) Alarm time (month/day/hour/minute/second (10-
second units))
(2) Alarm message (up to 40 alphanumeric, kana,

and graphics characters)

2) How to set

{1) 0Use the System Display (second cannot be
specified).

(2) Use the BIOS TIMDAT function (see Chapter 4,
"BIOS Calls").

{3) Load the work areas time data and issue a time
setting command directly to the 7508 CPU (see
Section 8.7 and Chapter 11, "7508

Explanations").



Alarm function in power-on state

alarm function sounds an alarm and displays the time
message using the VRAM system screen. This

rantees that no user data on the scresen be destroyed.
n the display is ended, the user data displayed

ediately before the alarm message is restored.

time display can be terminated when:
(L) The ESC key is pressed.
(2) 50 seconds has elapsed.
{(3) The POWER switch is turned off.

{4) A power failure occurs.

Alarm function in power-off state
alarm function performs the same operations as in
power-on state after the MAPLE is powered on. After
display is terminated, the original screen before
er 15 turned on 15 restored. If power 1is switched off
. back on again while the alarm function is displaying
r alarm time and message, then the normal powsr-on

[Gence oOCCcurs.



B.3 Wakel Function
1) what to set
{l) Wake time (month/day/hour/minute/second (1l0-
second units))
(2) The name of program to be executed when a wake

condition occurs.

2) How to set

Same as the alarm functicon in 8.2.

3) Wakel function in power—-on state
The wake function treats the wake string as an alarm
string and performs the same operations as the alarm

function.
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Wakel function in power—-off state

en power is turned on, the wake function lcads the

ke string into the key buffer for execution as power-

commands.

When the MAPLE is in the restart mode power-off state
The wakel function executes WBOOT and displays the
Menu, then enables the wake string for execution
under CCP control.

(In Qverseas version 2.3 (B), the function enables
the wake string for execution under CCP without
displaying the menu).

When the MAPLE is in the continue mode power-off state
The wakel function ignores the wake string and
returns the MAPLE into the state before it is powerad

off and continues processing.

e wakel function, when used with the BIOS POWEROFF
nction, may find many applications in periodic data
llection and other automatic (unattended) operations

thout operater's intervention.



8.4 Wake2 Function

1) What to set

(1) Wake time (month/day/hour/minute/second (10-

second units))

(2) The address of the routine to be sxecuted when

a wake condition occurs.

2) How to set

(1) Use the BIOS TIMDAT function (see Chapter 4,

"BIOS Calls").

{2) Load the work areas time data and issue a time

setting command directly to the 7508 CPU (see

Section 8.7 and Chapter 11, "7508

Explanations"),

3) Wake2 function in power-on state
The wake2 function calls the specified address.
pregramming note 5) below for the routine to be

specified at this address.

See



fake2z function in power-coff state

1en the MAPLE is in the restart mode power—-off state
When power is turned on, the wake2 function calls
the specified address, then returns the MAPLE into
the state (restart mode) before power is turned
off.

ien the MAPLE is in the rcontinue mode power—off state
The wake2 function returns the MAPLE into the state
before it is powered off, then causes a jump to the
specified address. If the destination of the jump
is a RET instruction, rontrol is returned to the

pocint in the program at which the MAPLE was powered

goff in the rontinue mode.



5) Wake?2 function programming notes
(1) Neither BDOS nor BIOS system call can be used
in the routine to be called by the wake2 function.
(2) The routine to be executed by the wake2 function
must end with a RET instruction.
(3) When the waked function is invoked in the power-off
state, only power to the main board is turned on and no
power is supplied to the I/0 devices (e.g., RS5-232C,
serial port, and ROM capsules). PFurthermore, if this
condition occurs in the continue mode, the routine to be
called by the wake? function must turn on the power to
these devices before executing the RET instruction. See
the next page for the procedure for turning on the power
to the I/0 devices.
(4) The event which called the wake2 function can be
identified by examining the following work areas:
- ZSTARTFG: Overseas version = (0F389H
Japanese-language version = (FU0CY9H
Identifies the source of the invocation of the
routine.

0lH: POWER switch on.

02H: Alarm
03H: wWakel
04H: WakeZ



ITNFG: Overseas version = @F330H
Japanese-language version = @F@5@H
Identifies the power-off state mode.
= (Q0H: Continue mode.

% 00H: Restart mode.

TARTFG |CNTNFG State Erom which contrel is passed

to the routine wvia wake2 function

s@4H NC Power=-on state.
@4 H F@H Continue mode power-off state
=:34H %X00H Restart mode power—-off state

routine called by the wake2 function must examine

above work areas to identify the power-off state
immediately set the work areas as follows:
ZSTARTFG = @0H

CNTNFG = @FFH



When called in the continue mode power-off state, the

coutine must execute the following code before executing

the RET instruction:

LD
LD
ADD
LD

LD
OR
JR
LD
CR
JR

LD
SET
ouT
CALL
SET
ouT
CALL
RES
SET
LD
ouT

HL, (ATSOTIME)
DE, (TIMERf)
HL,DE
(TIMEEND) , HL

A, (SPOPN)
A

NZ ,ABRAA
A, (RSCLSF)
A

NZ ,BBEB

A, (CTLRZ)
4,n
(2).,A

Sets the nsw auto
shut-off time.

Checks to determine
whether serial or
R5-232C interface has
been used and, if so,
turns on its driver.

Turns on the driver.

ST1ML =
3R
(2) ,A

Im-second software timer.

ST1@FMIL, =
4,A

5,A
(CTLR2) ,A
(2) ,A

1@@m-second scftware
timer.



B

LD
OR
JR

LD
ouT
LD
ouT

LD
ouT
LD
ouT

XOR
LD

LD
LD
LD
LDIR

LD
ouT

LD
LD

POP
POP
POP
FOP

EX

EXX
POP
POP

A, (RSCLSF)
A
NZ ,CCecC

A,@BEH
(4DH) ,A
A,@49H
(#DH) A
ST1@AML

A, (SVRSMOD)
(#DH) , A

A, (SVRSCMD)
{@DH) ,A

A
(PROMPWR) , A

HL ,MTIMEBUF
DE ,YPOFDS
BC, 4

A, (IER)
(@#4H) ,A

A, (CNTNILVL)
(INTLEVEL) ,A

HL

DE
BC
AF

AF ,AF'

Y
IX

Initializes 8251 if
the RS-232C interface
has been used.

Turns off ROM capsule
power.

Restores registers.
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Work

area address chart

work amem nape | OUCHuems | JREEES

version

ATSOTIME F@27H ED27H
TIMER# F@I1H ED7ZH
TIMEEND F&DCH F46BH
SPOPN F35AH F@82H
RSCLSF F2C8H EFF8H
CTLR2 FPB2H ED92H

[ svrsmop F6DPH F45DH
SVRSCMD F6D1H FA5CH
PROMPWR F1CAH EEE3H
MTIMEBUF F4BDH F232H
YPOFDS FPD9H EDBY9H

IER F@B3H ED93H
CNTNILVL F385H F@CS5H

. INTLEVEL F@BAH ED9AH
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Alarm/Wake Function Processing Flow

Alarm/Wake processing in the power-off state

f Alarm/wake interrupt generated by 75¢8

(DI state).

758 automatically turns on maln power.

ALRMFG + B@H
LARMCT + PAH
ALRMST < #1H

Call ALMHEQ

ZSTARIFG
ALEMTP+1

WAEE2

Set MODEFG
bit @ on

|
ETI

Display alarm
message

DI

FW SW
switched from off
to on during
display?

E]

#RaH

Call specified
address

Call ATMHK]

al power-on Return to state
:essing before power-off
‘ontinues

wssing if in
Adnue mode)

8-13

RESET &P to
cantinue mode
5P value

v
Jump to specified
address (continue
processing with

RET instruction).



2) Alarm/Wake processing in the power-on state

Alarm/wake interrupt generated by 75@8
({EI state but interrupts from 758 are
disabled]).

ALRMFG + B@H
ALRMCT < @aH
ALRMST « @#1H

Call
ATMHK 2

YATMST

YATMDS

Enable 75§8

interrupts

[ Terminates processing if
| alarm message is being displayed.

[ Does nothing for second and
subseguent interrupts (1@ in
|_total).

Displays nothing if alarm message
|_is flagged off (by software).

[ Enables interrupts because 75§83

Display ala
message

.

Disables 75@8

interrupt

P |

|
=77
i

ATMHE 3

-

Check for power-off
state during alarm
message display

L
Interrupt

postprocessing

g-14

will specify the termination of

display of the alarm message.



ylarm display processing

WAKE 2

N

YPOFDS+bit5 on
YALMST@@H
MODEFG+bitl on

specified

BES5S

Display alarm
screen using
system screen

Save

key-related
work areas

|

play termination

condition?

Restore key-
related work

area
|

Restore screcen
into original
state

1

YPOFDS bith off

MODEFG bitl off

=

=15

Alarm or wake 1

ESC key pressed.

5¢ seconds has elapsed.
POWER switch set on to off.
Power failure.



4) Alarm processing during l-second interrupt processing

Since alarm/wake interrupts occur every one second, a
total of 10 times during the l1l0-second period, the
interrupt handler ignores the second and subseguent
interrupts. Accordingly, the 0S examines the ALRMFG
flag for 10 seconds (for 10 interrupts) since the first
interrupt occurred using the l-second interrupt
processing routine and indicates the results to the

alarm/wake processing routine.

The first alarm/wake interrupt sets
BLEMFG and ALBMCT flags as follows:

ALEMFG = B@H
ALEMCT = @AH

Eiﬁi:gg;ji After 19 seconds, ALRMFG is set to

P@H. The interrupt handler ignores
any alarm/wake interrupts while
ALRMFG 1s nonzero.

ALBMFG
bit 7 on?




mary of work areas used

by the alarm/wake functions

‘ork area name Size e tAsh
(Address) {in bytes) P
RMTP (Overseas 1 Identifies the type of alarm/wake functions.
rsion = PF@P6CH, = @@H: Undefined
panese-language = @1H: Alarm
rsion = PEDEDH) = PZH: Wakel
= @F3H: Wake2
RMAD (Cverseas 2 Contains the starting address of the alarm
rsion = PFPEGDH, message or wake string.
panese-language
rsion = @EDREH)
RMST {(Overseas | 1 Indicates whether an interrupt oeccurred oOr no
rsion = Pr@erH, . E for the currently set alarm/wake time.
5a925e:1;23?;g? ! | = §PH: Not occurred.
ST i = PH: Occurred.
RMFG (Owverseas 1 Indicates the time count from the timer when
rsion = @FA7AH, an alarm/wake interrupt cccurred (up to 1§
panese-language seconds) .
rsion = @EDT1H) Eit 7: Set by the first interrupt and cleare
after 1§ seconds.
DEFG [Overseas 1 Indicates the current system status.

rsion = PFYBEH,
panese=language
rsion = @ED9SEH)

Bit ¥ = 1: Alarm/wake processing invoked from
power-off state is in progress.
1: Alarm/wake processing invoked from
power-on state is in progress.

Bit 1 =
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Work area name Size Descr it o
(address) (in bytes)
YALMDS (Overseas 1. Indicates the alarm/wake disable state.
version = @FPDBEH, Bit 7 = 1l: Disabled because BIOS is in
Japanese=language execution.
version = FEDBBH) Bit & = 1: Disabled because password is being
entered.
Bit 5 = 1: Disabled because alarm/wake message
is being displayed.
Bit 4 = 1: Disabled because system message is
being displayed.
Bit 3 = 1: Disabled by BASIC.
Bit 2 = 1: Disabled by scheduler.
Bit 1 = 1: Disabled by MTOS.
Bit @ = 1: Reserved (for applications).
YAIMST (Overseas 1 Indicates that an alarm/wake interrupt ooccurre
version = PFPDCH, when the alarm/wake functions are disabled.
Japanese-language The meanings of the bits are identical to thos
version = PEDBCH) of YALMDS.
ALRMCT (Overseas 1 Contains the number of alarm/wake interrupts.

version = PFAEGH, |

Japanese-language
version = @F25BH)

The 758 generates an interrupt every one
second for 1P seconds (1@ in total) for one
alarm/wake time.

§-18



5 How to Augment the Alarm/Wake Functions Using Hooks

shown in Section 8.5, the alarm/wake functions has
re hooks. The user can extend the alarm/wake
actions by making patches in these hooks. This

>tion shows how to maks patches for these hooks.

2k addresses

Address Label Contents
erseas Ver. @EFS8CH ALMHE® : JP RETURN
sanese Ver. ©SEBDE8H
arseas Ver. OEF8FH ALMHK] : JP RETURN
panese Ver. OEBDBH
arseas Ver. @EF92H ALMHKZ2: JP RETURN
panese Ver, @EBDEH
arseas Ver. ©EF95H ALMHK3: JP RETURN
panese Ver. OEBElH
erseas Ver. @EF98H ALMHK4 : JP RETURN
panese Ver. @EBE4H
erseas Ver. OEEB7H RETURN: RET

panese Ver,., @EBBEH

e above entries can be hooked to any user-supplied
utines by changing the address portion of the JP

TURN Iinstruction.



Programming notes that the user must take when rhanging
hook addresses follow.

(1) Take care with bank control.

The hook entries are always called when the system is in
the system bank state (addresses @00€8H through 7FFFH are
allocated for ROM and 8@8¢H through @FFFFH for RAM). HNo
problem will occur as long as the jump addresses in the
hook table point to memory addresses 8000H and higher;
however, the active bank need be switrched to the user
bank whenever hook entries are entered 1f they point to
addresses between @@d@H and 7FFFH. Normally no user-
supplied routine can be placed in addresses between
PPEPH and 7FFFH.

(2) Reserve a user stack area.

Since control is transferred to the hook with the

stark pointer pointing to the stack for interrupt
routines, if the routine pointed to by the hook is to
use a stack area (e.g.. when using CALL and/or PUSH
instrurtions), it must reserve its own stack area and
restores the stack pointer to the original value when it
terminates execution.

(3) Save the contents of registers and work areas.
Control is passed to the hook without saving the

contents of registers and work areas. Accordingly, if a
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© routine specified in the hook is to alter registers
iystem work areas, it must save the contents of the
isters and work areas to be changed on entry and
tores them on exit (of course, it can safely alter
contents of work areas which expect alteration by
user).

Do not change the interrupt status.

‘e ALMHKDP-ALMHK4 are invoked when the CPU is in one
the interrupt states listed below, no user-supplied
tine specified in the hook ran change the interrupt
:e. If a user-supplied routine need to change the
srrupt state, it must restore the MS into the

jinal interrupt state before terminating processing.

ALMHKO: DI state
ALMHKL : DI state
ALMHKZ2: EI state (7508 interrupts are disabled.)
ALMHK3: EI state (750B interrupts are disabled.)
ALMHEK4: EI state

Disable interrupts when changing an address in the hook.
system is highly likely to crash if an interrupt

ng a hook entry occurs while the address in that

ry is being changed. Since alteration of jump

resses in the hook is normally done by the user

jram in the TPA, the user program can and should
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inhibit such interrupts with a DI instruction to avoid
possible system crash. The program, however, must
exerutes an EI instruction after terminating its
execution.

(6) Do not rall any system routine from the hook.

The hocok does not know from what system state it is
ralled because it is invoked by interrupts. It may be
called while a system routine (BDOS, BIOS, or internal
DS routine) is being executed. A system crash will
occur if a routine in the hook ralls a system routine in
such a situation.

(7) Do not perform an I/0 coperation.

For the same reason given above, the routines in the
hook must not perform any I/0 operations such as display
en the screen, communication through the RS5-232C
interface, etc.

(8) Since the jump table in the hook is initialized by
system initialize or reset processing (placed into the
state described on page 8-12 ), when the hook routines are
to be made resident in memory, write to that effect in the
manual. After system initialize or reset processing is
performed, runm a program for setting up the hook jump
table. (Reset processing initializes only the hook jump

table and keeps the user BIOS and RAM disk contents
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act.)

Generally, the routines to be executed in the hook

uld be placed in the user BIOS area. This makes them

ident in memcry and solves the problem discussed in
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8.7 Making Alarm/Wake Settings Directly for 7508

As explained in Sections 8.2, B.3, and B.4, alarm/wake
settings can easily be made by means of System Display
or BIOS calls. When alarm/wake settings are to be made
in interrupt processing routines as scheduled by a
scheduler, however, there is no way but to define
alarm/wake information directly to the 7508 CPU for the

reason given in paragraph (6) in 8.6.

The 7588 subsystem is provided with the following four
functions (commands) asscciated with the alarm/wake
teature:

= ALARM (WAKE) SET

- ALARM (WAKE) READ

- ALARM (WAKE) ON

- ALARM (WAKE) OFF

See Chapter 11, "75@88 CPU" for details on the above

functions and the interfare to the 7588.



section describes the procedure for defining the

m, wakel, and wake2 information directly to the 7508

larm setting procedure

Disable interrupts from the 7508.
D &, (IER)

RES 0, A

ouT (4), A

Issue ALAEM (WAEE) SET to the 7508 (to set the

m/wake time).

Set up the work areas.
£ Load ALEMTP with O01H.
- Load ALRMMSG (OF3FFH for overseas version and
0F174H for Japanese-language version) with an

alarm message in the following format:

41 bvtes

1

4@ bytes
(Actual message text is
loaded here)

-Message length (f - 4§) in binary. A § indicates
that no message text is defined.
- Load ALRMST with #@H.

o
I
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(4) Issue ALARM (WAKE) ON to the 7588 (to

alarm/wake interrupt).
(5) Enables interrupts from the 75@8.
LD A, (IER)

ouT (4), A

Take steps (1) through (5) in seguence.
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Wakel setting procedure

Take the same steps as in alarm setting procedure

‘ept step 3):

Set up the work areas.
- Load ALRMTP with 02H.
- Load ALRMMSG with a wake string in an
appropriate format (a rontrol code is counted
as one byte).

- Load ALRMST with @0H.

wake2 setting procedure

Take the same steps as in alarm setting procedure

'ept step 3):

Set up the work areas.
- Load ALRMTP with @3H.
- Load ALRMAD with the address of the processing
routine to be executed when a wake interrupt
oCTuUrs.

- Load ALRMST with 0@H.



8.8 Relationship to BIOS

Normal alarm processing displays an alarm message
immediately when an alarm interrupt occurs.

When displaying the alarm/wake message, it uses the speaker
and screen which are controlled by the slave CPU (6381).
The slave CPU does many I/0 cperations in addition to
alarm/wake operation., If an alarm/wake interrupt occurs
while the slave CPU is performing an I/0 operation and the
associated interrupt processing routine attempts to use

the slave CPU, the alarm/wake operation overlaps the

executing operation, causing a system hang=-up.

The MAPLE takes the following measure to solve this
problem:

Since the slave CPU runs only when BIOS is performing an
I/0 operation, the BIOS preprocessing routine sets a
flag on and the BIOS postprocessing routine resets that
flag. During the time this flag is on, the alarm/wake
interrupt processing routine displays no alarm message
when an alarm/wake interrupt occurs. It does nothing
but flags to indicate that an interrupt has occurred.
The BIOS postprocessing routine examines this flag to

see whether an alarm/wake interrupt has occurred and



splays an alarm/wake message if the flag is on. The
1S preprocessing and postprocessing routines are

.led PREBIOS and PSTBIOS, respectively.

:» flag indicating whether the alarm/waks message

to be displayed or not is stored in the YALMDS work
:a. The flag indicating that an alarm/wake interrupt
i occurred while the display of the alarm/wake message

disabled is stored in the YALMST work area.

: figure on the next page shows the relationship
:.ween PREBIOS, PSTBIOS, and BI0OS, and the relationship

YALMDS and YALMST to BIOS.



PREBIOS

BIOS A
as
viewead
from
the BICS
user

PSTBIOS

Set YALMDS

BIOS

Set YALMDS
bit 7 to off

YALMST = @@H

Set YALMST
bit 7 to off

YALMST = @@H
7

] Display alarm

message

v

Alarm/wake interrupt
YALMST
YALMDS
N

¥

messag

Display alarm

e

I
I
|
|
|
|
[
i
| YAIMDS = A@H
|
|
|
l
[
|
|
I
|

—— A e e S W

Same
processing



9 Method of Inhibiting Alarm Message Display from

plication Program

me application programs may not want the alarm message
be displayed during execution of some specific
erations. The alarm operation can be disabled by
ecuting the DI instruction or by inhibiting interrupts
om the 7508 CPU. These measures, however, will also
hibit other interrupts (e.g., keyboard and power
itch off interrupts). To avoid this, the application
ogram can and must perform the same operations as

EBIOS and PSTBIOS do as explained in 8.8.

splay of the alarm message can be disabled using the
LMDS work area. As explained on page 8-18, YALMDS
ecifies what mode inhibits the alarm/wake interrupt.
t 0 of YALMDS is reserved for application programs.
e procedure on the next page shows how to inhibit

arm/wake operation from the application program.



When an alarm/wake interrupt occurs while alarm message

display is disabled (YALMST contains a nonzero value),

set only YALMST bit 7 to on (to make the system believe

that the interrupt occurred during BIOS processing) and

make a dummy call to BIOS.

PSTBIOS will then check

YALMST bit 7 and display an alarm message.

Dieplay of alarm message

due to alarm/wake

interrupt iz disabled
guring this interval.

o S P it By i e i

Set YALMDS

bBit @ to &n ]

i
|
|
|
|
|
|
|
1
|
|
1
|
|
!
1
1
i

Set YALMDS

bit @ to off

[ Set YAIMST to .
8PH {set only i
bit 7 to.on P
and cothers to
olfl PREEIOS
output ESC
ﬂ.rl.d l|rth
through BIOS BIDS CONOUT
CORoUT l
PSTEIOS Display alarm
N message
% |
\
b
The BIOS CONOUT function only passes ESC and "(" ,but no

operation results.
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10 How to Disable System Display Function for

Displaying Alarm/Wake Message

en an application program, e.g., scheduler, controls
arm/wake function, malfunctions will result if
arm/wake is set or reset from System Display. To avoid
is, the MAPLE 0S provides a work area for inhibiting

e control of the alarm/wake functions through the

stem Display.

RMDS: Qverseas version = (QFU6EH
Japanese-language version = (QED6CH
= QUH enables the control of the alarm/wake
functions through the system display function.
% 00H disables the control of the alarm/wake

functions through the system display function.

RMDS defaults to 00H,

RMDS is set to 00H by a system initialize.
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8.11 Precautionse on the Use of the Alarm/Wake Functions

(1) An alarm/wake interrupts are deferred up to 10 seconds

in the power-off state. This is because the system checks

the alarm/wake time only once every 10 seconds when the

MAPLE is in the power-off state.

(2) Since display of the alarm message is inhibited

while an BIOS operation is in progress as explained in

B.8, display of the alarm message will be put off

accordingly. This should normally be negligible;

however, it will be in the order of seconds if the MCT

is running.

(3) The Overseas Version B allows the user to change

the interwal during which the alarm message is displayed

(default is 50 seconds) in the range from 1 to 255

seconds.

ALRMPRCOD (0OF2F9H): Load a number from 1-255. Do not
specify 0 because the wvalue 0 is interpreted as 0

second or 256 seconds.



‘hapter 11 7508 CPU

his chapter describes functions and use of the 7508

-bit sub-CPU.

1.1 7588 CPU Functions

he 7508 CPU performs the following functions:

1) Serving keyboard functions such as keyboard sran
and autoc repeat.

2} Contraolling the POWER switch.

3) Controlling the RESET switch.

4) Serving the one-serond interval timer function.

5) Measuring the battery voltage.

6) Serving the alarm function.

7} Turning on and off the main CPU switch.

8) Reading temperature data.

8) Serving the ralendar and cleck functions.

18) Reading data from an AD converter.

11) Controlling the DIP switrhes.

12) Transferring serial data to and from main CPU.

13) Controlling the DRAM refresh mode.

n addition to generating interrupts, the 75088 CPU

ransfers commands and data to and from the Z80 CPU wvia
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a serial data line using a handshake technique.

The procressing results for Eunctions (1) through (6) on

~he previous page are returned to the Z80 in the form of

interrupts.
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11.2 Interface to Z8Yd

The Z80 CPU uses the following ports when interfacing

with the 7508 CPU:

Port Read /Write Meaning
06H Read Data from the 7508.
Write Data to the 7508.
05H Read Bit 3 carries the control

signal for the serial bus
to the 7508,
l: Accessible.

0: Inaccessible.

O1lH Write Used to reset the above
control signal.

1l: Resets.

0: Does nothing.

The flowchart on the next page illustrates the procedure
for transferring commands or data to and from the 7508

CPU using the above I/0 ports.
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When sending a command or data to the 75@8:

=D

] IN A, (5) |

_F-'-FF.-.-.
= = r;;?h‘

- », -\_\-\-‘-\-\-\N
TR, A W o

Check whether 7588 is ready.

=1

Load command
or data into
A reqg.

Send command or data to T5@8.

ouT (6) ,A

LD &,2 ‘
Reset.
GUT (1),A
{ EX )

When one or more parameters are to be sent following the

command, the above procedure is repeated the number of

times egual to the number of command and parameter

bytes.

11-4



When sending a command and receiving data as the

response to the command:

(Send command :]-———EEE flowchart on
previous page.

| Checks whether 7508
is ready.

Receive data.

Points to be noted when using the 7508 directly in an

application program

1) Disable 7508 interrupts while transferring a
command or data to or from the 7508 CPU. (Use the
DI instruction or the BIOS MASKI call.)
If a 7508 interrupt occurs while the application
program is communicating with the 7508 CPU, the Z80
CPU may not receive correct return information
or, at the worst case, it may hang up because the
Z80 CPU will call for a new 7508 service from its
interrupt handling routine and consequently the

original command to the 7508 CPU will be ignored.
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2)

Complete the send or receive sequence for a command
before proceeding with the next command. Normal
processing cannot be guaranteed unless the
application program sends or receives the required
number of data bytes; cotherwise, a system

hangup weould result in the worst case.



1.3 7508 Commands
he table below lists the commands that the 7508 CPU

apeives from the Z80 CPOU.

Command Chart

]
Command functian Code | Command Function Code
L i |
Power off Zag #1H | Read time. B7H
Fead 75P8 status. EIH Set alarm. 19H
Resat keyboard. F3H | Read alarm. P9H
| RE SRR SRRt gaE | Disable alarm. 298
| start time
Set keyboard repeat 141 Enable al 3980
interval. b 2
Read kevboard repeat
dpace thae 24H Read battery wvoltage. H BCH
'R : “_.k : | -
3*36 FibgErd pepaat | 34H Read temperaturs. | 1CH
interval. | |
| Disable keyboard auto j ]

S5H Read anal input 1. ! 2CH
repeat. # o9 = |
Ensbre heybodrd auto 15H fiead analog input 2. | ICH
repeal . |
Dizable key-in |

6H 15@8 t | @FH

| “intermpt @ @B power-on rese . i
e . — . PR
i i i 16H Read DIP-SW | PAH
interrupt. |
I'--_._I::n. . o --E T & o -_-F_ '_1___ T o |
Disable one=-secon et power failure
: | | @By
interrupt. etect voltage. :
£ t ook detact 1t px
L = : Cesep koo _ e
Enable one-second 1DH Sot full charge L HH
interrupt. voltage. i
Read power or trigger
set time., [ 17 Eiitcﬁo %3 gen
i e _ 1 = TSt |

L) éﬁwer oft ZEL
Code: 01H
Send data: None.
Receive data: None.
Function: Turns off power to the Z80.
Note: This command is not used in application
programs. It is used by the POWEROFF BIOS

function.
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(2) Read 7588 status

Code: B2H

Send data: None

Receive data: 1 byte (7588 status)

Function: Reads the 7508 status., It is used to
read the 7508 status when an interrupt orcurs to
identify the interrupt socurce. The meanings of the
status byte are as follows:

— BBEH and below: Interrupts from the keyboard.
- @C@H and above: Interrupts from sources other
than the keyboard.

- @PBFH: End of status.

1) Interrupts from the keyboard

The status byte @BEH and below indicate
interrupts from the keyboard. The correspondence
between the keys and status values are shown on
the next page. For example, status crode 73H is
returned when the space key (No. 71 on the
keyboard) is pressed.

The 7508 returns only one status code when an
ordinary key is pressed and released. For a key
No. 43, 57, 78, 72, 68, or 69, however, the 7588
returns a status code (€B2H - @B7H) when the key
is pressed and returns another code (8A2H = (BA7H)

when it is released.
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2) Interrupts from sources cother than the

keyboard

The status byte @COH and above indicate

interrupts from sources other than the keyhoard.

Each bit of the status byte has the meaning

listed below. When two or more interrupts occur

simultaneocusly, the rorresponding bits are set to

1.
Correspondence between the key numbers and key
codes
1 2 3 |4 5 B 718 9 10 | 11 | 12 i13
14 15 |16 |17 |18 | 19| 20| 21 | 22 |23 | 24 | 25 26 27
28 | 22 |30 | 31 |32 |33 |34 |35|36 |37 |38 |39 |40 |41 | 42
43 44 | 45 [ 46 | 47 |48 | 49 | 50 [ 51 | 52 | 53 | 54 55 56
57 58 | 59 |60 |61 |62 | 61 |64 |65 | 66 |67 | 68 69
70 71 72
Ighar S T
e I 1 2 3 4 5 6 7 B8 9 A B
0
2 1 29 46 62 21 37 54 12
! 3 14 30 47 63 22 38 55 13
2 OFF | ON
4 15 31 48| &4 23 38 56 43 43
. OFF |ON
5 16 32 49 65| 24 40 71 57 57
= E OFF |oN
& €| 17| 33| 50/ 66| 25| 41| 58 70| 70
5 hr OFF |ON
7 1B 34 51, 87] 26 42| 59 72 T2
2 | OFF | ON
| 8| 19| 35| 52| 10| 27| 44| 6o 68| 68
OFF
7 9| 20| 36| 53] 11| 28| 45| &l 89| Moo
8
9
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Status

Bit

Bit

Bit

Bit

Bit

Always set to 1.

Always set to 1.

Set to 1 when a one-second interrupt
ocrurs.,

Set to 1 when the RESET switch on the
left-side panel of the MAPLE main unit
is pressed.

Set to 1 when the INITIALIZE RESET
switch on the rear panel of the main
unit is pressed.

Set to 1 when a power fail intercupt
oCCurs.

Set to 1 when an alarm interrupt occurs.
Indicates the POWER switch state.

l: Power turned on.

@: Power turned off.

This status information is used to distinguish

between address @ start interrupts and power-on

interrupts.

i) The sourre of an address 0 start interrupts

(Z80 CPU starting at address 0) can be

identified by examining the status bits in the

sequence shown below.
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fgff’”L““ Y INITIALIZE RESET Switch
— Bit3=1

pressed. » System initialize
processing
i RESET Switch
pressed. . ____, Reset processing

Alarm interrupt
e« Alarm/wake processing

in power—-off state

POWER switch turned on.-----=POWER switch
on processing

ii) 16 status values may be returned by power-on
interrupts. Sinre status byte bit 0 always
indirates the state of the POWER switch, the
rorrecrt interrupt source cannot be determined
unless the POWER switech state immediately before
the interrupt is known. The table below is used
to identify the interrupt source for status
values of @COH through AC7H. The interrupt
sources for status values of @E@H through #ETH
correspond to @CAH through BCT7H on a one-to-one
basis and their meanings are identical except
that they also indicate the cccurrenre of a 1-

second interrupt.
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o POWER switch state before interrupt
a us e __O-F:i; —— e —— N e mq
CgH POWER switch turned mff._J
I
Cl1H POWER switch turned on.
: POWER switch off and
C2H Alarm interrupt alarm interrupts occurred
simultanecusly.
C3H POWER switch turned on. Alarm interrupt.
C4H Power fail interrupt POWER switch turned off.
C5H Power fail interrupt Power fail interrupt
C6H Power fail interrupt POWER switch turned off.
C7H Power fail interrupt Power fail interrupt

*l: Since power is already turned on, the

interrupt handling routine need nothing but to set

the flag.

*2: This state cannot occur.

Interrupts are handled as follows when more than

one status bit is 1l:

- The power fail interrupt has the highest

priority.

~ Processing of the alarm interrupt may be

deferred since a total of 10 alarm interrupts

are generated.

For interrupt status wvalues (0EOH to 0OE7H, the

interrupt handling routines need only perform

one-second interrupt processing in addiction to

the interrupt processing associated with status

values 0COH to OCTH.
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3) When the status value is 0BFH
The 7508 sub-CPU has a 7-byte buffer for
storing keyed in data, It returns status code
OBFH when its key buffer holds no keyboard
data. To read all data in the keyboard buffer,
the application program need only execute this
command repeatedly until a 0BFH code is

received.

Status

!

Interrupt from a
source other than
keyboard (see 2)).

¥eyboard data present

(see 1)). Data may End
also be received from

another source.

'3) Reset keybeoard
Code: @3H
Send data: None,
Rereive data: None.
Function:

1) Initializes the keyboard as follows:

Sets the keyboard repeat start time to 656 ms.

¥

Sets the keyboard repeat interval te 70 ms.

- Clears the buffer.

- Enables interrupts from the keyboard.

2) Scans the keyboard and plares the information

concerning the currently pressed key.
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(4) Set keyboard repeat start time
Code: 04H
Send data: 1 byte

Rereive data: None.

Funrtion: This rommand defines the interval between the
time when a key is first pressed (one key code is
loaded into the buffer) and the time when the
auto repeat function is to be started. This
function causes a key code to be read repeatedly as

long as the corresponding key is held pressed.

The send data is made up of one byte and has the

following format:

hit? bitd

GITTTIT]

L+ specifies the repeat start time in 1/64
second increments. The maximum repeat
start time is approximately two seconds
(1/64 %2 ).

Always set to 1.
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5) Set keyboard repeat interval
Code: 14H
Send data: 1 byte
Rereive data: None.

Function: Defines the interval at which the key

rode of a key being held pressed is to be entered

repeatedly.

The send data consists of one byte and has the
following format:

bit7 bitfd

HERENEER

L—  » Specifies the auto repeat interval in
1/256 second increments. The maximum

period is approximately @.5 second
(1/256% 27).

lways set to 1.

6) Read keyboard repeat start time
Code: 24H
Send data: None.
Receive data: 1 byte
Funrtion: Returns the currently set keyboard repeat
start time. The send data specifies the keyboard
repeat start time in 1/64 second increments. Bit

7 is always set to @.
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(7) Read keyboard repeat period
Codes; 34H
Send data: None.

Rereive data: 1 byte

Function: Returns the currently set keyboard repeat

interval., As with command (5), send data

sperifies the repeat interval in 1/256 seccnd

increments. Bit 7 is always set to 0.

(8) Disable keyboard auto repeat
Code: @5H
Send data: None,
Recreive data: None.
Function: Disables the keybeoard

funrtion.

(2) Enable keyboard auto repeat

Cade: 15H
Send data: None.

Rereive data: None.

auto repeat

Function: Enables the keyboard auto repeat

function.

(12) Disable key-in interrupts
Code: @6H
Send data: None

Rereive data: None
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(11)

(12)

(13)

Function: Disables key-in interrupts to the Z80"

CPU. When a key is pressed after this rommand is

executed, only the key rode is plared in the 7508

buffer and no interrupt request is sent to the ZBU

CPU. When a command (ll1) is subseguently

executed, a key—-in interrupt is generated at this

moment to the Z-82 unless the buffer is empty.

Enable key-in interrupts
Code: 16H
Send data: None,

Rereive data: None.

Function: Enables key-in interrupts to the ZB0O CPU.

Disable one-second interrupts
Code: ADH

Send data: None.

Rereive data: None.

Function: Disables cone-serond

Enable one-serond interrupts
Code: 1DH
Send data: None.

Rereive data: MNone.

interrupts.

Function: Enables one-serond interrupts.
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{14) Set time

Code: 17H
Send data: 8 bytes
Rereive data: None.

Function: Specifies the year, month,

day, hour,

minute, second, and day of the week for the

calendar/clork controlled by the 7508 CFU.

send data has the following format:

®@ @ ® © ® ©

® @

All items are defined in BCD notation.

bit bit
7 4 3 ]
Tens digit
1 g7 P of year
Dnits digit
1 g 99 of year
Tens digit | Units digit
1 of month of month
1 | Tens digit | Units digit
of day of day
i1 |Tens digit | Units digit
of hour | of hour |
‘1 Tens digit | Units digit |
of minute of minute {
1 | Tens digit | Units digit
of second of second
Day of the
L2 R 7 | eek

The

The

calendar/clock is updated when the last parameter

byte

all 1s is not updated

iz received.

Any
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(15)

update). The day of the week ig automatically

updated within the range @ through 6.

Sinre the 7588 CPU makes no cherk on the set
data, the contents of the calendar/clork will not

be guaranteed if logically invalid data is given.

Bit 7 of send data bytes is always set to 1. The

time is represented in 24-hour system.

Read time

Code: O7H

Send data: None.
Receive data: 8 bytes

Function: Reads the contents of the 7588

ralendar/clock. The format of the send data is

shown below. All items are specified in BCD.

bit bit
7 4 3 )

Tens digit
a8 98 of year

i | units aigit
g g 9@ of year

Tens digit Units digit

@ ©@ ® © O @

of month of month

Tens digit Units digit

of day of day

Tens digit Units digit

of hour of hour

Tens digit Units digit

of minute of minute
@ Tens digit Units digit

of second | of secon

= | Day of the__ﬁ

B #B | ot

L
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(16) Set alarm
Code: 19H
Send data: 6 bytes
Receive data: None.

Function: Sets the month

second, and day of the week for the alarm.

format of send data is

¢y day, hour, minute,

as follows:

bit bit
7 4 3 4]
@ 1 Tens digit of | Units digit of
month month
Cj 1 Tens digit of | Units digit of
day day
(} 1 Tens digit of | Units digit of
hour hour
C} 1[ Tens digit of | Units digit of
minute minute
' Units digit of
CJ l! g p second
| bay of the
@©| 1 | P 2 7 1 week
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(17}

All items are specified in BCD. Items whose bits
are all ls are "don't care." (Setting the minute
field to all 1ls rauses alarm interrupts to be
generated every minute.) The serond must be set

in ten serond increments,

The time is represented in 24-hour system. Bit 7
of send data bytes is always set te 1. Sincre the
7508 makes no check on the set data, the centents
of the alarm will not be guaranteed if logirally

invalid data is sent to the 7588 CPU.

Command (19) must be executed after this command

to enable the alarm function.

Read alarm

Codes: @69H

Send data: None.
Receive data: 6 bytes

Functicon: Reads the currently set alarm time

(month, day, hour, minute, second, and day of the

week) .
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The send data must be specified in the following

format:
bit bit
7 4 3 @
@ Tens digit of Units digit of
month month
() Tens digit of | Units digit of
day day
@ Tens .:fligit of Units digit of
hour hour
Tens digit of Units digit of
minute minute
Units digit of
®@| sego o | o .
Day of the
® ¢p9 09 | 2,

All items are specified in BCD notation.

{18) Disable alarm
Code: 29H

Send data: None,

Rereive data: None.

Function: Disables alarm interrupts to the Z80 CPU.
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’
(19) Enable alarm

Code: 39H
Send data: None.
Receive data: None.

Function: Enables alarm interrupts to the Z80 CPU.
It must be exeruted at least once after the alarm
is set by command (l6). (This command may be

execruted before setting the alarm time.)

(28) Read battery voltage
Code: @CH
Send data: None.
Receive data: 1 byte
Function: Reads the main battery woltage in
digital form. The relationship between the

voltage and rereive data is shown in the figure

en the next page.

(21) Read temperature
Code: 1CH
Send data: None.
Receive data: 1 byte
Function: Reads the current temperature in digital
form. The relationship between the temperature and

receive data is shown in the figure on the next

page.
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Battery wvoltage and recelive data (75088)

- The receive data is linearly proportional to the
battery wvoltage.

- The combined errors including the scatters of

resistance and standard voltage are shown below.

Combined
/ error
5.5V f’7f+
5.0V
1
I
i
_ I Power fail interrupt
|
/ I
. 1
| e | §
4.5y ;?; : Y
— | L2
= e
H/K | 1=
: k8
7 £ | &
| !
| &
: |
I
4,0v #=4 ‘I -~
| |
I |
I I
I I
I i
Volt—|  pop COH DOH EOH FOH FFH Received
age [9H EGH data
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r
The graph below shows the correspondence between

the temperature and the received data with combined

EIT0IS.

Received
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(22)

Read analog jack 1
Code: 2CH
Send data: None.

Receive data: 1l byte

Function: Converts analog data from the analog
data input jack to digital data.

The received data has the following

format:
bBit bit
7 ")
A . .4
L e o N i

Undefined

The highest order 6 bits represent analog data
voltages @ to +2 V. Each bit represent an
increment of 2V £ 25 = 32 mV (resolution).
These bits are set to all ls when a voltage
higher than +2V is input. They are set to @
when a negative voltage is input.

(23)

Read analog jack 2

Code: 3CH

Send data: None.

Receive data: 1 byte

Function: Converts analog data from the bar code
reader jack to digital data. The format
of the received data is the same as that

for the Read Analog jack 1 command (22) .
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(24)

(25)

(26)

’
75088 power-on reset

Code: @FH

Send data: None.

Receive data: None.

Function: Resets (initializes) the 7508 sub-CPU.
Note: This command is not used by appliration

programs.

Read DIP-SW

Code: OAH

Send data: None.

Rereive data: See Chapter 15.

Function: Reads the settings of the DIP switches on
the main unit rear panel. See Chapter 15 for the

functions of the individual DIP switrhes.

Set power failure detect voltage

Code: @BH

Send data: 1 byte

Receive data: None.

Function: Defines the voltage at which power

fail interrupts are to be generated to the Z-8¢@

CPU. A power fail interrupt is generated when
battery voltage falls below this voltage. The
relationship between the send data and the

set voltage is the same as that shown in the

figure on page 11-24,
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(27) Set full charge wveoltage

Code: 1BH

Send data: 1

Receive data: None

Function: Defines the wveoltage at which full
charging for the back-up battery is to be started.
The relationship between the send data and the
set voltage is the same as that shown on

page 11-24.

There are tow ways to rharge batteries: full
charging (a battery is fully charged in eight
hours) and trickle charging (a battery is fully
charged in 30 hours). When the AC adapter is
connected, full charging is performed for the
first eight hours and then switched to trickle
rharging. PBattery voltage drops gradually if the
MAPLE is kept in operation during a tickle
charge, This command is used to set the voltage

at whirh full charging is to be started.
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(28) Read POWER or TRIGGER switech
Code: @8H
Send data: None.
Receive data: 1 byte
Functien: Reads the state of the POWER switch
(slide switch) on the main unit right-side panel
or the state of the analog data input connector

trigger.

The receive data has the following format:

bit bit
(. i ]
glﬂlg!ﬂi’gl’gl |
L= Tndicates the POWER 1: oM
switch state. G: OFF
l——— Indicates the trigger l: ON
switech state. g: OFF
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Chapter 12 Using 8251A Programmable Serial
Controller

The MAPLE uses a CMOS type R5-232C controller
eguivalent to the Intel 8251A Programmable Serial
Controller. Refer to an 8251A manual for details on the
functions and specifications for the 8251a. This
chapter explains how to interface the ZB0 CPU with the
8251A and how to control the transmitter/receiver
clocks that determine the bit rate of the RS-232C

interface.

12.1 Interfare between the ZBO and the 8251A

The Z80 CPU can exchange commands and data with the

8251A through the I/0 port addresses (OCH and 0D.

Port Read Mode Write Mode
OCH B251A receive data 8251A send data
ODH 8251A status Command to 8251a

The Z80 CPU uses no special sequence when accessing I/0
port addresses (OCH and 0D. Refer to an 8251A manual for

the meanings of the 8251A status and commands.
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!.2 Controlling the 8251A Transmitter/Receiver Clocks

12 B251A needs a clock with a frequency 1lx, x16, or

34 times higher than the bit rate when it is to be

sed in asynchronous mode. The MAPLE controls the

.ock generator for that clock by outputting a command
ita into bits 4-7 of port U0H. The bit rate factor
{1, X16, or X64) can be specified by outputting a mode

| .

L - e | x B i . [ T B = B ¥
Muina il LIV LHE 0£01M.

> output data into port 0, use the following seguence:

LD A, (CTLR1l)

AND OFH

oR [ ;Bits 7-4: Select one of the
clocks listed in the table on the
next page.
Bits 3-0: Set to all zeros.

LD (CTLR1), A

ouT (0), A
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CTLR1: Overseas version = OFOBOH
Japanese-language version = UED90H
CTLR1l is the data output to port 0.
Port P Clock R5~232C Baud Rate
X 16 xe4
bBit | bit | bit | bit | Transmit | Receive | Transmit | Receive | Transmit | Receive
7 & 5 4 {T=Z) (R} {Tx) (Rx) {(Tx) (R
1,74545
2 " g @ pite [— 110 | L——
a @ 2 1 2. 4K | a— 150 —— |
r—--- SN - A S—— -
| B2 | P2 ] g 4.8K | +— 300 -— [
i m————
g | p 1 1 o.6K | *— &00 ""———-| 130 o
| 1 2 g | 19,2K | -—nu 1200 ---——| 300 | ——
;
g |1 @ | 1 | 3B.4K|e— 2400 |+—— | 600 |e——
a 1 1 ] T6.8K | +—— | 4800 "l—' 1200 -—
[ I | 1 153.6K |+—— | 9600 |e— 2400 | +——
O | T
1 A @ a8 19. 2K 1.2K 1200 75 | T
1 ? P 1 1.2K | 19 32K 75 1200
1 g Fil 5] 307.2K | -——— 19200 - l 4800 g
1 1 e a 3.IK | >— 200 e
Note: Some MAPLE overseas versions do not support a bit

rate of 2@

- wew

{32 KHz clock).
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Chapter 13 6301 Slave CPU Operations

13.1 Functions

The G381 slave CPU controls the following six types of
devices:

- RAM

- LCD display

- Microcassette drive

= Serial communication interfare

- ROM capsule

- Speaker

The slave CPU runs on its own control programs so that
the ZBU CPU need only issue commands to the slave
system to control the above devices. The %Z8U commands

to the slave CPU are detailed in Section 13.5.

BAM .LCD Micragassetbe
display drive
[ 1 Iy 'r
—t
Y v ¥
780 |e—| SLAVE I I I

Serial ROM
communication| | capsule Speaker
interface
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(1) RAM

The slave CPU has 6K bytes of RAM which is located at
slave system memory locations 8000H and higher. This
RAM contains the VRAM and external character areas; it
is mainly used for screen-oriented operations. The RAM
is also loaded with the control programs for the slave
CPU. The memory configuration of this RAM is shown on

page 13-3.

(2) LCD display

1) Theory of operation

The data to be displayed on the LCD is fetched by the
LCD controller from RAM for display; the Z80 CPU need

only place the display data into the specifiied RAM area.

There are two screen modes: the character and graphics
modes. In the character mode, the LCD controller
receives l-byte character codes from the character
screen area and searches the character generator in the
controller for the corresponding (6 x 7 dots) font for
display on the LCD, For user defined characters, it
searches the user defined characters area at the

beginning of the RAM for display.
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Slave System Memory Map

Character scresn mods Graphics screen mode
BpgpH (e e Y a4
Uger defined User defined B
chqracters ares characters area
810 (256 bytes) _____ |t256 bytes) 819
Character screen
(648 bytes)
Character screen 83804
(512 bytaes) 1
/
Fl
/ Graphics screen
; (3849 bytes)
i
'3
bl
¥ 92884
e “| System buffer
¢ : (270 bytes) 938m
: - . ICharacter flash
! £ . block difinition
“', 4 ' B aAreda ‘2 bi‘ tﬂs} ; g]QEH
S5@FH # f Graphics flash
System buffer i block definition
96PEH (277 bytes) d area (433 bytes)
(humﬂufﬂﬂm v - i el
ok setiitlen | - - o [Granee te
Q5B TH M mf;'__.e ¢ acters area
ke i (558 bytes)
9765H {222 bytes) £t amiss o g 9765H
System area (155 System area (155
bytes) e bytes)

Japanese-language kanji ‘:naracters are displayed in the

graphicrs screen mode.
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In the graphics mode, earh single dot on the LCD is
associated with a single bit in the graphicrs screen area

in the RAM.

2) Screen cronfiguration

The LCD screen configuration is shown below.

Character screen mode Graphics screen mode
21g@H B1A@H
System screen System screen
B3BPH 838pPH
Real =creen
Aadgl
Virtual .
ual screen Camliies
sSCreen
927FH
94FFH

The system screen is used by the 0S and not available
to application programs. In the system screen, data
is always displayed using character codes, independent
of the screen mode. It has the same size as the LCD

(B0 x 8 = 640 bytes).
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The real screen is as large as the 80 x 8 dot LCD and
holds a portion of the virtual screen. Its image is

displayed on the LCD by the LCD ceontroller.

Since each dot on the LCD corresponds toc a single data
bit in the graphics screen and the LCD measures 480 dots
by 64 dots, the LCD requires 480 dots x 64 dots + 8
bits/byte = 3840 bytes of RAM. The graphics screen
holds characters in bit image so that they may be
displayed simultaneously with graphics data. See

Chapter 6, "CONOUT" for further information.

3) Screen-related RAM areas

a) User defined characters area

The user can define characters in this area. It holds
up to 32 user defined characters from O0EOH through
OFFH. User defined characters are defined using the
ESC - 0EOH seguence via CONOUT.

b) Character screen area

The character screen area is used to store codes of
characters to be displayed. In the screen configuration
diagram in 2) above, all screen areas in the character
screen mode and the system screen area in the graphics

screen mode are us=2d as the character screen area.
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c) Graphics screen area

The graphics screen area 1s used to store data to be
displayed in dot image. Its size 1is zero in the
character screen mode.

The system buffer is used by the system when exchanging
data with the MCT, serial communication interface, and
Z80 CPU.

e) Chararter flash block definition area

The character flash blork definition area contains
character data to be flashed on the chararter screen.
Three bytes are required to flash a single character (2-
byte address and the character to be flashed) so a
maximum of 480 characters can be flashed at a time in the
character mode., Flashing is not available in the
graphirs screen mode (since the graphics screen holds
character data in bit image form, it can use the
graphirs flash definition area that is described below).
A character flash definition area can be defined by
issuing the command code 31H to the slave CPU.

f) Graphics Elash block definition area

The graphics flash blork definition area contains
graphics data to be flashed on the graphics screen.

Three bytes are regquired to flash 8 consecutive dots
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(2-byte address and l-byte graphics data to be flashed)
so a maximum of 144 dots can be flashed at a time in
the graphics mode., This feature is available only in
the graphics screen mode. Since the graphics screen
holds graphics data in bit image form, it can use the
graphics flash definition area that is described
below. A graphics flash block definition area can be
defined by issuing the command code 21H to the slave
CPU.

g) Graphics user defined character definition area
The graphics user defined character definition area
contains user defined character data for display on
the graphics screen. This area can be used only in
the graphics mode. A graphics user defined character
definition area can be defined by issuing the command
code 20H to the slave CPU.

h) User area

The user area (the remainder of the graphics user
defined character definition area in the graphics
screen mode) is not used by the slave CPU programs.
The user may load programs into this area for
execution.

i) System area

The system area is used by the slave CPU programs.
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{(3) Micrrorassette drive

The application program can perform various operations
on the mirrocassette using rommands described in Section
13.5. Since, however, files on the microrassette drive
is controlled all by MTOS, an error would occur if an
appliration program issued a microcassette command
directly to the slave CPU while it was performing an I/0
operation to the mirrocrassette drove. No application
program is therefore allowed to control the

microcassette drive using the slave subsystem.

The application program may, however, exert direct
control over the mirroccassette drive when playing back
audic data tape (playback is not controlled by MTODS
because no file coperation is involved). The fecllowing
preraution must be observed when driving a mirrorassette
drive directly from an application program:

Precaution: Be sure to execute motor stop (4Al) and head
off (42H) commands in this seguence before
issuing an MCT-related rommand to the slave CPU.

To playback a microcassette tape, execute the following

commands sequentially:

- Head On {rommand code 41H)

- Play [rommand code 43H)
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{4) Serial communication interface
The MAPLE CP/M supports communication via a serial
interfare. Its slave CPU supports EPSP for controlling

communication with external floppy disk drives,

(5) ROM rapsule
The MAPLE ran read data from the ROM rapsules attarhed
to the rear panel of the main unit. See Chapter 15 for

the ROM memory map for the ROM rapsules.

(6) Speaker

The MAPLE provides several functions to drive the

speaker .
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13.2 Data Backup

Since the MAPLE supports continue mode operations, the
slave CPU must preserve the system status before power
is turned off and restores it immediately after power is
turned on again. To achieve this, the slave CPU

provides the following functions:

- Battery backup of 6K RAM. The RAM data is always
maintained whether MAPLE power is turned on or off.

= Saving and restoring the contents of CPU registers.,
These functions are used only by the 0S POWER
ON/OFF subroutines and not acrcessible to
application preograms (so they are net covered in

this manual).
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13.3 Z80-to-slave-CPU Communication Procedure

The 280 and slave CPU communicate using the procedure

described below.

Z8p SLAVE

@ Send command

@ send
parameters

®

Processing

Receive

_ return code

@ Receive retumm
parameters

The command (1) and return crode (4) are 1 byte long and
must always be issued. The presence and length of
parameters (2 and 4) may differ depending on the
command., The minimum parameter length is @, that is, no
parameter. If the rereived return code contains a
nonzero value (abnormal termination), the calling

program will rereive no return parameter.

Every sequence of steps 1 through 5 or 4 above must
always be ronrluded; that is, no subseguent rommand must
be issued before step 5 (or 4) is rompleted (the system

will hang up if attempted).
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The application program communicate with the slave CPU
through the BIOS SLAVE function (WBOOT + 72H) (see

Chapter 4, "BIOS Call" for details).

A command packet for turning on the speaker is shown

below.

SPOM -

LD A,0PFH

LD (SLVFLG) ,A

LD DE,072H

LD HL, (1)

ADD HL,DE

LD DE,PACK] -=+————Communication packet address

Jp (HL) = BIOS call (Call SLAVE.)
Communication
packet
PACKELl: DW SENDSV = Send packet address

bW SENDLN = Send packet length

DW RCVSV = Receive packet address

DwW RCVLNG = Receive packet length

Send packet (command + send

SENDSV: DE P2, B ¥ v aatara)
SENDLN: EQU " Send command + parameters
RCVSV: DS 1= Receive packet
RCVLNG: EQU 1= Receive packet length

(return code only)

Note: Two-byte address parameters must be sent to the
slave CPU in higher-order-byte-first-sequenrce.
This is because the slave CPU (63@1) handle the 2-

byte data the higher-order-byte-first as opposed to
the ZBO0 CPO.
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13.4 Slave CPU Commands

The rest of this rhapter describes the slave CPU rommands

arranged by device.

How to interpret the rommand table

- The send parket length is the length of the crommand
{one byte) plus its send parameters (5P1, 5P2, ... SPn
ko 1))

- The receive packet length is the length of the return
code (one byte) plus receive parameters (RP1l, RP2, ...
RPn in 2)).

- The return rode in 3) identifies the type of the
status code returned by the slave CPU. The return
code table is given at the end of this chapter.

- Commands are represented in hexadecimal notation. All
parameters are treated as binary data.

- "Physical screen" réefers to the "real screen” used in

previous sections.
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{1) RAM
This subsection explains the monitor program which

controls program execution and RAM access.

Table 3-1 RAM commands

Code Function
uo Read data
01 Write data
02 Execute routine
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(1-1) Read Data (882)

1) Send parameter
SPl: Address (high)
S5P2: Address (low)

2) Receive parameter
RPl: Read data

3) Return code
RCDAA

4) Function
Reads the data at the loration designated by SP1
and SP2.

5) Note
An attempt to read data at a location lower than

BPH will destroy the system.
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(1-2) Write Data (01)

1) Send parameter
SPl: Address (high)
SP2: Address (low)
SP3: Write data
SP4: Operation {1: AND, 2: OR, 3: XOR

Others: Store only

2) Rereive parameter
None.

3) Return code
RCDOQ

4) Function
Performs the specified operation on the data
and places the results at the address

designated by SPl and SP2.
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(1-3) Execute Routine (02)

1) Send parameter
SPl: Address (high)
5P2: Address (low)

2) Rereive parameter
None .

3) Return code
?

4) Function
Transfers control to the address designated by
SPl and S5P2. The following registers are lcaded

with as follows:

IX (97F4, 97F5)
A (97F3)
B (97F2)
C (97F1)
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(Z2) Screen

This subsection describes the screen-related commands

used to control the graphirs and character screens.

Code
10
11
12
13
14
15
16
17
18
19
ia
1B
20
21

22

Table 3-2 Screen Commands

Function

Defines screen mode.

Turns on/off LCD.

Selects screen.

Reads screen pointer.

Sets screen pointer.

Defines number of lines.

Defines cursor mode.

Reads cursor position.

Defines cursor position.
Starts/Stops control block flashing.
Clears screen.

Reads character font.

Defines user graphics character,
Defines graphics screen block flashing
data.

Draws character font on graphics screen.
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23

24
25
26
27
28
29
30

G 5 S

32
33
34
35
36

Draws user defined graphics character on
graphics screen,

Reads graphics screen data.

Displays data on graphics screen.

Moves graphics screen block.

Sets point.

Reads point.

Draws line.

Defines user character.

Defines character screen block flashing
data.

Reads window pointer,

Sets window pointer.,

Reads character screen data.

Displays data on character screen.

Moves character screen block.
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{2-1) Define screen mode (10)
l) Send parameter
SPl SP2: Character screen starting address
SP3 SP4: Graphics screen starting address
SP5 SP6: Character flash block starting address
SP7 SP8: Graphics flash block starting address
SPY9 SPl0: Graphics user defined character buffer
starting address
SPll: Number of lines on character screen
SP12: User defined character starting code
SP13 SPl4: Communication buffer address
5P15: LCD status

SPleo: Screen status

Z2) Receive parameter
None.

3) Return code
RCDOV

4) Function
Detines the configuration of the VRAM. The user
cannot use this command since the VRAM
configuration is defined by the 0S as described
on page 13-3. The 0S5 display routine (CONOUT)

will not function normally if the VRAM

configuration is defined by the user.
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(2-2) Turn On/0ff LCD (11)

1) Send parameter
SPl: ON/OFF switch (@@: OFF, Others: OH)

2) Rereive parameter
None .

3) Return code
RCDOO

4) Function
Turns on or off the LCD display. This command
only sperifies whether data is to be displayed
on the LCD and do not affect the contents of

VRAM at all.
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(2=3) Select Screen (12)

1) Send parameter

2)

3)

4)

SPl: Screen select code (B@: Graphiecs sereen,
Others: Character screen)

Receive parameter

None.

Return code

RCD@@

Function

Selects the screen to be displayed on the

physical screen. The screen is set to the

window pointer position when the character

screen is selected and set to the top when

the graphics screen is selerted.
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(2-4) Read Screen Pointer (13)

1)

2)

3)

4)

)

Send parameter

Mone ,

Recelive parameter

RPl: Address (high)

RP2: Address (low)

Return code

RCDOA

Function

Reads the starting address of the VRAM area
whose contents are currently displayed on the
physical screen.

Note

The LCD controller accresses VRAM only between
addresses 8080H and 97FFH. Therefore, the
highest order three bits of the pointer is

insignificant and always set to 148.
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([2=-5) Set Screen Pointer (14)

1)

2)

3)

4)

Send parameter

SPl: Address (high)

EPZ: Address (low)

Receive parameter

None .

Return code

RCDO@

Function

Sets the physical screen starting address
designated by SPl and SPZ2.

The valid addresses are B8000H to 97FFH.

The LCD controller displays 640 bytes of data
starting at the address pointed to by the
pointer in the character screen mode. It
displays 3840 bytes of data in the graphics

mode .
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(2-6)

Define Number of Lines (15)

1)

2)

3)

4)

Send parameter
SPl: @8P: 8 lines

Others: 7 lines
Receive parameter
None.
Return code
RCDOG
Function
Defines the number of lines to be displayed in
the character screen mode. If this command is
issued when the graphics screen mode is
selected, the value defined by the command
becomes valid when the screen mode is switched
to characrter screen.
B oxr 7 lines refer to the number of lines to be
displayed on the LCD. The 05 always uses 8-
line-per-screen mode. Characters are displayed
with a wider spacing in 7-line mode than in 8-

line mode.
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{2=7) Define Cursor Mode (16)
l) Send parameter
SPl: Bit 7 - Bit 3: ¢
Bit 2: Cursor font (®: Under line, 1:
Bit 1: Cursor blink (@: OFF, l1: ON)
Bit @: Cursor ON/OFF (@: OFF, 1: ON)
2) Receive parameter
None.
3) Return code
RCDD®
4) Function
Defines the cursor mode to be used in the
characrter screen mode according to the

settings of bits @ to 2 of SP1.

This command is valid only in the character
screen mode. In the graphics mode, the cursor

is always displayed in the underlined blink mode.
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(2-8) Read Curscor Position (17)

1)

2)

3)

1)

Send parameter
None.
Receive parameter
RP1l: Cursecr X (8 = 79)
RP2: Cursor Y [{7-line mode (8§ - 6)
8-line mode (@ - 7)
Return code
RCDEB
Function
Reads the cursor position on the physical scrreen
(in the character screen mode).
The upper left corner of the screen is taken as

coordinates (8,08).
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({2-9) Set Cursor Position (18)

1)

2)

3)

4)

Send parameter

SPl: Cursor X (B8 = 73)

SP2: Cursor Y {7=line mode (@ - 6)
B=1line mode (@ - 7)

Receive parameter

None.

Return code

RCD32

Function

Sets the cursor position on the physical screen

(in the character screen mode).

The cursor position must be within the maximuam

line and column numbers of the physical screen.
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(2-18)

11

2)

3)

4)

Start/Stop Contrel Bleock Flashing (19)
Send parameter
SPl: Q@: Stop
Others: Start

(Bl sase FEF)

The unit is 100 msec,
Rereive parameter
None.
Return code
RCDOB
Function
Turns on and off block flashing on the Furrent
screen,
If no flash block is specified, this command
does nothing even if block flashing is turned
on.
The block to be flashed changes as the srreen
mode is changed.
Block flashing is sperified by issuing a command
21H (in the graphics screen mode) or 31H (in the

rharacter screen mode).
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(2=11) Clear Screen (1lA)

1)

2)

3)

4)

Send parameter
SPl: Screen to be cleared

@#@: Graphics screen

Others: Character screen
SP2: Clear code
SP3: Starting line
SP4: Number of lines to be rleared.
Rereive parameter
None.
Return code
RCDR?
Function
Fills the specified number of lines (specified
by SP4) starting at the line designated by SP3
on the screen area specified by PS1 with the code
specified by SP2.
This command is invalid when the specified
screen does not exist.
SP4 must not be set to 0. (Specifying 0 as S5P4
value will destroy the system,)
The screen specified in SPl refers to the screen
shown in the memory map on page 13-3. The
relationship between the line number and the

screen type is shown below.
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Character screen mode Graphics screen mode

Line Line
nUMberja 8§ eolumns number,
5 Character J § Systen scrées
3 System screen - e
? Heal screen (@
15
16
Virtual screen Graphics screen
Graphics 2
screen
63 L7
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(2-12) Read Character Font (1B)

1) Send parameter
SPl: Character code

2) Rereive parameter
RPl: Font data 1
RP2: Font data 2
RP3: Font data 3
RP4: Font data 4
RP5: Font data 5
RP6: Font data 6
RP7: Font data 7
RPB: Font data 8

3) Return code
RCDBO

4) Function
Reads the font of the specified character from
the LCD controller or user defined character
area.

5) Font image

Font data 1

— e —

Font data B
MEB B

Note: The correspondence between the character

rodes and fonts is shown in Chapter 20.

13-32



(2-13) Define User Defined Graphic Character (20)
l) Send parameter
SP1l: Definition mode
00: Clear user defined character area
Others: User defined character code
SP2: Hight (size along x-axis)
SP3: Width (size along y-axis)

SP4d: Data 1

SPn: Data n-3

2) Receive parameter
None.

3) Return codes
RCDOO
RCDO4

4) Function
Defines a graphics user defined character or
clears the user defined character area. The
definition code must not be 00.
Even if a user defined character is defined
with a code which has already been assigned to
another character, the character to be

displayed on the graphics screen is the one
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originally defined with that code (though the
later definition is accepted.)
The sizes along x- and y-axes must be within
the range x*y<=255. Specifying a size larger
than that will cause an error. The definition
will alsc be invalidated if too small x and y
values are specified.
The user defined character block must be
specified in byte units.
Data is placed in the area in row-Eirst order.
Example:

x:3, y:4, Byte count: 12

Data 1 Data 2 Data 3

Data 4 Data 5 Data &

Data 7 Data 8 Data 9

Data 10 Data 11 Data 12
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(2-14) Define Graphics Screen Block Flashing Data (21)
1) Send parameter
SPl: Number of blocks
SpP2: x-coordinate of the first bleck
SP3: y-croordinate of the first block

SP4: First block blink data

S5Pn-2: x-roordinate of the kth block
SPn=1: y=coordinate of the kth block
SPn: kth block blink data
2) Receive parameter
None.
3) Return codes
RCDOO
RCD34
4) Function
Defines the coordinates of the blorks to flash
and the blink data on the graphics screen. The
block flashing data must not exceed the
specified block. The maximum number of blocks

that can be specified is 144,
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(2-15) Draw Character Font on Graphics Screen (22)
1) Send parameter

SPl: m=coordinate (high)

SP2: X=coordinate (low) (@ = 479)
SP3: y-coordinate (@ - 63)
SP4: Character code (0. — FF)

2) Receive parameter
Hone .

3) Return code
RCDO@

4) Function
Reads the font corresponding to a character code
specified in SP4 from the rharacter generator
and draws the font on the screen using the
coordinates designated by SP1, SP2, and 5P3 as
the origin.
Graphics coordinates must be specified in bits.
The portion of the font extending beyond the
right edge of the screen is entered into the

screen from the left edge.
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(£~16) Draw User Defined Character on Graphiecs Screen (23)
1) Send parameter
SPl: x-coordinate (0 - 59)
SP2: y-coordinate (0 - 63)
SP3: Graphics user defined character
2) Receive parameter
None.
3) Return codes
RCDOU
RCDO5
4) Function
Draws the block of the user defined character
code specified 1n SP3 starting at the graphics
screen coordinates specified in SPl and SP2.
Graphics user defined character can be defined

by issuing a command 20H.
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(2-17) Read Graphics Screen Data (24)
1) Send parameter
5Pl: x-coordinate (8 = 59)
SP2: y-coordinate (f - 63)
SP3: Byte count (@: 256, 1: 1, ... FF: 255)
2) Receive parameter

SPl: Data 1

-

SPn: Data n

3) Return codes
RCDOO
RCDO4

4) Function
Reads the number of bytes specified in SP3
in row-first order starting at the roordinates
on the graphics screen designated by SP1l and
SP2, Garbage data is returned for the portion
of data which is specified in SP3 and which is
out of the screen.
The number of receive parameters (n) is the same
as that of data count specified in the third

send parameter.
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8 dots % 6@ bytes (43¢ dots)

i -
B dots
l .Iiiii*‘ .......
dot
&4 dots
in total{ Graphics screen
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(2-18) Display Data on Graphirs Screen (25)
1) Send parameter
SPl: x-coordinate (@ - 59)
SP2: y-coordinate (8 - 63)
SP3: Hight (size along x-axis)
SP4: Width (size along y-axis) } X*y<=255
SP5: QOperation PP: Store @l: AND
B2: OR @3: EOR

SPo: Data 1

SPn: Data n-5
2) Receive parameter
None.
3) Return rodes
RCDOB
RCDO4
4) Function
Stores the block of data specified in SP3 and
SP4 at the specified coordinates on the graphics
screen, Data is sent in row-first order.
Data 1 Data 2
Data 3 Data 4

Data § Data © Size: x

i
B
-
L
i
Lt
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This command performs the specified operation on
the write data and writes the result as the new
data.

When store operation is sperified, the command
writes data as is, without masking with a mask
pattern., Drawing is stopped when the write data
overflows the screen.

Both height (x) and width (y) of the block must
be 1 or larger. The produrt of x and y must be

255 or less.
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(2-19) Move Graphics Screen Block (26)

1) Send parameter
SP1: Sourre x-coordinate (8 - 59)
SP2: Source y-coordinate (@ - 63)
SP3: Size along X-axis
SP4: Size along Y-axis
SP5: Destination x-coordinate (8@ - 59)
SP6: Destination y-roordinate (@ - 63)

2) Receive parameter
None.

3) Return codes
RCD@@
RCDO4

4) Function
Moves the block designated by SPl, SP2, SP3, and
SP4 on the graphirs screen starting at the

coordinates specified by SP5 and S5P6.
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(2-28) Define Point (27)
1) Send parameter
S5Pl: x-coordinate (high)
SpP2: x-coordinate (low) }tﬁ - 479)
SP3: y=-roordinate (@ =63}
SP4: Operation
@1l: OFF #2: ON @3: Complement
2) Receive parameter
None.
3) Return codes
RCD@0
RCD@4
4) Function
Performs the specified operation on the dot at

the specified graphic scrreen coordinates.
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(2=-21) Read Point (28)
1) Send parameter
SPl: x-coordinate (high)
SP2: x-coordinate (low) G =93
SP3: y-coordinate (8 - 63)
2) Receive parameter
RPl: 2@: off Others: ON
3) Return rcodes
RCDA®
RCDO4
4) Function

Reads the state of the dot at the specified

graphics screen coordinates.
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(2=22) Draw Line (29)

1)

2)

3)

4)

Send parameter

S5Pl: Starting x-coordinate (high)

} (0 — 479)
SP2: Starting x-coordinate (low)
SP3: Starting y-cocrdinate (high)

(0 - 63)
SP4: Starting y-coordinate (low)
SP5: Ending x-coordinate (high)

(0 - 479)
SP6: Ending x-coordinate (low)
SP7: Ending y-coordinate (high)

(0 - 63)
SP8: Ending y-coordinate (low)
SP9: Operation wector (high) } 0: No operation
SPlU: Operation vector (low) 1: Operation

SPl: Point mode O0l: OFF U2: ON 03: Complement
Receive parameter

None.,

Return code

RCDOO

Function

Draws a line on the graphics screen between the
starting and ending coordinates. The points are
displayed in the point mode cnly when the MSBE of
the operation vector is set to 1, The operation
vector is rotated to the left at setting every

single dots.
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The top left corner of the screen is set to
(0, 0). The horizontal and vertical axes are
defined as x-axis and y-axis, respectively.
Data at the points outside the screen is not

displayed.
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(2-23) User Defined Character (30)

1)

2)

3)

4)

Send parameter
SPl: Character code (E0OH-FFH)

SP2: Data 1

SP9: Data 8

Receive parameter

None.

Return codes

RCDOO

RCDOB

Function

Defines an user defined character in the user
defined character area. Invalid codes not in
the range 0EOH to OFFH are ignored.

"a" for example, is defined with the following

data:

Data
Data
Data
Data
Data
Data

Data
Data

m ~J 0v W b W b=
‘EE"EEEEE‘E&QE
wEwm S | s == o
=1 0 T ) e e e
wmm (RS ]
wmEwmEEmT S w
=B ~H Tl =0 b1 0 B

e T I I I
‘E:l-'b-'l—'a—'l—"m‘mmg
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(2-24) Define Character Screen Block Flashing Data (31)
1) Send parameter
SPl: Number of blocks
SP2: x-coordinate of the first block (0 - 79)
SP3: y-coordinate of the first block (0 - 63)

SP4: First block blinking data

SPn-2: x-coordinate of the kth block
SPn-1: y-coordinate of the kth block
SPn: kth block blinking data

2) Rereive parameter
None.,

3) Return crodes
RCDOO
RCDO4

4) Functicn
Sperifies the croordinates of the block to flash
and the blink data on the character screen.
Sperifying coordinates outside the srreen will
make all definitions in this command invalid,
Up to 40 blorks can be defined., All blocks will

be rleared when the screen mode is altered.
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(2-25) Read window pointer (32)
l) Send parameter
None.
2) Rereive parameter
RPl: x-coordinate (@ - 79)
RP2: y~coordinate (@ - 63)

3) Return code

RCDAD
4) Funrction
Reads the chararter screen coordinates at which

display is to begin.

Window
position Window Physical
SCreen
Character
soreen
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{2-26) Set Window Pointer (33)

1)

2)

3)

4)

Send parameter

SPl: x-coordinate (8 - 79)

SP2: y-coordinate (@ - 63)

Rereive parameter

None.

Return code

RCDO@

Function

Defines the window position on the character
screen. This command is valid if issued

in the graphics screen mode (it will be executed

when the srreen is switrhed to character mode) .
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(2-27) Read Character Screen Data (34)
1) Send parameter
5Pl: x-coordinate (0 - 79)
SP2: y-coordinate (@8 - 63)
SP3: Byte count (0:256, 1l:1, ... FF:255)
2) Receive parameter

RPl: Data 1

RPn: Data n

3} Return code
RCDO@

4) Function
Reads the specified number of data bytes from
the character screen in row-first order. If
the parameters are specified to read data
beyond the character screen area, data other

than display data is read.

The number of receive parameters (n) is the same
as the number specified in the third send

parameter.
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{2-28) Display Data on Character Screen (35)
l) Send parameter

SP1l: Starting x-roordinate (@ - 79)

SP2: Starting y-coordinate (@ - 63)

SP3: Byte count (l1: 1, ..« FF: 25%5)

SP4: Data 1

S5Pn: Data n-3
2) Receive parameter
None .,
3) Return code
RCDOD
4) Function
Displays the specified data in row-first order
on the rharacter screen starting at the
specrified coordinates, The portion of data
not fitting in the screen is ignored.
Byte rount must not be set to (.
The relationship between the y-coordinate values and
screen types is as follows:
@ - 7: System screen
8 — 15: Real screen

16 - 63: Virtual screen
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(2-29) Move Character Screen Blork (36)

1)

2)

3)

4)

Send parameter

SPl: Source x-coordinate (@ - 79)

SP2: Source y-coordinate (B - 63)

SP3: Hight (size along x-axis)

SP4: Width (size along y-axis)

SPh: Destination x-coordinate (00 - 79)

SP6: Destination y-coordinate (8 - 63)

Rereive parameter

None .

Return codes

RCDOG

RCDO4

Function

Moves the block specified by SP1, SP2, 5P3, and
SP4 on the rharacter screen from the coordinates

designated by S5SP5 and SPé6.
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{3) Mirrocassette
This subsection describes the commands for driving the

microcassette drive.

Table 3-3 Microcassette commands

Code Command
40 Read microcassette status
41 Head on
42 Head off
43 Rewind n counts
44 Fast forward n counts
45 Rewind
46 Fast forward
47 Slow rewind
48 Play
49 Record
4n Stop
4B Read write protect pin
4cC Read counter
4D Set counter
A1 Write data and non-stop
52 Write data and stop
53 Read data and non-stop
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54

Read data and stop

b Set write protect area
pointer.
56 Reset write protect area

pointer
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{3=1) Read Microcassette Status (48)
l) Send parameter
None .
2) Receive parameter
RPl: Microcassette status

Bit 7: Head position (f: OFF 1l: ON)

Bit 6: Motor (@d: Stop 1l: Move)
Bit 5: Rewind (B: No 1l: Wind)
Bit 4: FF (B No 1: FF)

Bit 3: Play {B: No 1: Play)
Bit 2: Record (B: No 1l: Record)
Bi1E 1z

Bit @: Write protect area set flag
(#: Reset 1: Set)
3) Return code
RCDEG
4) Function
Reads the status of a microcassette drive.
The write protect area setting flag (bit @) is
set to 1 when a command 55H is executed and set

to @ (reset) when a command 56H is executed.
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(3-2) Head On (41)

1) Send parameter
None.

2) Receive parameter
None.

3) Return codes
RCD@4a
RCDO7

4) Function
Turns the read/write head on.
This command must be issued while the

microcassette drive is not in motion.
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(3-3) Head Off (42)

l) Send parameter
None.

2) Recrelive parameter
None.

3) Return codes
RCDO@
RCDA7

4) Function
Turns the read/write head off.
This command must be issued while the

microcassette drive is not in motion.
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(3-4)

1)

2)

3)

4)

5)

Rewind n counts (43)

Send parameter

SPl: Counter wvalue (high-order)

SP2: Counter wvalue (low-order)

Receive parameter

None.

Return ecodes

RCDBO

RCDO7

RCD@8

Function

Moves tape backward the number cf tape count
specified in SP1 and SPZ.

Note

If tape is rewound 10@ tape counts from count
1088, for example, the tape at position 908 will
come under the read/write head.

The head is automatically turned off in the

rewind mode.
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(3-5) Fast Foward n Counts (44)
l) Send parameter
SPl: Counter value (high-order)
SP2: Counter value (low=order)
2) Receive parameter
None.
1) Return codes
RCDEE
RCD@7
RCDOB
4) Function
Winds the tape forward by the counts specified

by SPl and SP2.
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(3-6) Rewind (45)

1} Send parameter
None .

2) Recelve parameter
None .

3} Return codes
RCD@O
RCDO7

4) Function

Rotates the motor in the reverse direction (rewind).
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(3-7) Fast Foward (46)

l) Send parameter
None,

2) Rerceive parameter
None.

3) Return code
RCD@a

4) Function

Rotates the motor in the forward direction.
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(3-8) Slow Rewind (47)
1) Send parameter
None.
2) Receive parameter
None .
3) Return codes
RCDAR
RCD@7
4) Function
Rotates the motor in the reverse direction at a

low speed.
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(3-9) Play (48)

l) Send parameter
None,

2) Recreive parameter
None,

3) Return cede
RCDOA

4) Function
Rotates the motor in the play mode.
The read signal is placed on the read line if
the micrrocassette drive is in the head on

state,
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{3-14) Rerord (49)

l) Send parameter
None.

2) Receive parameter
None.

3) Return code
RCDOD

4) Function
Rotates the motor in the record mode.
Data on the tape will be erased if the

read/write head is on.
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(3-11)

1)

2)

3)

4)

Stop (4A)

Send parameter
None.

Receive parameter
None.

Return code

RCDHG

Function

Stops the motor to rotate.

not move.
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(3-12) Read Write Protect Pin (4B)
l) Send parameter
None.
2) Receive parameter
RPl: @8: Proterted
Others: Not protected
3) Return code
RCDER
4) Function
Used to rheck whether the current microcassette

tape is write protected.
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(3-13) Read Counter (4C)
l) Send parameter
None.
2) Receive parameter
RPl: Counter value (high-order)
RP2: Counter value (low-order)
1) Return rode
RCDAE
4) Function

Reads the current wvalue of the 16-bit counter.

13-68



(3-14) £Set Counter (40)
1) Send parameter
SPl: Counter value (high=-order)
SP2: Counter wvalue (low—-order)
2) Receive parameter
Nane .,
3) Return code
RCDEO
4) Function

Sets the counter.
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(3-16)

1)

2)

3)

4)

Write Data and Non-stop (51)
Send parameter

SPl: Data length (high-order) )} 0000:65536,
SpP2: Data length (low-order) } 0001:1,
SP3: Pointer to block ID number

SP4: Data 1

SPn: Data n-3

Receive parameter

RP1l: Block end counter (high-order)

RP2: Block end counter (low-order)

Return codes

RCDOD

RCDO7

RCDOB

RCDO3

Function

Writes the specified number of data bytes onto
tape. A 00H in SP3 identifies the first block
that is written for the current block and a 0lH
the second write for the block. This byte is
automatically incremented by the slave CPU
during processing. The issuing program must

set this byte in the send data to 0OFFH.
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(3-17) Write Data and Stop (52)
1) Send parameter
SPl: Data length (high-order)
SP2: Data length (low-order)
SP3: Pointer to block ID number

SP4: Data 1

SPn: Data n~3
2) Rereive parameter
RPl: Block end counter (high-order)
RP2: Block end counter (low=order)
3) Return codes
RCDGO
RCDO7
RCD&8
RCDEY
4) Funrtion
This command performs the same function as Write
Data and Noen-stop exXcept that it stops the tape

after writing data.
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(3-18) Read Data and Non-stop (53)

l) Send parameter
SPl: Data length (high-order)
Sp2: Data length (low-order)
SP3: Block ID code

2) Receive parameter
RP1: Blork start counter (high-order)*
RP2: Blerk start counter [(low-order)

RP3: Data 1

-

RPn: Data n-2
3) Return codes
RCDQO@
RCD37
RCDO8
RCD1@
RCD11
RCD11-1
4) Function
Reads the specified bytes of data from tape.
If anerror is found in a blork, this command
returns a return codes RPl and RP2, and starts

reading the next block. TIf the specified blork
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is read normally, the command terminates

reading of the block without stopping the

motor.

The block ID code is a control code which is
used to identify the beginning of a block.

No check is made on the block ID if 3FH ('?') is

specified in SP3.

*: (Counter value after preamble is read.
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{3-19) Read Data and Stop (54)

1) Send parameter
SPl: Data length (high-order)
SP2: Data length (low=order)
SP3: Block ID code

2) Receive parameter
RPl: Bloeck start counter (high-order)*
RP2: Block start counter (low-order)

RP3: Data 1

RPn: Data n
3) Return codes
RCDOG
RCDa7
RCDO8
RCD1@
RCD11
RCD11-1
4) Function
Reads the specified bytes of data from tape.
This command has the same functions as Read Data
and Non-stop except that it stops the motor

after reading the specified block.
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(3-28)

1)

2)

3)

4)

Set Write Protect Area Pointer (55)

Send parameter

SPl: Counter value (high-order) Protect area
SP2: Counter wvalue (low-order) pointer
Receive parameter

None.

Return code

RCDAG

Function

Decrements the write protect pointer by 1 every
time the tape counter increments by 1 at each
read or write operation and terminates either
read or write when the pointer rearhes #.

This command is used to stop processing on a
cassette at a desired count., MTOS uses this
function to erase a length of tape specified in
the tape count parameter.

wWhether processing has been stopped or not can
be identified by examining bit 6 of the status
information returned by command 4PH., If this
bit is @, the motor has been stopped (that means
processing has been terminated).

Whether the pointer is set or not ran also be
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identified by checking bit 0 of the status

information returned by command 40H.
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{3-21) Reset Write Protect Area Pointer (56)

1) Send parameter
None .

2) Recreive parameter
None.

3) Return code
RCDAE

4) Function
Makes the value of the write protect area
pointer invalid. After this command, the user
can write on the tape without ronsidering the

write protecrt area pointer wvalue.
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(4) Serial I/0 and serial communication
This subsection describes the commands for serial I/0
and serial communication. Refer to Chapter 15 for the

serial communications protocol.

Table 3-4 Serial I1/0, serial communications commands

Code Command

60 Read serial I/0 port status
61 Set serial port bit rate

62 Serial input

63 Serial output

64 Send with header

65 Receive data
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(4-1)
1)

2)

3)

1)

Read Serial I/0 Status (68)

Send parameter
None.
Receive parameter
RPl: Serial I/0 status
Bit 7: Rereive register status
(6: Empty

Bit 6: Overrun framing error

(B: No 1:

Bit 5: Transmit register status

(B: Full
Bit 4: Contrel out (F: Low
Bit 3: Control in (B: Low

Return code
RCDOA

Function

1

l:

-
-

1:

Reads the serial I/0 status wvalue.
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(4-2) BSet Serial Port Bit Rate (61)
1) Send parameter
SPl: Specifies the bit rate, general purpose
input port check bit, and general

purpose output port level.

Bits 0 and l1l: Sets bit rate.

Bit 1 Bit @
38490 e 2
4868 2 1
600 1 @
158 1 1

Bit 5: General purpose output level,.

2) Receive parameter
None.
3) Return code
RCDO@
4) Function
Sets the serial port bit rate and defines the

level of the general purpose ocutput port.
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(4=3) Serial Input (62)

l) Send parameter
None.

2) Rereive parameter
RP1: Data

3) Return rodes
RCDAG
RCD13

4) Funection

Reads one character from the serial port.
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(4-4) Serial Output (63)

1) Send parameter
SPl: Send data

2) Receive parameter
None.

i) Return code
RCDE@

4) Function

Sends one character to the serial port.
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(4-5) Send Data with Header (64)
l) Send parameter

SPl: Recreive data flag
(B@: Receive no data after sending.
#l: Receive data after sending.)

SP2: FMT

5P3: DID

SP4: SID = 22H

SP5: FNC

SP6: SI2

Sp7: Data 1

SPn+7 : Data n
2) Receive parameter
(Valid only when SPl& 1.)
RP1l: Header information [00: Header
(ﬂl: No head&r)
when SpP1=00
FMT
DID
SID
FNC

S1a
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3)

4)

RP2: Data 1

RPk: Data n

Return codes

RCDOO

RCD12

RCD13

RCD14

Function

Sends data with a header to the serial port
according to the EPSP protocol. The command
also receives data with a header if the receive
data flag is set to 1. It terminates processing

immediately when an error is detected.
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(4-6) Receive Data with Header (65)

l) Send parameter
None.,

2) Receive parameter
RPl: Header information/ 00: Header

(ﬂl: No header )

RP2: FMT ]
RP3: DID
RP4: SID * Valid only when RPLlL = 00
RP5: FNC

RP6: SIZ

RP7: Data 1 .

RFn+5: Data n
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3) Return codes
RCDOO
RCD12
RCD13
RCD14
4) Function
Receives data with a header from the serial
port. FMT through SIZ are omitted if the header

information is 01.
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(5) ROM and speaker

This subsection deals

capsules and speakers.

with the commands for PROM

Table 3-5 PROM and speaker commands
Code Command
70 Turn on/off PROM capsule power
71 Read PROM data
72 Turn on/off speaker power
73 Beep
74 Melody

13-87




(5-1) Turn On/0ff PROM capsule power (70)

l) Send parameter
SPl: @@: OFF
Others: ON
2) Rereive parameter
None.
3) Return code
RCDOO
4) Function
Turns on or off ROM capsule power acrrording to the
parameter specification.
5) Note:
It will take one second after a power-on

before the ROM capsule is ready.
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(5-2) Read Data (71)
1) Send parameter
SPl: Power on flag
(A@: OFF Others: ON)
SP2: Data address (high-order)
SP3: Data address (low=-order)
SP4: Data count (B: 256, l: 1, ... FF: 255}
2) Rereive parameter
{Vvalid only when Return code = 0@.)

RPl: Data 1

RPn: Data n

3) Return code
RCDB@

4) Function
Reads the specified bytes of data starting at
the specified data address. Cartridge #0 is
selected when the MSB of the data address is 0.
Cartridge #1 is selected when the MSB is 1.
When the power off flag is set to 8@, this
commani turns off ROM rapsule power after
reading the data. ROM capsule power must be

turned on before this command is executed.
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{5-3) Turn On or Qff Speaker Power (72)
1} Send parameter
SPl: Power on/off switch
Bit 7 @: OFF 1: ON
2) Receive parameter
None.
3) Return code
RCDEQ
4) Function
Turns on or off the power to the speaker

amplifier.
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(5-4) Beep (73)

l) Send parameter
SPl: Period (high-order)
SP2: Period (low-order)
SP3: Duration (in 108 mser units)

2) Receive parameter
None

3) Return code
RCDOD

4) Function
Sounds the speaker at the specified freguency
(reciprocal of periocd) for the specified length

of time. The unit of period is 3.2 pser.
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(5-5) Melody (74)
l) Send parameter
SPl: Repeating count
(B: 256, 12 1 s+ FF: 255)
SP2: Data address (high-order)
SP3: Data address (low-order)
2) Rereive parameter
None.
3) Return code
RCDOAA
4) Function
Sounds the speaker according to the data read
from the specified address.
Data format
Duratioen 1 (1)

Period 1 (2)

Duration n (1)
Period n (2)
g
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Return Codes (in decimal)

1) RCDOG# (SYS)
Code: @@
Explanation: Normal termination.
2) RCD@1 (5¥S)
Code: @1
Explanation: Break acknowledged.
3) RCDB2 (S5YS)
Code: @2
Explanation: Command error.
A command code (06H - 7FH) not defined by
the system was issued.
4) RCDE3 (5YS)
Code: @3
Explanation: Communications error.
A command was issued while sending or
receiving data or sending another command.
5) RCD24 (LCD)
Code: 11
Explanation: Invalid size specification.
The specified data did not fit in the

screen.
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6) RCDO5 (LCD)
Code: 12
Explanation: Undefined graphics user defined

character.

8) RCDO6& (LCD)
Code: 13
Explanation: Invalid user defined character
An attempt was made to specify a code
other than the codes under which user
defined characters are defined.
§) RCDO7 (MCT)
Code: 41
Explanation: Head error.
The head did not function normally.
10) RCDO8 (MCT)
Code: 42

Explanation: Tape stopped during processing.
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11) RCDE9 (MCT)
Code: 43
Explanation: Write protect error.
An attempt was made to write on the tape
having no write protect tab.
12) RCD18 (MCT)
Code: 44
Explanation: Data error.
A pulse of an invalid width was received and
the logical state of the pulse (1 or @) could
not be determined.
13) RCD1l1l (MCT)
Code: 45
Explanation: CRC error.
14) RCDl2 (ESPS)
Code: 61
Explanation: Linking unsuccessful.
15) RCD13 (ESPS)
Code: 62
Explanation: Communication error.

An overrun Eraming error occurred.
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16) RCDl14 (ESPS)
Code: 63
Explanation: Time over.
17) RCD15 (BEEP)
Code: 71
Explanation:
A BEEP or MELODY command was issued
before the execution of the preceding
BEEP or MELODY command was completed.
18) RCD1ll-1 (MCT)
Code: 46
Explanation: Block mode error.
A block with an invalid block identifier

was read.

13-96



Chapter 15 1/O and Peripheral Devices

This chapter discusses the following tops:
1. I1/0 address sparce

2. Physical file structure

3. EPSP protocol

4, DIP switches
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15:1

I1/0 Address Space

The MAPLE 1/0 address space listed below.

I/C Read Write
address

oUH ICRL CTLR1

{Input Capture Register Low) {Control Register 1)
01H ICRH CMDR

{Input Capture Register High) (Command Register)
U2H ICRL.B CTLR2

{ICRL Bar code Trigger) {Control Register 2)
B3H ICEH.B

(ICRH Bar code Trigger)
o4y ISR IER

(Interrupt Status Register) {Interrupt Enable Register)
0O5H 5TR

({Status Register)
UBH SIGR SI0OR

{8erial I/0 reglister) {(8erial I/D register)
0CH 8251 Dpata Read B251 Data Write
QDH 8251 Status Read 8251 Command Write
OEH SED 1320 PSR SED 1320 PDIR
UFH SED 1320 FDOR SED 1320 PDIR

I1/0 addresses between 00H and 7FH excluding the above

addresses are not used.
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1/0 addresses 80H through O0FFH are used to access
optional units over the system bus. Since addresses
8UH through ODFH are assigned to EPSON optional units
addresses 0EOH through OFFH must be used for user-

supplied opticns.

Currently used I/0 addresses

/0 . ; 1/0 ¢ ;
t
S Optional uni A Optional unit
G Intelligent RAM disk e
B1H Q1iH
aoH —— 92K Monintelligent RAM
e —— | S S— disk
83H e G93H
B4H 94H
5 o —
43K Direct modem Sl
BEH B6H B .
87H aTH
88H 1221
89H Japanese-language 99H T
EP‘H FNEE5EGT_— QAH e
8BH ag | ——
8CH ool 9CH
8DH T —— . [T
e o SEH
T T — :
oFH | ———— oFH e
AZH
AlH
BZH Synchronous
T .EBE_ 7] communication unit Bee Chapter 16, "Extension Units"
for use of 1/0 addresces.
hdH
ASH
AGH
ARTH
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(1) I/0 address @@H

[Read] ICRL

The CPU reads the lower 8 bits from the current FRC
{(16-bit counter running at 614.4 KHz clock) through this
I/0 port address. Sinre the contents of the FRC are
loaded into port addresses @0H and @1H immediately once
this port is read, the higher 8 bits from the FRC can

also read from address @l1H immediately.

Addresses @0H and B81H must be read in that order,.

[Write] CTLR1

CTLRL bits are assigned as follows:

Bit Name Function

7 BRG3

6 BRG2 Sats the clock rate for the B251 (see

5 BRGL section 12.2).

& BRGU

3 SWBCD Indicates the state of the bar code bar

code connector power switch (5V).

l: OHM, 0: OFF

2 BCDL Sets the bar code reader interrupt
1 BCDU trigger {(see section 10.7)
] BANE Specifies the memory bank.

0: BANKO UO00H - U7FFFH = ROM

000 - OFFFFH = RaM

1l: BANK1 BuolOH - OFFFFH = RAM
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Any data to be written into this I/0 address must also
be saved into work area labeled CTLR1.

LD A, (CTLR1l)

Set necessary bits of A reg. to 1.

LD (CTLR1), A

ouT (00H), A

CTLR1 === QOverseas version = ¢FQBZH

Japanese-language version =@ED9@H



(2)

[Read] ICRH

I/0 address @1lH

The CPU reads the higher 8 bits from the current FRC

through this port address. The contents of the FRC is

latched immediately when address @@H is read.

Consequently, the contents of 006H and #1H must be read

in that order.

[Write] CMDR

CMDR bit assignments are as follows:

Bit Name Function
7
6 Unused
5 Always set to 0.
4
3
2 RESOVF 1: Resets QOVF interrupt INTR signal

generated by FRC overflow.
0: Does nothing.
The interrupt INTR signal must be
reset by the OVF interrupt processing
routine before OVF interrupts are to

be enabled.




1 RESRDYSIO l: Resets RDYSIO signal used for
communicating with the 7508 (the
signal indicates whether the 7508
is ready).

U: Does nothing.

See Chapter 11, "7508 CPU" for the

use of this bit.

0 SETRDYSIO l: Sets RDYSIO signal used for
communicating with the 7508.
0: Does nothing.

This bit is not used by applications.

Set only the necessary bit (bit 1 or 2) to 1 before

sending data to this I/0 address.
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(3) 1/0 address @2H

[Read] ICRL.B

This address contains the lower 8 bits from the FRC
latched on a transition in the state of the signal from
the bar rode reader (positive or negative trigger). A
transition in the signal state can be recognized through
the ICF interrupt processing routine or by checking I/O
address @4H, bit 3 (INT3 signal).

The higher B bits can be read from 1/0 address @3H.

1/0 addresses @2H and B@3H must be read in that order.

[Write] CTLR2

CTLR2 bit assignments are as follows:

Bit Name Function
7
Unused
6
5 AUX l: Specifies that the 8251 is to be

connected to the R5-232C connector.
: Specifies that system bus lines TxDE
and *RxDE are to be used to control
8251 handshaking.
This bit is set to 0 immediately after

the RESET switch is pressed.




Bit Name Function
4 INHRS Used to prevent generation of garbage
data when power to the RS5-232C drivers
is turned on or off. Set this bit to 1
when turning on or off the driver power.
3 SWRS l: Indicates that RS§-232C power
(+8 V) is on.
0: Indicates that RS5-232C power
(+8 V) if off.
2 LED2 1l: Indicates that keyboard LED2
is set to on.
0: Indicates that keyboard LED2
is set to off.
1 LED1 l:; Indicates that keyboard LEDl is set
on.
0: Indicates that keyboard LED1
is set to off.
0 LEDO l: Indicates that keyboard LEDO
is set to on.
0: Indicates that keyboard LEDO

is set to

off.
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Write data into this I/0 address using the following
procedure:

LD A, (CTLR2)

Set necessary bits of A reg. to 1.

LD (CTLRZ), A

ouoT (02H), A

CTLRZ --- Qverseas version = (FUBZH

Japanese-language version =(ED9ZH
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(4) I/0 address B3H

[Read] ICRH.E

This address contains the higher 8 bits frem the FRC
latrhed by a transition in the state of the signal from
the bar code reader (positive or negative trigger).
Transition in the signal state ran be recognized throuqh
the ICF interrupt processing routine or by rhercking I/0
address @4H, bit 3 (INT3 signal).

The INT3 signal (interrupt signal from the bar code
reader) is reset when this I/0 address is read.

Addresses @2H and §3H must be read in that order.

[Write]

None,
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(5) I/0 address 04H
[Read] ISR
The bits in I/0 add

interrupt status as

ress (J4H indicate the associated

shown below:

Bit Name Function
7
Unused
6
5 INTS Indicates the (EXT) external
{EXT) interrupt (system bus external
interrupt) status.
4 INT4 Indicates the status of the OVF
{OVF) interrupt caused by FRC
overflow. This bit is reset by
setting I/0 address 0lH, bit2,
3 INT3 Indicates the bar code reader
(ICF) interrupt status. This bit is
reset by when 1/0 address 03H
is read.
2 INT2 Complement of RS-232C CD signal.
(CD) (When CD is set low, INTZ is
set high, generating a CD interrupt.)
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1 INTL Indicates the status of the B251
(8251) interrupt generated when RXRDY is
set. This bit is reset when receive
data is read from the 8251.
0 INTO Indicates the 7508 interrupt status.
(7508) This bit is reset when the 7508
status is read.
Each of the above statuses can be read if the

corresponding interrupt is masked.

[Write] IER

The IER bits enable or disable the corresponding

interrupt.

switch is pressed.

All interrupts are disabled when the RESET

Bit Name Function
7
Unused
6
5 IERS EXT interrupts
4 IER4 OVF interrupts
3 IER3 ICF interrupts l: Enabled
2 IER2 CD interrupts 0: Disabled
1 IERL 8251 interrupts
0 IERU 7508 interrupts
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Write data into this I/0 address using the following

procedure:

LD A, (IER)

Set necessary bits of A reg. to 1.

LD (IER), A

ouT (04H), A

IER -—-- Qverseas version = 0QF0B3H

Japanese-language version =0EDY%3H
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{6) I/0 address 05H
[Read] STR

The bits in I/0 address 05H indicate the I/0 status as

follows:
Bit Name Function

7

6
Unused

5

4

3 RDYSIO Indicates the state of the control
signal for the serial bus that
serves as an interface to the 7508.

l: 7508 accessible

0: 7508 inaccessible
See Chapter 11, "7508 cpu" for to
to access the 7508.

2 RDY Indicates the state of the RDY
input line from the 7508. This
line is not used,

L BRDT Indicates the state of the data
input signal from the bar code
reader.
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Bit Name Function

0 BANK Indicates the current BANK status.
0: BANEKEO 0000H - 7FFFH = ROM
BUO0OH - OFFFFH = RAM

l: BANK1 O0000OH - OFFFFH = RAM
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{(7) I/0 address @6H
[Read]
The Z80 CPU reads this I/0 address when receiving data

from the 7588.

[Write]
The Z80 CPU reads this I/0 address when sending a
command or data to the 7588.

See Chapter 11, "7588 CPU" for how to arcess the 75@8.

(8) I/0 address @CH
[Read]
The Z88 CPU reads this I1/0 address when receiving RS-

232C receive data from the B25l.

[Write]
The Z8@ CPU reads this I1/0 address when sending RS-232C

send data to the 7508B.

(9) 1I/0 address @DH
[Read]
The Z86 CPU reads this I1/0 address when reading the

8251 status.
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[Write]

The Z8@ CPU reads this I1/0 address when sending a
command to the 8251,

See Chapter 12, "Using 8251" or ceonsult technical

referenre manuals on 8251 for I/0 addresses @CH and @DH.
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{16) I/0 address @EH

[Read]

The Z80 CPU reads this I/0 address when reading the
6381 status.

[Write]

The Z8@2 CPU reads this I/0 address when sending data to
the 6301.

(l11) I/0 address QFH

[Read)

The 288 CPU reads this I/0 address when receiving data
from the &301.

[Write]

The ZB80 CPU reads this I1/0 address when sending a
command to the 63f1.

The user cannot read I1/0 addresses (OEH and @FH directly.
Use the slave BIOS call (WBOOT 4+ 72H) to acress the

6301,
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15.2 Physical File Structure

This section desrribes the structure of the MAPLE files
stored on the MAPLE drives. The MAPLE drives use
various types of storage media. The storage drives and

media are summarized below.

1. Drive A: Internal RAM disk
See Chapter 16, "Extension Units" for the
extension unit RAM disk which is also assigned

to drive A:.

2. Drive B: and C: ROM capsule
3., Drive D:, E:, F: and G: Floppy disk
4, Drive I: Extension unit ROM rapsule

See Chapter 14, "MTOS and MIOS" for MCT files in drive

= -
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(1) Internal RAM disk

The internal RAM disk format in main memory is shown

below.
O000H The internal BAM disk
area is divided into
/I\ sectors from address
(TOPEAM) =1 to higher
A address. The sectors
are numbered in
(SIZRAM) contains ascending order as
the RAM disk size shown in the fiqure
in 1K byte units. File area at left.
(Overseas version
= QFO09H, Japanese- (3 =ectors) The structure of the
language version = directory is the same
OEDO2H) as that of the standard
CP/M. Up to 16 entries
can be accomodated in
the directory.
Check sum area The check sum area
(512 bytes, stores l-byte che(‘:]{
gectors So8) sums ?alculated with
data in =ach sector.
Directory area The 2th and following
(512 Lytes, ??ctnrs are used ?5 the
v sectors 1-4) ke e Th? Bpe e
(TOPRAM) - 1 - the file area is
& determined according to
Contains the RAM the size of the RAM
disk top address disk area.
(Overseas version
= OF076H, Japanese- Files are managed in
language version = 1K-byte units using the
OEDBZ2H) allocation map in the

SEEEFR directory.

The actual size of
the file area is
(SIZERAM) -1K bytes

{directory area +
check sum area).
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(2) ROM capsule
{2=1) Types of ROM

2764, 27128, and 27256 can be used as MAPLE ROM devices.

(2-2) Addresses

Addresses as viewed from the 05 (loegical addresses) have
a one-to-one correspondence with artual ROM addresses
(physical addresses) on 2764 and 27128. On 27256, the
relationship between the logical and physical addresses
is reversed at address 4000H. This is because the
meaning of pin Al4 is different for 2564, 27128 and
27256. On 2764 and 27128, this pin must always be set
high and, therefore, the signal at pin Al4 is inverted
by hardware. On 27256, however, pin Al4 is used for
addressing. This means that address P is mapped into
address 4080H because acressing address @ sets Al4 pin

high.
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Example:

o When accessing address @@@@:

Al4d BA13 - ——— Af

Logical address E]! g~ 9 (Address @pgg)
Inverted
Physical address 1 g~ (nddress 4999}

e When accessing address S5@@@H

Al4 Al3 AlZ2 All ~——"R@

Logical address 1 %] 1 g — 8
Inverted

Physical address g B 1 Poe———p

Physical

address Actual ROM address

viewaed from

the 08 2764 27128 27256

ﬁﬂﬂﬂﬂﬂﬁiﬁﬂﬂﬁﬂﬂﬂﬂﬁﬁﬂH

l P PFHI|1 FFFH

2 papn

f} i | /

3F FFPH 3 FPPPHTEFTEH

4ap pPH g ppgpH

79F PFH 3 FFFH
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(2-3) ROM capsule memory map
The addresses referred to in the following description
are all logical ones. Care must be taken when using

27256 ROM devires.

(For exan :le, address 1808H rorresponds to address S@@8H

in 27256 ROM.)

i) General

ROM is divided into directory and file areas.

ppp@u 3

v Directory area

(12B-byte units,
1K bytes max.)

- N

> File area

1FFFH /
(ﬂr 3FFFH)
TFFFH
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ii) Directory area

1) The directory area is divided into two sections: a
header (first 32 bytes) and a directory entry area.
2) Each directory entry is 32 bytes wide and the
directory can hold a maximum of 31 directory entries.
3) The directory area is allocated in 128-byte

increments up to 1K bytes.

pEpEn

Header

Directory entry 1

Directory entry 2

Directory entry 3

Directory entry 4
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iii)

Header format

¥ 1 3 4 5 & 7T & 9 A B € D E
ESH 37H Check s oo ctem name ROM name
popgH | 3 L R N S
ROM name sge | FEEEAON Date
piga| : M M D D ¥
'——Number of entries
No. Address Description
1 0000H - 0001RH Is the ROM identifier. Always
set to OE5H and 37H.
2 0002H - 0002H Contains the ROM capacity in 1K
bytes in binary form.
2764 --- 08H
27128 -- 10H
27256 -- 20H
3 0003H - 0004H Contains the lowest two bytes of
the size of the ROM file area
from the beginning of the file
area to the end of ROM. O0003H
contains the low-order byte and
0004H contains the high-order
byte.
4 0005H - 0007H Contains the user-specified
system name.
5 0008H - 0015H Contains a user-specified ROM

name.
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No. Address Description
(3] 00le6H - 0O0LleH Contains the number of 3Z2-byte
directory entries. The number is
either 04H, 08H, OCH, 14H, 18H,
1CH, or 20H since the directory
area is allocated in l1ZB-byte
units up to 1K bytes.
7 00178 - 0U17H Set to "V".
8 0018H - 00L9H Contains the ROM version number.
g 00laH - QOLFH Contains the date on which ROM
implemented (latest version).
Fields 1, 2, and 6 must be supplied by the user. The

other fields are supplied by the system. (The third

field

{ CHECE SUM) should be filled with correct data

though the 0S makes no check on that field.)
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iv) Directory entry format
The format of the directory entries in memory is the same

as that of the directory entries on the disk.

i - File name 3 File type| ¢ > |8 |7
1 | I | i | 1 g-EH ﬁﬁH
8 Disk allocation map
| 1 | 1 L S | 1 1 3 1 1 1
No. Address Size Description
(Byte)
1 0H - OH 1 Contains 00H for a wvalid

directory entry and OE5H for an
invalid directory entry.
Invalid entries refer to free
entries in a 128-byte unit
directory area. 1In the example
below, the 128-byte directory
contains five valid entries and

two invalid entries (64 bytes).

o

Header

Directory entry 1

Directory entry 2 |:128 bytes

Directory entry 3

i

Directory entry 4

Directory entry 5

+128 bytes
Invalid directory
entry

Invalid directory
entry

b
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No.

Address

Size
(Byte)

Description

lH - 8H

Contains a l- to B-character

name .

9H - BH

Contains a l- to 3-character

file type.

0CH - OCH

The logical extent number of the
current directory entry (00H -
lFH). As described later, one
directory entry can manage a
file extent of up to 16K bytes.
Therefore, two or more directory
entries are required for a file
larger than 16K bytes. The
logical extent number identifies
a 1l6K-byte extent. It starts at

00H.

0DH - ODH

Set to 00H.

OEH - OEH

Set to 00H.

OFR - OFH

Number of records controlled by
the directory entry. (0 - 128,
in binary).

A record is a unit of data

accessed by CP/M at a time
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No. Address Size Description
(Byte)
and 128 byte long. Since one
directory entry can manage up to
16K bytes of data, it can manage
a maximum of 128 records.
8 10H - 1FH 16 Disk allocation map. A file is

actually contreolled in 1lK-byte
block units in the file area.

The block number of the block
currently used by the file is
indicated here. (Block numbers
begin at 1 and are assigned to
1K-byte blocks sequentially from
the first block. The file top
location differs depending on the
directory area size. The file

top is indicated in the header.
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(3) FD

The structure of the floppy disk is shown below:

@ TRK = 1
System tracks 40 tracks/media
3 TRX )
4 TRK | Directory 64 sectors/track
File area 128 bytes/sector
38 TRK ]
39 TRE Unused

Tracks @ through 4 rontain the boot program for the
TF-28 floppy disk drive. Sectors 1 through 16 on track
4 are reserved for the directory. The directory can

contain up to 64 entries.

The file area starts at sector 17 on trark 4 and ends at

sector 64 on track 38.

Track 39 is not used so that the MAPLE is compatible
with the QC-18/0¥-10 which does not use track 39. The
actual file area size can be ralculated as follows:

1l track = 8K bytes

File area = (( 40 -4 -1 ) x 8) - 2 = 278K bytes

+ + + +
Total System Track Directory
number tracks size size
of
Unused
tracks
ack track
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(4) Extension unit ROM capsule
Overseas MULTI UNIT 64 and MULTI UNIT II can install a
ROM capsule of up to 1M bit (128K bytes). Overseas 0S5

version B and up support a ROM capsule as drive I:.

Applirable ROM types are as follows:
i) 64K bits (8K bytes)
ii) 128K bits (16K bytes)
iii) 256K bits (32K bytes)
iv) 512K bits (64K bytes)

v) 1M bits (128K bytes)

The the format of the extension unit ROM capsule made up
of 64K- to 256K-bit ROM devicres is identiral to that of
the ROM capsule described in (2). The format of the
512K~ and 1M-bit ROM rapsules is also the same except

that provide larger address space.

512K bit 1M bit
PPPPR Header app@E Header
Directory Directory
File File
|
¥
FFFFH 1FFFFH
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The capacity field at the second byte of the header
rontains different values for different ROM types.
512K=bit ROM = 40H (G4K bytes)

IM-bit ROM = 88H (128K bytes)
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15.3 EPSP Protorol

The MAPLE can connect to external disks of the type
listed below via a serial interface, Up to two external
units (four drives maximum) can be connected in daisy

cain configuration.

TF-28 (5.25 inrhes, 2 drives)
TF-15 (5.25 inches, 1 or 2 drives)

PF=10 (3.5 inches, 1 drive)

CPF/M ran acress these disks as drive D:, E:, F:, and G:.
The physical characteristics of the serial interfare to
external disks are identicral te these of the RE=232C

interfare as shown below.

Level: +8V

Baud rate: 38,400 bps
Data length: 8 bits/word
Start: bity 1

Stop bit: 1

Parity: None.

Legirally, CP/M arcesses external disks by
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communicating with the external disks using the EPSON
Serial Communication Protocol (EPSP). There are six
05 rommands whirh are used to acress external disks

(described on the feollowing pages).
Application programs can access external disks directly

by calling the slave BIOS call (WBOOT + 72H) with

necessary parameters specified.
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1)

Commands for drives are summarized below.

Fur | pIp | smo | Fne | s1z | TeXE Function and text contents
data MNo.
Reset terminal floppy.

@@ | ss8 M4 | BD | P@ )4 XX

[ |
al MM 85 | g0 | #@ gg Return code @@
Format disk.

2 55 MM c | @@ 515 Drive code (1 or 2)

@1 | MM | 88 | 7C | P2 og High-order byte of the track
number of the currently
formatting track

g1 Low=-order byte of the track
number of the currently
formatting track
@ - 39
FFFF: end
@2 Return code (BDOS error or @)
Read disk direct.
fr.dt ss | MM | 77 | @2 15 Drive code (1 or 2)
. @1 Track No. (@ - 39)
i g2 | Sector No. (1 - B4)
|
gL | MM | S8 | 77 | 8@ L)
/ Read in data (128 bytes)
TF
a4 Return code (BDOS errcr or @)
Write disk direct.
g gss | MM | 7B 83 g Drive code (1 or 2)
g1 Track No. (@ - 39)
gz Sector No. (1 - &4)
g3 Contents of C reg. g - 2}*1
(write type)
4
? Write data (128 bytes)
g3
@1 | MM 55 7B o] 5] Return code (BDOS error or @)
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FMT | DID | STD | FNC | 812 3?:; No Function and text contents
Flush buffer.
ga 55 | MM 79 | 2@ g XX
1 MM 88 79 ag 2.1 Return code (BDDS error or @)
Disk wvolume.
@ 55 | MM A | @8 Jr.j1] Drive code {1 or 2)
g1 | MM 85 Ta | @2 ()] High-order byte of the track
nunmber of the currently copying
track
21 Low-order byte of the track number
of the currently copying track
B39
| FFFF: end
@2 Return code (BDOS error or M)

The command 7AH (Copy All disk) is used not by the 0S
but used by the disk utility program COPYDISK., The
function is not supported for one-drive disk systems

(PF-1C6, for example).

Command Descriptions
FMT: Identifies the header block type.
@@H: Indicates message transmission from the main

unit (MAPLE).
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(All

DID:

@lH: Indicates message transmission from the FDD.

values in FMT through SIZ is in hexadecimal.)

Destination devire ID. This identifies the drive
to whirh the current message (command) is to be
sent when two FDDs are connected in daisy chain
configuration.

31H: First drive (Drive D: or E:)

32H: Second drive (Drive F: or G:)

The device of address of the FDDs (TF-28, for

example) is determined by DIP switrhes.

S1D:

FNC:

S5IZ:

Text

Source device ID

Identifying the source of the current message
(command). This field contains 22H if the message
{[command) is from the MAPLE.

Command for FDD.

Indicates the text block length (€8H - BFFH). The
value in this field is the length of the actual text
block minus 1.

block: A block of data neressary for executing the
command. This blork can rontain 1 to 256 data

bytes.
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1) Reset Terminal Floppy (RESET)
Causes the FDD to initialize itself and wait for an
ENQ bleck. The FDD returns return code @0 to the
system.

2) Format Disk (FORMAT)
Causes the FDD to format two tracks and return the
corresponding track number (legical numbers) and a
return code to the system. The FDD continues
formatting in two track units and sets the logical
track number in the return message to BFFFFH when
it completes formatting.

3) Read Disk Direct (READ)
Causes the FDD to transfer the data (128 bytes)
to the system from the disk sector on the specified
logical track at the specified sector number and a
return code to the system. Deblorking technique
(physical to logical conversion of tracks and
sectors) is adopted to speed up this processing.

4) Write Disk Direct (WRITE)
Causes the FDD to write the specified data (128
bytes) to the location on the disk addressed by the
sperified logical track and sector numbers.
Actually, this command only places the specified

data into the lK-byte host buffer because of the
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blorking technigue (logical to physical conversion
of tracks and sectors).

5) Flush Buffer (WRITEHST)
Causes the FDD to flush the contents of the lK-byte

buffer filled by the WRITE command onto the disk.
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6) Copy Veolume
Causes the FDD to copy the entire diskette on the
specified drive onto another diskette. This
command is not available if the system has only one
drive.

7) Return codes

Return code :
(hex) TG
0o Normal termination
FA BDOS Read error
FB STEOT | Write error
FC Drive select error
FD Write protect
FE

*1: The third byte of the data block for FNC=78H
indicates the write mode:
@@H: Standard write (The FDD blocks data before
write,)
@1lH: Flush buffer (The FDD immediately writes data
on the FD without blorking.)

@2H: Sequential write

@0H is used when writing ordinary files. @1lH is used

only when writing directories.
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Other commands

The FDD supports some other commands in addition to the
six commands used by the MAPLE. Refer to FDD manuals
for further information on these commands. They ran
also be activated easily by calling the slave BIOS

functicn (WBOOT + 72H).

15.4 DIP Switches

The table below lists the uses of the DIP switches on

the main unit back panel.
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Uses of DIP switrhes

Kana and Japanese-language

Sw Overseas version i
Identifies the keyboard type.
# = Kana keyboard
1 1 = Japanese-language
keyboard or touch type
keyboard
2 Not used.
Identifies the keyboard
type.
3 Not used.
4 Not used.
Specifies whether the check '
sum is to make a check at
power-on time when the RAM
5 | disk unit 6f or 120 is e
connected, '
@ = No check made
1 = Check made
Specifies the range of code
conversion to be used during
screen dump. Hot used.
6 ¢ = Converts @¢@H - 1FH, 7FH,
or @FFH to a space.
1 = Converts @§@PH - 1FH or
7FH - @FFH to a space.
7 Hot used. Not used.
8 Not used. Not used.
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Chapter 19 Application Notes

This chapter gives various information which will aid

the user in developing application preograms.

19,1 FILINK Communications Protorol

19,2 Procedure for Calling BDOS and BIOS Directly from
BASIC

19,3 Procedure for Determining the Type and Size of RAM
Disk

19.4 CG Ponts

19.5 Procedure for Identifying the 0S5 Version from an
Appliration Program

12.6 Procedure for Checking the Data Received by CCP
from an Appliration Program

19.7 Proredure for Detecting the Depression of the
CTRL/STOP keys

19.8 Proredure for Assigning Printer Output to RHS5-232C
or Serial Interface

19.9 Procedure for Restoring the Screen into the State
Set up by CONFIG

19.18 Proredure for Confiquring the System Environment
from an Application Program

19.11 XOH/XOFF Contreol for the Currently Open R5-232C
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Interface
19,12 Procedure for Sending and Detecting the RS-232C

Break Signal
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19,1 FILINK Communications Protoecol
FILINK transmits and receives files wia the R5-232C

interface using the protocol illustrated below.

Establish
a link

| _

Send/receive
file name Repeat these steps when sending

l or receiving more than one file

Send/receive
data

The above communications protorol is supported by the

programs/commands listed below.

Machine Type Program/Command

MAPLE ¢ FILINK.COM
o WS.COM T and C commands

e SC.COM/JSC.COM/Join, Send, and
Receive commands

PINE
(HC-dD, Px—q) o FILINK.COM
HX-40

Qc - 19

IBM-PC o FILINK.COM

(EXE)

The FILINK communications pretocol is detailed below.
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Establish
a Link

Sender Receiver

(l)-Send "R". =8end "s" if "R" is

received.

LY

-Send received data if data
other than "R" is received

[#"5"}
{=lr5ll}

{2)-Send "G" if "5" is % =Proceed to "receive File
received. Name" if "G" is received.
Proceed to "Send
File Name. -Wait if other than "G"

-Go to (1) if other

] is received.
than "8" is recelived.
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Sender

(3)-Send 04H.

A

(#08H)

(4)-Go to (5) if O0BH is
received,
-Go to (3) if other
than 0BH is received.

(5)-Send file name and
extension, one
character at a time.

(6) -Compare received
character and send

Send/Receive

File MName
Receiver
—————— -Send 08H if 04H is
received.
-Terminate FILINK if 13H
is received.
-0Otherwise, send "X" and
wait (also display data).
A
(S1FH)
—% .Send received character.

-If received character is
1FH or smaller, send "X"
and return to step (3)
for receiver.

character transmitted
in (5).
If match-+Go to (5) to send next
character.
If no match-*Display "?" and go
toe (3).
A T T T A

i Repeat steps (5) and (6)
;11 times to zend/receive |
I

file name and extension.

oy e N e SRS R R L |

{7)-Send 05H.

(B)-Proceed to "Send/Receive
if 09H is received.

Data"

-_-—_--—-’

//

-Go to (3) if other than

09H is received.
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-S5end 09H and proceed to
"Send/Receive Data" if
05H is received.

-Send "X" and return to
step (3) for receiver if
other than 05H is
received.



Send/Receive

Data
Sender Receiver
{(9) -Read 1 record (128 ~——————|-Send "P" and go to (1l1)

bytes). if 02H is received.

=If not EOF, send 02H. =-Go to step (3) for

-If EOF, send 03H. receiver if 03H is

If all files have been received.

sent, send l13H to -0Otherwise, send "H" and
terminate FILINK. wait.

Return to (3) if there
is a file to be sent.

(10} -Go to (11) if "p"
is received.
-Otherwise, go to
(9).

(11) -Send 1 record (128 — 3 -Receive 1 record (128
bytes) and check bytes) and check byte.
byte.

(12) =Compare check bytes.
If match—+Send "G", writes
received record into a
file, and return to (9).
=If no match-»Send "B" and
return to (9).

{13) -Read next record and
return to (9) if "G" is
received.

-Return to (9) for a retry
if "B" is received.
-0Otherwise, wait here.
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12.2 Procedure for Calling BDOS and BIOS Directly from
BASIC

To rall a BDOS or BIOS function directly from BASIC,

prepare a machine-language program for interfacing to

BDOS or BIOS and run it using the BASIC CALL statement.

19.2.1 Calling BDOS
(Marhine-language program)

¢s, 4E, E3, SE, 23, 56, CD, @5,

FUSH BC

@@, cl, 62, 03, AF, 82, C9 (15 bytes) ;i Eéﬁ:’
LD E, (HL)
INC HL
1D D, {HL)
CALL 5
PoP  BC
LD {BC) ,A
INC  BC
XOR A
D (8C) ,A
RET

(BASIC)

CALL BDOS (C%, DE%, A%)

BDOS specifies the address of the machine-language
routine.

C% specifies the BDOS function number (C% = 255 for
dirinit).

DE% specifies the RCB address (opticnal).

A% holds the return code returned by BDOS (8 = normal

termination; nonzero = error).
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(Example)

188 CLEAR ,sHRGUD: BOOS=iHA&E9

119 FOR I=9 TO l<: RESD ¥: POKE BOOS+I,4 HL
1 HEXT

126 C%=255: CALL BDOS{CH,DEX,AX) DE
128 IF A*<{>3 THEM PRIMT"Errar"

148 DATA &HcT,3H<4e,%Heb,%H5e,H2E, &HSG, &
Hzd, &HES

LS5 OATA &HO, sHc!L,3HO2, 3HAS, AHat,4H92, &
Hz2

o%

de%

EC a%

101



19.2.2 Calling BIOS

Change @54, @0H (BDOS entry address) of the byte
sequence CDH, 05H, @6PH in the above machine-language
program to the reguired BIOS entry address. To lorate
the BIOS entry address, read the WBOOT entry address
stored in RAM addresses 1 and 2 with the PEEK statement
and add to it the coffset value of the required BIOS
function (see Chapter 4 for details about the proredure

for ralculating a BIOS entry address).
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19.3 Procedure for Determining the Type and Size of RAM
Disk

The MAPLE has the following three types of RAM disks:
- Main memory RBAM disk
- Intelligent type RAM disk (in expansion unit)

- Unintelligent RAM disk (in expansion unit)

RAM work area YSIZERAM (at location @F6ABH for overseas
version and OF42BH for Japanese-language version)

contains the size in binary form of the active RAM disk in
l1K=byte increments. The wvalue of this area also indicates

the type of RAM disk.

YSIZERAM RAM disk type
contents

60 6AK-byte intelligent RAM disk unit

120 128K-byte intelligent RAM disk unit

64 6dK=byte unintelligent RAM disk unit

128 128K~-byte unintelligent RAM disk unit
Other value Indicates the size of the main memory RAM

disk.
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See Chapter 16 for the formats of the intelligent and
unintelligent RAM disk units. The rest of this section

describes the format of the main memory RAM disk.

g

Data area starts at the
9th sector and allocated
toward the lowest address.

The size of
this RAM disk Data area
area is stored
in YSIZERAM.

Check sum area 4 sectors (512 bytes)

Directory area v } 4 sectors (512 bytes)

LD HL, (TOFRAM)
DEC HL

FFFFH

The lowest address of the RAM disk (marked ///) is
ralrulated as the value of the 2-byte field labeled TOP
RAM minus 1. The location of TOPRAM is OF076H for
overseas versions and (ED82H for Japanese-language

version.
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19.4 CG Fonts

The fonts used for the MAPLE are rontained in SEDRD132¢ on
the LCD controller (except those for Japanese-language
kanji, hiragana, and katakana characters)., During an 0S5
cperation, a character code issued through the BIQS
CONOUT routine is converted into the corresponding code
in the CG. The converted rode is sent to the SED1320
via the slave CPU and used to select the corresponding
font, which is then displayed on the LCD screen. A

table of CG fonts are given on the next page.

The fonts for the gaiji rharacters corresponding to
character codes #EAH through AFFH are stored in the
slave CPU. These character codes are converted into
fonts within the slave CPU and sent to the SED1328 for

di Ep‘lay-
The application program can display these CG fonts
directly by sending the ESC, "&", (CG rode) sequence

with the CONOUT BIOS funrtien (see Chapter 6}.

To get a CG font pattern Erom an application program,

use the slave CPU command crode 1BH (see Chapter 13).
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ROM Fonts

CcG

High order byte
A

7T 8 99 A BE DE F

6

5

Wl I mlwWwle=ldlmim| 230100 % |0
Bl | S|k ||+ || BR|HE|I=]|ZT|U| | |E]|P
[ C|H|T|E|# |G| & O p] 5
&l a|v Al =M M| =|C|H|E| F| A m| =
O|®| | & h|S5| @ 6| g |2 F]H
+l A Rl =54 |8 E| F| - ®
| o] L| 6| | 3| > 3| x| > Hjw|—|™]|¢ | <D
ir glolu Dl | LA | [—~E|C| O
Lol |22 2= >>|N | H|m)4 I
DTG OoAWl|LO|I|wn X JdE|Z2|0
ol NS O o T ol Tl o B B E Rl B L N e
Bl=l=s | #F|w|[3|F|r |~ |—~|%¥|+]| = I Ll
R O St B v A T R I o T Bl B O
AW o (W | <0 )0 A SR e ey i R e ) R R
= L - B JRN T+ S = IO S - - T = T o = = R 5 N NN 5 R 9
L v J

234q

IDPIC MOT
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19.5 Procedure for Identifying the 0S Version from an

Application Program

MAPLE/PINE (HC-40, PX-4, HX-40) application programs can
prevent themselves from causing fatal errors or hanging
up when executed under an unintended operating system by
checking the version of the running operating system at

the beginning of their execution.

To check the 0S version, refer to the 6-byte CP/M serial
number filed in BDOS that contains the machine type,

model (country) name, and version number.

BDOS entry address stored in
memory addresses & and 7

CP/M Serial No. | DCH|16H|@3u |pgu|gen | g1n

; o The higher 4 bits
Fixed identify the
model (country).

Q0 --- Overseas
® Machine type — 1l === HASCI
2 ——— BASCIT
APH --- MAPLE 3 === TIS
Pl =-=-- PINE 4 ——e Ty

® The lower 4 bits
indicate the
version number 1
to F.
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How to refer to the CP/M serial number field

(1) Application programs not dedicated to the MAPLE/PINE
need not check the version number. Programs that fall
within this category include:

- Programs that reference no system area.

- Programs whose screen handling routines are not

intended for MAPLE/PINE.

- Other programs

(2) Since the MAPLE has different memory maps for its
overseas and domestic versions, application programs
for the MAPLE are also divided into two groups. These
programs must use different procedures for identifying
the 0S5 version.

1) Appliration programs for overseas versions

DCH, 16H, #3H, @6H, Q¢H, @XH (% = 1-F)
DCH, l6H, @3H, @OH, @@8H, 1XH (X = 1=F)
DCH, 16H, O3H, @@H, @0H, 2XH (X = 1-F)

The appliration programs can run under operating systems
that contain one of the 05 wversion field values given
above. They should signal an error condition for other

values,
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2) Application programs for Japanese-language versioi.
DCH, 16H, B3H, @0H, B0H, 3XH --> JIS 0S

DCH, 16H, G3H, @@H, OQH, 4XH --> TXT 05 (X = 1-F)

The appliration programs can run under operating systems
that contain one of the 0S version field values given
above. They should signal an error condition for other

values,
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19,6 Procedure for Checking the Data Received by CCP

from an Application Program

When CCP starts an applicration program, it lcoads the
command line parameters in CP/M system areas at @#5CH and
B@H. CCP, however, deletes the name of the appliration
program and the drive number of the disk drive from
whirh the application program is started. Consequently,
the application program cannot determine from which
drive it was loaded into memory. The appliration
program can, however, refer to the parameter data that
the user specified via CCP by examining the CCP work

area,

Example: A>DB:BASIC TEST.BAS/

lﬁHIEI=IB|p‘|EIIICI JT|E1E|T|'LB|RJEI£QH| 1 L l 1 i

[____.Data length 1___.Data terminating

code

L———-{{EDDE starting address) - 7FFH ) (address)

Address stored in memory
addresses 6 and 7
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19.7 Procedure for Detecting the Depression of the

CTRL/STOP keys

When the STOP key is pressed, the 0S usually clears the
keyboard buffer and places a @3H (STOP key code) in the
keyboard buffer. When the STOP key is pressed
simultaneously with the CTRL key, however, the 08
terminates the currently executing I/0 operation as well
as it clears the keyboard buffer and places a @3H rode
in the keyboard buffer. This allows the user to gain
control when the program is placed in a loop waiting,
for example, for receive data in the RS-232C receive
routine. In this case, however, the application program
must know that the CTRL and STOP keys have been pressed
to terminate itself. This can be accomplished by

examining the flag field described below.

CSTOPFLG (BF16BH for overseas version; GEE25H for
Japanese-language version)
= @@H: The CTRL and STOP keys are not pressed,

% @@H: The CTRL and STCOP keys have been pressed.

After the CTRL and STOP keys are pressed simultaneously,

the keyboard buffer contains only @3H code and CSTOFLG
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is set to a nonzerec value. CSTOPFLG is cleared by the

05 when the keyboard buffer is emptied.
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19.8 Proredure for Assigning Printer Output to RS5-232C

or Serial Interfare

Qutput to the printer can be directed to either RS-232C
or serial port by rhanging the contents cf the I/0 byte
{at memory address 3).

1/0 byte, bits 7 and 6 ... 1, B --> R5-232C

1/0 byte, bits 7 and 6 ... £, 0 --> Serial

Output data will be placed on the specified port when
the following list-related commands or routines are
executed after the I/0 byte is altered as shown above:
(1) BIOS level

LIST routine (WBOOT + GCH)
{2) BDOS level

Function 5 (list)
{(3) BASIC level

LERINT command
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18.9 Procedure for Restoring the Srreen into the State

Set up by CONFIG

The screen remains in the state set up by an application
program when WBOOT is performed at the end of the
application program whereas the screen is restored into
the state that is defined by CONFIG when BOOT is invoked
by pressing the RESET switch. Any application program
whirh reconfigures the screen should restore the screen
into the original configquration at the end of its

execution.

The 05 stores in RAM memory the ESC sequence data
related to the srreen state defined by CONFIG. The
application program can restore the screen configuration
into the original state by sending this data to the

screen using CONOUT.

The ESC sequence data is stored in the two areas given
below. The ESC sequence data in earh area is terminated
by @FFH code, so the application program need only send

the data bytes until an @FFH is encountered.

COWSCRN]1 (OFODDH for overseas version; @GEDBDH for
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Japanese-language versicn): Contains the current screen

mode and virtual screen identification.
CONSCRN2 (@F@FlH for overseas version; BEDDIH for

Japanese-language version): Centains data related te the

CUrsor.
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[Sample program]

DI

LD. HL,CONSCRN1 ;screen mode, select screen

CALL LCDOUT ;scroll mode, function key display
LD HL,conscrn2 ;joursor kind and on/off

CALL LCDOUT

EI
LCDOUT :
LD A, (HL)
INC HL
INC A ;end of string?
RET Z :then return
DEC A
o A o
PUSH HL
CALL CONOUT ;display character
FOP HL

JR LCDOUT
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19.10 Procredure for Confiquring the System Environment

from an Application Program

12.10.1 Auto Power Off (common to both overseas and

Japanese-language versions)

See 7.6 "Auto Power Off Feature."

19.10.2 CBP/M Functicon Key (rommon to both overseas and

Japanese-language versions)

See paragraph (6) "Programmable Funcrtion keys" in 5.6

"Sperial Keys."

19,18.3 Curser & Function Key Display {(rommon to both

overseas and Japanese-lanquage versions)

(1) Use the CONOUT ESC segquence function to set up the

cursor and function key display modes.

- Cursor tracking: ESC, 95H
- Cursor display: Esc, "2" or ESC, "“a“
- Cursor type: ESC, D6H
- Function key display: ESC, D3H
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(2) The current settings can be located by checking the
following work areas:
- Curser tracking:
LSMODE (@F2D4H for overseas version; OF004H for
Japanese-language version)
= @0OH: Trarking mode

% OPH: Nontracking mode
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- Cursor display:
LUSSTS (AF2D7H for overseas version: 0OF007H for
Japanese-lanjuage version)
Bit 0 = @: OfE

Bit 6 = 1: On

- Cursor type:
LUSSTS (BF2D7H for overseas version; @F0E87H for

Japanese-language version)

Bit 1 = B: Nonblink
Bit 1 = 1: Blink
Bit 2 = €: Underline
Bit 2 = 1: Block

= Function key display
LUFKEDSPE (QF2DCH for overseas version; @OFeg02H for
Japanese-languaqge version)
= 7: Display

= B: No display

The screen may not actually change its configuration

when the above work areas are simply changed. This is

attributed teo reasons assoriated with the interartions
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between the screen and cther resources. Nevertheless,
the screen configuration must be set up using the CONOUT

ESC seguence functions.
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19.10.4 Date and Time {(rommon to both overseas and

Japanese-language versions)

Use the TIMDAT BIOS function (WBOOT 4 4BH) (see Chapter

4).

19.10.5 Disk Drives (common to both overseas and

Japanese-language versions)

Refer to or change the table in RAM assoriating the

physical and logiral drives.

Physical drive ccdes

g0H: RAM disk

@lH: ROM rapsule 1
g2H: ROM rapsule 2
03 FDD1

GFAH: FDD2

@5z FDD3

Bel: rood

The logical drives are indicated in the table shown

below.
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DISKTEL il
+] ——
4+2 —»
+3 —
+4 —
+5 —

+6 —=

DISKTBL: (@F1D2H for overseas version;

Drive
Driwve
Drive
Drive
Drive
Drive
Drive

Japanese-language version)

Change the contents of the DISKTEL to

A
B
C
D
E
F
G

(defaults
{defaults
(defaults
(defaults
(defaults
(defaults
(defaults

GEEEBH for

redefine the

to
to
to
to
to
to

assoriation between the physical and logical drives

(e.g., reassigning an FDD to drive A).
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Motes:
l. Do not specify values other than 80H through 06H
as physical drive codes.
2. Do not specify a physical drive rode in duplicate.
3. Sperify logicral drives between A: and G:
4. The redefined specifications remain wvalid until

the RESET switch is pressead.

19.10.6 Printer (common to both overseas and Japanese-

language versions)

Use the I/0 byte (see 19.8).
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19.18.7 RS-232C (RS-232C (1) for Japanese-language version)

The 5-byte field starting at RDSDAT (AFQ0OFH for overseas
version and OEDOFH for Japanese-language version)
contains the parameter values from bit rate through
special parameter that are set up by the BIOS RSIOX OPEN

function. See Chapter 4.

All conditions pertaining to the R5-232C interface (for
BIOS RSOPEN, RSOQUT, LIST, PUNCH, etc.) are controlled by
the data in this field except when using the R§-232C

interface after opening it with the RSIOX OPEN function.

12.10.8 Screen mode (common to both overseas and Japanese-

language versions)

(1) Send the ESC @D@#H seguence using the BIOS CONOUT
function (WBOOT + 9) to setup the screen mode. See

Chapter 6.

(2) The current screen modes ran be identified by
checking the following work areas:
- Screen mode

LSCMODE (@F2C9H for overseas version; @EFFBH for
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Japanese-language version)

CBH:
A1H:
@2H:

BA3H:

Srreen
Screen
sCcreen

soreen

mode @
mode 1
mode 2

mode 3
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- Virtual screen 1

LV1SCT + 4 (BF71FH for overseas version; OFS56DH for
Japanese-language version): Contains the
number of wvirtual screen 1 columns in binary
form.

LV1SCT + 5 (OF720H for overseas version; @FS56EH for
Japanese-language version): Contains the
number of virtual screen 1 rows in binary

form.

- Virtual screen 2

LV2SCT + 4 (BF725B for overseas version; OF573H for
Japanese-language version): Contains the
number of wvirtual screen 2 columns in binary
form.

LV2SCT + 5 (PF726H for overseas version; OF574H for
Japanese-language version): Contains the
number of wvirtual screen 2 rows in binary

form.

- Selected screen:
LDSPVS (BF2CAH for overseas version; OEFFCH for
Japanese-lanqguage version)

= (0H: Displays virtual screen 1.
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= [(1H: Displays virtual screen 2.

- Separation character
LEOUNDP (BF2D9H for overseas version; @F009%iH for
Japanese-language version): Contains the character

code proper.
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19.18.9 Serial (common to both overseas and Japanese-

language versions)

DHSDAT (AFEl14H for overseas versicon; OED14H for

Japanese-language version)

= P1lH: 4,800 bps
= [2H: 680 bps
= @3H: 158 bps

19.1@.18 Country (overseas version only)

YLDFLTC (PFEAL1H for overseas wversion)

= @FH: ASCII

= @EH: France
= [(DH: Germany
= @CH: England
= @BH: Denmark
= OAH: Bweden
= @9H: Italy

= @BH: Spain

= @6H: Norway

When this work area is altered, only the display modes

are changed and no keyboard mode is changed. After a
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WBOOT, the character fonts of the selected country are

enabled for display.
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19,11 XON/XOFF Ceontrol for the Currently Open RS-232C

Interface

The following work area is referenced to determine how

KON/XOFF control is exercised for the currently open RS-

232C interface:

SKXFLG (OF6C4H for overseas version; 0OF447H for

Japanese-language version)

Bit 4 = @: KON/ XOFF control disabled
Bit 4 = 1: XON/XOFF rontrol enabled
Bit 6 = 0O: XON has been sent.

Bit 6 = 1: XOFF has been sent,

Bit 7 = {1: XO0W has been received.

Bit 7 = 1: ¥XOFF has been received.
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19.12 Procedure for Sending and Detecting the RS-232C

Break Signal

12.12.1 Sending the R5-232C Break Signal

Run the following program:

LD A, 3FH

OUT (@DH), A

Call scftware timer to provide a delay

required for sending the rode

LD A, 37H

ouT (ODH), A

19.12.2 Detecting the R5-232C Break Signal

Use the following program:

IN A, (ODH)

Areg. bit 6

ff: Mo Break signal

Areg. bit 6 l: Break signal detected

See an 8251 manual fer Ffurther information.
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