Chapter 6 CONOUT

6.1 Outline

The MAPLE is provided with an LCD of 8 lines by 80
columns as its primary display device. The MAPLE OS
supports several screen modes to allow the user to make
effective use of this LCD. This chapter describes the

screen 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:

1) The program running on the 288 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 (SED132@). (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.)



VRAM

LCD
: A
®0 @ ®I
v L ,
LCD controller
(SED1328) (Cgigigﬁgi)
T 4‘ g
@@
@
z8¢ - SLAVE CPU
. (6301)

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

8.

Character 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),

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

Fonts for external characters are defined at the

beginning of VRAM so, if the code read from VRAM is an
external character, the LCD controller reads the
corresponding font from VRAM and transfers it to the

LCD.

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

L) 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 modes 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




2) Relationship to VRAM

The screens are located in VRAM as shown below:
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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.



4) User screen concept
The user screen is divided into three screens: real,
virtual, 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 optional. When no function key
definitions are displayed, the real screen size equals
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.

Window scr
Real o] creen
screen

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 virtual screen to meet the
needs of the applications programs which require
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




5) User screen modes

There are four user screen modes numbered from MODE 0 to
MODE 3. MODE 0 to MODE 2 are character screen modes in
which only characters can be displayed. MODE 3 is a
graphics screen mode in which both graphics and
characters can be displayed. Switching of screen modes
can be easily periormed using the BIOS call CONFIG or

CONOUT.

a) MODE 0 (80-column mode)

Two 80-column wide virtual screens are available in this
mode. Their sizes may be defined as desired, as long as
one screen consists of at least eight lines and their
total number of lines do not exceed 48. The window

screen is always located on one of these virtual

screens.



Screen RAM structure in MODE 0
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v
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Lco &= Real screen 8 lines The window

v screen is

X always on one
of the virtual

or screen. The
Virtual screen 1 contents of the

window screen

are transferred
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screen for

Window screen

(8 lines) display on the
__________________ ICD.
\J
[
Virtual screen 2 n2 lines
_________________ -
Window screen h £ nl £ 4p
(8 lines) h £ n2 £ 4%

nl + n2 £ 48
(h = 7 or 8)

b) MODE 1 (39-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.

6-10



The two virtual screens can accommodate the same number

of lines in the range 2h ¢ n £ 48.

2h lines

Screen RAM structure in MODE 1
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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 total number of columns is 79. Since each
virtual screen is provided with its own window screen,
the contents of the two virtual screens can be displayed
on the real screen at the same time. These window
screens can scroll 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.

[e)]
I
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Screen RAM structure in MODE 2
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d) MODE 3 (Graphics mode)

This mode permits the application program to display
graphics patterns on a dot basis. In this mode, the
VRAM is occupied by the 480 dots by 64 dots graphics
screen. Accordingly, there can be only one user screen
at a time. No virtual screen is supported and only a

real screen is available in this mode.

Screen RAM structure in mode 3
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6.4 Special Screen Features

(1) Display screen and write screen

As explained in the previous section, two virtual screens
are supported in MODE @ through MODE 2. However, data
can be written only onto the screen in which the cursor
is stationed (selected virtual screen)., In MODE @ and
MODE 1, only one of the two virtual écreens holding the

cursor is displayed at a time.

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

display and write.

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

the 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
BIOS SLAVE call. For further information, see

Chapter 13, "SLAVE CPU".

(5) User defined characters
User characters can be defined undér the following
conditions:
Number of user defined characters: 32 maximum

User defined character codes: OEOH - OFFH

0OEOH 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 0S
defined characters if the RESET switch is pressed.
User defined characters under the other codes remain
unchanged when the RESET switch is pressed.

0EOH = “Zl" OE1H = " _|"
Characters can be defined by sending the ESC + OEOH
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 ESC + "C" sequence via CONOUT.
See the character set tables at the back of this
manual.

- USASCII

- FRANCE

- GERMANY

- ENGLAND

-~ DENMARK

- SWEDEN

- ITALY

- SPAIN

~ NORWAY



6.5 How to Use CONOUT
Display of data on the screen is primarily accomplished
by the CONOUT BIOS call. Call the CONOUT using the
following calling seguence:

Entry address = WBOOT + 09H

Entry parameter = Load into C reg.

The CONOUT supports various control codes and ESC sequences.
The control codes and ESC sequences are fully described

in the next section. When entering more than one data

byte 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
The pages that follow list the CONOUT functions that the
MAPLE OS supports to handle control codes or ESC

sequences,
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Arrow Key Function Chart

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

using the above listed ESC sequences.

used to control the screen directly.

listed below.

Some special codes are

The codes and functions are

CODE FUNCTION DEFAULT KEY
OOH

. See the CONOUT Specifications
1BH
1CH CURSOR RIGHT -
1DH CURSOR LEFT <
1EH CURSOR UP 4
1FH CURSOR DOWN +
20H

. See the CONOUT Specifications
7FH

. SHIFT/ -

80H Does nothing. SHIFT/ <
81H

: See the CONOUT Specifications
F7H
F8H Scroll Up One Line SHIFT/ 4
FOH Scroll Down One Line SHIFT/
FAH Page Up CTRL/ 4
FBH Page Down CTRL/ ¥
FCH TOP OF SCREEN
FDH BOTTOM OF SCREEN
FEH Switch To VSl CTRL/ <
FFH Switch To VS2 CTRL/ >

Keys are disabled when they are set to 80H. When a key is set to

one of the codes F8H through FFH,

can be controlled directly by the user.
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ESC Sequence Parameter Table

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

nothing and discards any parameters.

(ESC sequences and the number of parameters that are ignored)

NUMBER CODE KANA MODE | KANJI MODE REMARKS
1 ESC "s" - 1 Access CG ROM directly
2 ESC "C" 1 1 Set character
3 ESC "L" 2 2 Change CRT Color

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

4 ESC 80H 1 - Code conversion

In the new ASCII version
(M25@39CB) kana mode, the
parameters are displayed as
they are (garbage data).

5 ESC 81H 1 - Code conversion

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

6 ESC 82H 2 - Code conversion

In the new ASCII version
(M25@34CB) kana mode, the
parameters are displayed as
they are (garbage data).

7 ESC 83H 2 - JIS C6226 - SHIFT JIS
8 ESC 84H 2 - SHIFT JIS = JIS C6226
9 ESC 90H - 2 Partial Scroll Up
10 ESC 91H - 2 Partial Scroll Down
11 ESC 92H 1 - Scroll Right

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




NUMBER

CODE

KANA MODE

KANJI MODE

REMARKS

12

ESC

93H

1

Scroll Left

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

13

ESC

95H

Set Scroll Mode

14

ESC

0C2H

Horizontal Line Write

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

15

ESC

OC3H

Horizontal Line Erase

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

16

ESC

0C4H

Vertical Line Write

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

17

ESC

OC5H

Vertical Line Erase

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

18

ESC

OCBH

Ruler Line Mode On/Off

19

ESC

OCCH

Set/Reset Guide Display

20

ESC

OCEH

Change Convert Mode

21

ESC

OD1H

Switch between VS1 and VS2

22

EsC

OD3H

Display Function Key

23

ESC

OD6H

Cursor Type

24

ESC

OEOH

O |- |[~=]|r

User Defined Character

Note:

" indicates that the MAPLE takes some action.




