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Preface

This manual describes the VDP2 (Video Display Processor 2) and how to use it. The VDP2
controls the scroll screen control and the display priority control.

Manual Notations
Notations within this manual are described below.

Binary, hexadecimal

Binary notation has a B attached at the end (as in 100B); however, B may be omitted when
binary notation is obvious. Hexadecimal notation has an H attached at the end (as in 00H
and FFH).

Units
1 Kbyte is 1024 bytes. 1 Mbit is 1024 Kbits, or 1,048,576 bits.

MSB, LSB
The structure of byte and word shows the MSB (most significant bit) on the left and LSB (least
significant bit) on the right.

An undefined bit

Abit not defined by the register is shown as a dash. A “0” should be written into an undefined
bit of the register. Bits not defined by data of tables defined by VRAM are shown as shaded.
As arule, a 0 should be written, providing that the undefined bit is ignored.

Byte, word, bit
Bits, as in digits of 0 and 1, are the lowest unit of data. A byte consists of 8 bits. A word consists
of 2 bytes, and begins from an even address.

Boundary

Aboundary defines data from an address divisible by a selected value. For example, data for a
20H-byte boundary is defined at addresses beginning from 20H, 40H, and so on. A word is a
2-byte boundary.

Address

All addresses defined by VDP2 are relative addresses within VDP2. The first address of VDP2
begins from 5E00000H. For example, VRAM is at 000000H address of the relative address, and
begins from 5E00000H address of the absolute address. The TV screen mode register is at
180000H address of the relative address, and is set at address 5F80000H of the absolute address.



Manual Structure

The main items described in each chapter are as follows.

Table 1. Chapters and Main Items

Chapter Name

Contents

Chapter 1 VDP2 Functions

VDP2 Functions

Chapter 2 TV Screen

TV Screen Mode, Normal, Hi-Res, Exclusive
Monitor, Interlace Mode, External Signal,-H
Counter, V-Counter, Exclusive Hi-Res Setting

Chapter 3 RAM

VRAM Size, Address Map, VRAM, Color RAM
Register, VRAM Change, VRAM Bank
Partition, VRAM Access Method, Color RAM
Mode

Chapter 4 Scroll Screen

Cell, Character Color Count, Transparent Dot,
Character Pattern, Pattern Name Table,
Special Function Bit, Reverse Function Bit,
Page, Plane, Map, Bitmap, Screen-Over
Process, Mosaic Process

Chapter 5 Normal Scroll Screen

Screen Scroll, Scaling, Line Scroll, Vertical Ce
Scroll Coordinates

Chapter 6 Rotation Scroll Screen

Rotation Scroll Increment, Rotation Scroll
Screen Display, Rotation Parameter
Coefficient Table

Chapter 7 Line Screen Line Color Screen, Back Screen

Chapter 8 Window Normal Rectangular Window, Normal Line
Window, Sprite Window

Chapter 9 Sprite Data Sprite Type, Sprite Color Mode, Priority, Color
Calculation

Chapter 10 Dot Color Data Palette Format, RGB Format, Sprite Dot, Scrg

Dot, Special Function Code

Chapter 11 Periority Function Priority Number, Line Color Screen Insertion

Chapter 12 Color Calculation Color Calculation, Extended Color Calculation
Special Color Calculation, Gradation
Calculation

Chapter 13 Color Offset Function Color Offset

Chapter 14 Shadow Function Normal Shadow, MSB Shadow

Chapter 15 How To Use VDP2 Operation Flow Chart, How to use RAM, Bit

Structure




Table 2.

Functions, their chapters and sections

Bank Partition

VRAM Bank Partition

Access During Display

Function Details Chapter
Overview ~ 1 VDP2 Functions
TV Screen Configuration, Designate Display 2.1 TV Screen Configuration
Area, Boarder Area
TV Screen TV Screen Mode, Normal, Hi-Res, Exclusive 2.2 TV Screen Mode
Monitor
Interlace, Non-interlace, Single-Density Interlace| 2.3 Interlace Mode
Double-Density Interlace
Address Map 3.1 Address Map
Size 3.1 Address Map
RAM VRAM Change 3.2 VRAM Change
3.3
3.4

How to Access VRAM
During Display

Color RAM Mode

Color RAM Mode

Scroll Screen

Screen Display

Screen Display Control

Character
Color Count
Bitmap Color
Count

nd il B
w|=]w;

Cell

Palette Format

10.1

Palette Format Dot Color

Cell Scroll Function

Color Dot Color Data Data
RGB Format 10.2 | RGB Format Dot Color Data
Normal Scroll Dot Color Data
Screen
Rotation Scroll Color RAM 3.5 Color RAM Mode
Screen Mode
Cell 4.3 Cell
Character 4.4 Character Pattern
Pattern
Cell Format Pattern Name | 4.6 Pattern Name Table (Page
Table (Page)
Plane 4.7 Plane
Map 4.8 Map
Bitmap Format 4.9 Bitmap
Display Area, Screen-Over 4.10 | Display Area
Mosaic Process 4.11 | Mosaic Process
Screen Scroll Function 5.1 Screen Scroll Function
Scale Function 5.2 Scale Function
Line Scroll Function, Vertical 5.3 Line & Vertical Cell Scroll

Function




Table 2.

Functions, their chapters and sections (continued)

Function Details Chapter
Coordinates Calculation 6.1 Rotation Scroll Coordinates
Calculation
Rotation Display Control 6.2 Rotation Scroll Screen
Display Control
Scroll Screen | Rotation Parameter Control 6.3 Rotation Parameter Contro
8 Window
Scroll Screen Coefficient Control 6.4 Coefficient Table Control
Line Color Screen 71 Line Color Screen
Line Screen 6.4 Coefficient Table Control
11.3 | Line Color Screen Insertion
Back Screen 7.2 Back Screen
Window Normal Rectangular Window, Normal Line 8 Window
Window, Sprite Window, Window Effective Area| 9.1 Sprite Data
Sprite Data, Type, Color Mode 9.1 Sprite Data
Priority and Color Calculation 9.2 Priority and Color
Calculation
Sprite Sprite Window 8 Window
9.1 Sprite Data
Dot Color Palette Format 10.1 | Palette Format Dot Color
Data
Data RGB Format 10.2 | RGB Format Dot Color Data
Color RAM Mode 3.5 Color RAM Mode
Priority Function 11.1 | Priority Function
9.2 Priority and Color
Calculation
Priority Special Priority Function 11.2 | Special Priority Function
10.3 | Special Function Code
Line Color Screen Insertion 11.3 | Line Color Screen Insertion
7.1 Line Color Screen
Color Calculation Function, 12.1 | Color Calculation Function
Extended Color Calculation 71 Line Color Screen
Function
Color Special Color Calculation 12.3 | Special Color Calculation
Image Process Function Function
10.3 | Special Function Code
Gradation Calculation Function | 12.2 | Gradation Calculation
Function
Color Calculation Window 8 Window
Color Offset Function 13 Color Offset Function
Shadow Normal Shadow, MSB Shadow| 14 Shadow Function
9.1 Sprite Data
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Introduction

VDP2 has a scroll and priority function. The scroll function defines the scroll screen,
moves the screen up, down, right, left, and rotates the screen. The priority function
prioritizes the display of multiple scroll screens, sprites, and external screens. It also
processes the images in operations such as color calculation and color offset.

1.1 System Configuration

VDP2 is connected to 4 Mbit or 8 Mbit VRAM and contains 32K bits of color RAM.
Image data is defined in the VRAM and color RAM from the CPU via the SCU.
Image display controlling information is set by each register in the same way. Data
defined by VRAM is read according to the setting of the register, then becomes the
image data of each scroll screen. Image data of each scroll screen and sprite image
data received from VDP1, as well as the external image data received from outside,
become image display data. Display priority is decided by the register setting.
When display image data is in a palette format, color data defined in the color RAM
according to that value is read and displayed. When display image data is in the
RGB format, it is shown as is. In this way, the acquired display color data is output
to the display device. The VDP2 system configuration is shown in Figure 1.1.

..................

i External Screen
1 Circuitry
! (OPTION)

VDP1

VDP2

Register

Color RAM

CPU SCU - Display Device

VRAM

Figure 1.1 System Configuration
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1.2 Address Map

In order to define pattern name tables and character pattern data, VDP2 is connected
to two VRAMs. VDP2 contains 32K bits of color RAM for defining color data, and
together with internal registers control VRAM. Figure 1.2 shows VDP2 controlled
VRAM, color RAM, and register address maps.

000000H
VRAM
OFFFFFH
100000H
COLOR-RAM
17FFFFH
180000H
REGISTER
1BFFFFH

Figure 1.2 Address Map

VRAM

VRAM stores scroll screen image data and data tables needed in each function.
Read access by VDP2 is always given priority over read / write access through the
CPU or DMA controller. Consequently, the CPU or DMA controller enters a wait
cycle depending on the access timing. Access through the CPU or DMA controller
is possible in units of byte, word, and long word.

Color RAM

Color RAM stores color data of sprites and scroll screens. It also defines the enable
bit of the color calculation function as it applies to the most significant bit when
necessary. Read /write access from the CPU or DMA controller is possible, but the
image may be disturbed by the access timing. Access through the CPU or DMA
controller is possible only in word units and long word units. Access in bytes is not
allowed.
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Register

Registers set each VDP2 function. Because the values of most registers are cleared to
0 after power on or reset, the values must be set. Read /write access from the CPU or
DMA controller is always possible, but the image may be poor due to the access
timing. Access by the CPU or DMA controller is possible only in word units and
long word units. Access in bytes is not allowed.




1.3 Scroll Function

The VDP2 scroll function has a scroll screen and a window.

Display Screen

The TV screen mode has the following characteristics.

Table 1.1 TV Screen Mode

TV Screen Graphic Mode Horizontal Vertical Display Device
Mode Resolution Resolution
(Pixels) (Pixels)

Normal Normal 320 224 NTSC Format
Graphic A
Normal 352 240 or
Graphic B

Hi-Res Hi-Res 640 256 PAL Format
Graphic A
Hi-Res 704 selection TV
Graphic B
Exclusive Normal 320 480 31kHz Monitor
Graphic A

Exclusive Exclusive Normal 352 480 Hi-Vision Monitor
Graphic B

Monitor Exclusive Hi-Res 640 480 31kHz Monitor
Graphic A
Exclusive Hi-Res 704 480 Hi-Vision Monitor
Graphic B

The scroll screen which can be displayed has the following characteristics.

Table 1.2 Scroll Screen

Scroll Screen Name Name Remarks
Normal Scroll 0 NBGO Can move up/down/left
Normal Normal Scroll 1 NBG1 right. Can scale
Scroll Screen Normal Scroll 2 NBG2 Can move up/down/left
Normal Scroll 3 NBG3 right.
Rotation Rotation Scroll 0 RBGO Can scale/rotate
Scroll Screen Rotation Scroll 1 RBG1
Line Line Color Screen LNCL Used only in color
calculations
Screen Back Screen BACK Displayed only when
other screens are not
displayed
Expandable Screen External Input Screen [ EXBG Screen input externally
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The following windows exist:

Table 1.3 Windows

Window Name Name Remarks

Normal Window WO Line Window allowed
W1

Sprite Window SW Sprite Character Window

Scroll Screen

The functions of the scroll screen are listed in the table below.

Table 1.4 Scroll Screen Function

Function Normal Scroll Screen Rotation Scroll Screen
NBGO NBG1 NBG2 NBG3 RBGO RBG1
Character 16 colors 16 colors 16 colors 16 colors 16 colors 16 colors
Color Count | 256 colors 256 colors 256 colors 256 colors 256 colors 256 colors
2048 colors | 2048 colors | selection selection 2048 colors | 2048 colors
32,768 colors | 32,768 colors 32,768 colors | 32,768 colors
16,770,0.00 colors selection 16,770,0.00 colors 16,770,090 colors
selection selection selection
Character 1 CellHx 1CellV; 2CellsH x 2CellsV
Size
Pattern Name| 1 Word, 2 Words selection
Data Size
Plane Size 1Hx1V1Pages;2Hx1V 1Pages; 2 Hx 2V Pages
Plane Count |4 4 4 4 16 16
Bitmap Display Display Display Not | Display Not | Display Display Not
Display Allowed Allowed Allowed Allowed Allowed Allowed
Bitmap Size 512 H x 256 V Dots None 512 H X 256 V| None
512 H x 512 V Dots Dots
1024 H x 256 V Dots 512H X512V
1024 H x 512 V Dots selection
selection
Scale 1/4~256 ratio None Any Ratio
Function
Rotation None Yes
Function
Line Scroll Yes Yes No No No
Function
Vertical Cell Yes Yes No No No
Scroll Function
Mosaic Yes Yes (Horizontal Direction Only)
Process
Function
Note: *There are 2048 colors when the color RAM is in mode 1, and 1024 colors when in mode

0or2.

Normal scroll screen changes the number of screens that can be displayed through

each setting.
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The normal scroll screen can be displayed simultaneously with one rotation scroll
screen. If two rotation scroll screens are displayed, the normal scroll screen cannot
be displayed (the register that sets RBG1 is used for NBG0). When an external input
screen is displayed, NBG1 cannot be displayed. The register that sets NBG1 is used
for the external input screen.

Line Screen

The line color screen works for color calculation and on other screens. It can indicate
whether the entire screen consists of one color, or if there is a color for each line, but
it cannot display characters.

The back screen is displayed when all other screens are transparent. The entire
screen is displayed in one color, or a color can be selected for each line, but charac-
ters cannot be displayed.

Windows

A rectangular window can be selected by using the two screen coordinate value
points in the upper left and lower right corners of a normal window. The sprite
window is a window based on sprite characters. There are three types of windows
that can be used and stacked individually for each screen: the “transparent control
window” designates the transparent area; the “color calculation window” designates
the area in which color calculation is not performed; the “rotation parameter win-
dow” selects between two rotation parameters.
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1.4 Priority Function

There are four types of VDP2 priority functions: priority function, color calculation
function, color offset function, and shadow function.

Priority Function

The display priority of the sprite and scroll screen is decided by a 3-bit priority
number. The sprite priority number can be set at a maximum value of 8, one of
which is designated by character units. The scroll screen priority number is usually
designated by surface units. When the special priority function is used, character
units and dot units can change the scroll screen priority number.

Color Calculation Function

By adding color data of multiple screens, the color calculation function produces an
effect in which the back screen can be seen through the front screen. It normally
blends two screen images, the top image and the second image, but up to four
screens images can be blended when the extended color calculation function is used.
Surface units determine whether the color calculation is performed. Sprites can

be selected by character units through sprite color calculation condition settings.
When a scroll screen uses the special color calculation function, sprites can be
selected by character units and dot units.

The color calculation ratio of the top and second images can be selected from 32
steps. Sprites can set a maximum of 8 color calculation ratios, among which one can
be selected by character units. The scroll screen is selected by surface units.

When the Gradation function is used, one selected screen can be gradated horizon-
tally and displayed.

Color Offset Function

The color offset function is used for displaying the offset value calculation (subtrac-
tion) for color data, and for fade in and fade out purposes. The color offset function
can be specified by surface unit. Up to two color offset values can be selected for
each RGB, one of which can be specified by surface units.




Shadow Function

The shadow function adds shadow to the shapes of sprite characters on each screen.
There are two types of sprite shadow: normal shadow by data, and MSB shadow.
The normal shadow can only add a shadow to the scroll screen. The MSB shadow
can add a shadow to scroll screens and to sprites.
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2.1 TV Screen Mode

VDP2 can display images in 31 kHz monitors as well as high-vision monitors, and in

NTSC and PAL standards for TV. There are three kinds of image displaying TV
screen modes: normal, high-resolution, and exclusive monitor (AKA special

monitor). Screen scan format can be selected from three types : non-interlace, single-

density interlace, and double-density interlace. A register showing TV scan
conditions is also provided.

Table 2.1 shows the TV screen modes that are selectable, the graphics mode, and the
current resolution. Furthermore, special settings are required when using exclusive

high-resolution graphics (AKA special high-resolution graphics).

Table 2.1 TV Screen Mode

TV Screen Graphics Mode Interlace Mode Horiz X Vertical. Restrictions During
Mode Resolution Use
(Pixels)
Normal 320 X 224
Non-interlace 320 X 240
Normal 320 X 256 PAL standard only
Graphic A 320 X 448
Interlace 320 X 480
320 X 512 PAL standard only
352 X 224
Non-interlace 352 X 240
Normal 352 X 256 PAL standard only
Graphic B 352 X 448
Interlace 352 X 480
352 X 512 PAL standard only
Hi-Res 640 X 224
Non-interlace 640 X 240
Hi-Res 640 X 256 PAL standard only
Graphic A 640 X 448
Interlace 640 X 480
640 X 512 PAL standard only
704 X 224
Non-interlace 704 X 240
Hi-Res 704 X 256 PAL standard only
Graphic B 704 X 448
Interlace 704 X 480
704 X 512 PAL standard only
Exclusive Monitor | Exclusive Normal Graphic A | Non-interlace 320 X 480 31kHz monitor only
Exclusive Normal Graphic B | Non-interlace 352 X 480 Hi-vision monitor only
Exclusive Hi-Res Graphic A | Non-interlace 640 X 480 31kHz monitor only
Exclusive Hi-Res Graphic B | Non-interlace 704 X 480 Hi-vision monitor only

12




Special High-Resolution Graphics Mode

The graphics mode of special high-resolution graphics A or B displays one screen by
joining the NBG0O and NBGI screens. If the following setting is not performed, the
display will not appear correctly.

Must be able to display only NBGO and NBG1.

The NBGO and NBG1 character pattern tables (or, bit map pattern) and pattern
name tables must use the exact same data.

Must be able to reduce both NBG0 and NBG1 horizontally up to 50%.

Set the vertical direction screen scroll values of NBGO and NBGI1 so that they
are identical.

Set the NBG1 horizontal screen scroll value at the NBGO horizontal screen
scroll value plus 1.

Set both NBG0 and NBG1 horizontal coordinate increments at 2.

Set the color RAM mode to 0.

Set the priority numbers of NBGO and NBG1 at the same value.

Do not enter the line color screen.

Special priority of both NBG0 and NBG1 should be in mode 0.

Do not use the color calculation function.

For registers other than those listed above, NBG0 and NBG1 settings should
be the same.

ST-58-R2 13



KTF

2.2 Interlace Mode

VDP2 interlace mode (screen scan method) consists of non-interlace, single-density
interlace, and double-density interlace modes. The non-interlace mode is 1 field per
frame (1/60 sec.). The single-density interlace mode is 2 fields (1/30 sec.) per frame;
the same image is displayed in even and odd fields. The double-density interlace
mode can display odd then even lines of the same game frame on 2 consecutive fields
(1/30 sec.) or only odd or even lines of different game frames on each fields (1/60
sec.). There is no space between scan lines in both the single-density and
double-density interlace modes, but the actual resolution in the vertical direction of
the single-density interlace mode is the same as the resolution in the vertical
direction of the non-interlace mode. Figure 2.1 shows display methods by interlace
settings.

8X8 Dot Character Pa tern

L

e Non-Interlace Mode

S . .
[ I —— Because scaming occursatthe samearea in
1 [ = every fidd, some areas may not bescanred, thus
— — EaE— creating some gaps.
e 1 frame per 1 fidd (1/60 sec.)
-
] [
I [ NS S -
-
[ ]

} } ::]—Scamhgc.)ocursineachoFidanc?evgn fied,
[ I however, since the same pictureisdisphyed, the
vertical resolutionwill be similar o that h theNon-
Interlace Mode .
1 frame per 2 fidds (1/30 sec.)

ADouwk Densty Interlace Mode

— | =1 — Scamhgoccursineachodd and even fied,
I_I ’:I however, since dfferent pctures are displayed,
the vertical resolution willbedoub e thatin the
— — Non-nterlace mode.
s I ——— 1 frame per 2 fidds (1/30 sec.)

Figure 2.1 Display Method by Interlace Setting
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2.3 TV Screen Structure

In response to the TV screen mode, VDP2 outputs image signals corresponding to
their respective NTSC standard or PAL standard TV, 31 kHz monitor, and high-
vision monitor. The TV screen is a collection of rasters constructed by vertical dis-
play intervals, vertical blank intervals (V blank interval), and their respective hori-
zontal display intervals and horizontal blank intervals (H blank interval). The TV
screen structure is shown in Figure 2.2. The location where horizontal display inter-
vals and vertical display intervals overlap is the standard display area of the various
TV formats. The set display area, where VDP2 is able to display the image, is
slightly smaller than the standard display area. The border area excludes the set
display area from the standard display, and can output either black or the back
screen.

Horizort d Tracing Horizortal Display Haorizontd Tracing
Period Period Period
\ N/ AN

Vertical Tracing ‘

Peiiod

> BoarderArea

\ertical Display Seting

Period Display Area
Vertical Tracing } ’\ Standard }

Period 1 Display Area 1

Standard DisplayA re &= Setting Display Areat BoarderArea

Figure 2.2 TV Screen Structure
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2.4 TV Screen Mode Register

The TV screen mode register controls the TV screen display. It is a read /write 16 bit
register and is at address 180000H. After the power on or reset, the value is cleared
to 0 and therefore must be set.

15 14 13 12 11 10 9 8
Tvwwo | DISP | ~ | ~ | ~ | ~ | ~ |~  |BDCLMD |
180000H 7 6 5 4 3 2 1 0

[ LsMD1 | LSMDO [ VRESO1 [VRESOO [ ~  [HRESO2 [ HRESO1 [ HRESOO |

» TV screen display bit : Display bit (DISP), bit 15
Controls picture display to the TV screen.

DISP Process
0 Picture is not displayed on TV screen
1 Picture is displayed on TV screen

Because it is in the blank condition during the display interval when this bit is 0, the
VRAM can be accessed from the CPU or DMA controller at any time. The colors
displayed when this bit is 0 are selected by the BDCLMD bit. Please make sure to
change this bit from 0 to 1 during V blank.

« Border color mode bit (BDCLMD), bit 8
Controls colors displayed by the border area.

BDCLMD Process
0 Displays black
1 Display back screen

Selects colors of all the standard display areas when the DISP bit is 0. However, after
the power on or reset, if this bit is set to 1 without setting DISP bit to 1 even once, the
back screen will not be correctly displayed. When the back screen color is set for
each line, the color displayed in the top and bottom border area will be the same
color as the lowermost back screen line in the display area.

16
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* Interlace mode bit (LSMD1, LSMDO) bits 7 and 6
Designates the interlace mode.

LSMD1 LSMDO Process

0 0 Non-Interlace

0 1 Setting not allowed

1 0 Single-density interlace
1 1 Double-density interlace

Single-density interlace is a mode that shows the same pictures in odd and even
fields; double-density interlace is a mode that shows different pictures in odd and
even fields. In either case, the spaces between scan lines are not vacant. The vertical
resolution for double-density interlace is twice that of non-interlace, but the vertical
resolution of the actual picture for single-density interlace is the same for non-
interlace. Pictures displayed in double-density interlace are vertically half the size
of pictures displayed in single-density interlace or non-interlace. When the horizon-
tal resolution (HRESO2 to HRESOO) setting is in the exclusive monitor mode, make
sure to select the noninterlaced mode (00B).

« Vertical resolution bit (VRESO1, VRESOO), bit 5, 4
Designates vertical resolution when a picture is displayed on the TV screen.

VRESO1 VRESOO Vertical Resolution Display Monitor

0 0 224 Lines NTSC or PAL format TV
0 1 240 Lines NTSC or PAL format TV
1 0 256 Lines PAL format TV

1 1 Not Allowed -

When vertical resolution is increased, then increments are added to the top and
bottom of the set display area without changing its center. When the horizontal
resolution (HRESO2 to HRESOO) is set in the exclusive monitor mode, vertical
resolution bit setting is ignored and vertical resolution is set to 480 lines.
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* Horizontal resolution bit (HRESO2 to HRESOO), bit 2 to 0
Selects the horizontal resolution when a picture is displayed on the TV screen.

HRESO2 HRESO1 HRESOO Horizontal Graphic Mode | Display
Resolution Monitor

0 0 0 320 Pixels Normal
Graphic A

0 0 1 352 Pixels Normal NTSC
Graphic B Format or

0 1 0 640 Pixels Hi-Res PAL
Graphic A Format TV

0 1 1 704 Pixels Hi-Res
Graphic B

1 0 0 320 Pixels Exclusive Normal | 31kHz Monitor
Graphic A

1 0 1 352 Pixels Exclusive Normal | Hi-Vision Monitor!
Graphic B

1 1 0 640 Pixels Exclusive Hi-Res [ 31kHz Monitor
Graphic A

1 1 1 704 Pixels Exclusive Hi-Res | Hi-Vision Monitor|
Graphic B

When special high-resolution graphics A or B is selected, other registers must be set
as directed. See “Special High Resolution Graphics Mode” on page 13 for more
information. When switching the TV mode from exclusive monitor mode to normal

mode or hi-res mode, make sure to reset the VDP2.
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2.5 External Signals and Scan Conditions

The register controlling external signals has an external signal enable register. The
register displaying TV scan conditions has a screen status register, H counter regis-
ter, and V counter register.

External Signal Enable Register

The external signal enable register controls signals from the VDP2 exterior. Itis a
read / write 16 bit register and is at address 180002H. After the power is turned on or
reset, the value is cleared to 0 and must be set.

15 14 13 12 11 10 9 8
EXTEN [~ | =~ | ~ [ =~ [ = ] ~ [JEXLTEN]EXSYEN]
180002H 7 6 5 4 3 2 1 0

[~ | ~ T ~ T ~ T =~ T ~ T DASEL [EXBGEN]

 External latch enable bit (EXLTEN), bit 9
Selects the condition for latching the HV counter value to the HV counter register.

EXLTEN Condition
0 Latches when reading external signal enable register
1 Latches through external signal

The latched H counter value can read with the H counter register; V counter value
can read with the V counter register. When reading H and V counter values through
external signals such as laser guns, the bit should be set at 1. Otherwise, it should be
set at 0.

* EXSYNC enable bit (EXSYEN), bit 8
Controls input to the internal synchronous circuit of the external sync signal.

EXSYEN Process

0 Does not input external sync signal

1 Inputs external sync signal, and synchronizes TV screen display with the
external

When synchronizing with other devices and screen displays, set to 1 and input an
EXSYNC signal. The normal setting is 0.

 Display area select bit (DASEL), bitl
Designates the image display area. Valid only when the EXBGEN bit is 1.

ST-58-R2 19
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DASEL Process
0 Displays screen image only in the set display area
1 Displays screen in the standard display area

When displaying the entire standard display area, images from external screen data
are displayed correctly. Images not in set display areas (sprite, scroll screen, etc.)
need to be made transparent using a window because they are not displayed cor-
rectly.

* EXBG enable bit (EXBGEN), bit 0
Controls input of external screen data.

EXBGEN Process
0 Does not input external screen data
1 Inputs external screen data

Because the data becomes NBG1 screen data when inputting external screen data,
the NBG1 screen settings are used for external screen. Table 2.2 shows the register
bit for setting the external screen.

20




Table 2.2 Register for setting the external screen

Address Bit Number Bit Name
180020H 9 N1TPON Transparent display enable
180028H 13,12 N1CHCN1, NTCHCNO Character Color Count

8 N1WOA WO window area

9 N1WOE WO window enable

10 N1W1A W1 window area
1800DOH 11 N1W1E W1 window enable

12 N1SWA SW window area

13 N1SWE SW window enable

15 N1LOG Window logic
1800E2H 1 N1SDEN Shadow enable
1800E4H 6~4 N1CAOS2~N1CAOSO Color RAM address offset
1800E8H 1 N1LCEN Line color screen insertion enable
1800EAH 3,2 N1SPRM1, N1SPRMO Special priority mode
1800ECH 1 N1CCEN Color calculation enable
1800EEH 3,2 N1SCCM, N1SCCMO Special color calculation mode
1800F8H 10~8 N1PRIN2~N1PRINO Priority number
180118H 12~8 N1CCRT4~N1CCRTO Color Calculation Ratio
180110H 1 N1COEN Color offset enable
180112H 1 N1COSL Color offset select

Screen Status

Register

The screen status register displays TV screen information. This read exclusive 16-bit
register is at address 180004H.

15 14 13 12 11 10 9 8
TVSTAT [ =~ | ~ [ =~ | =~ [ =~ [ =~ [JEXLTFG ] EXSYFG]|
180004H 7 6 5 4 3 2 1 0

[~ [ ~ [ =~ | ~ [JVBLANK|HBLANK]| ODD |

PAL |
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 External latch flag (EXLTFG), bit 9
Through external signals, this displays whether the HV counter value is latched to
the HV counter register. Clears to 0 when the screen status register reads out.

EXLTFG

HV Counter Value Status

0

Not latched in register

1

Latched in register

» External SYNC flag (EXSYFG), bit 8
Displays whether the internal routes through External SYNC flag are in sync.
Clears to 0 when the screen status register reads out.

EXSYFG

External Sync Status

0

Not synchronized

1

Internal circuit synchronized

* Vertical blank flag (VBLANK), bit 3
Displays the vertical scan status of the TV screen.

VBLANK

Vertical Scan Status

0

During vertical scan

1

During vertical re-trace (VBLANK)

* Horizontal blank flag (HBLANK), bit 2
Displays the horizontal scan status of the TV screen.

HBLANK

Horizontal Scan Status

0

During horizontal scan

1

During horizontal re-trace (HBLANK)
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* Scan Field Flag : Odd/even field flag (ODD), bit 1
Scan conditions are shown when the TV screen mode is the interlace mode. The
non-interlace mode is always 1.

ODD Display
0 During even field scan
1 During odd field scan

» TV standard flags : PAL/NTSC flag (PAL), bit 0

Displays TV standards.
PAL Display
0 NTSC standard
1 PAL standard

H Counter Register

The H counter register shows the H counter value. This read exclusive 16-bit regis-
ter is at address 180008H.

15 14 13 12 11 10 9 8
HCNT | ~ | ~ | ~ | ~ | ~ | ~ | HCT9 | HCT8
180008H 7 6 5 4 3 2 1 0

[ HCT7 | HCT6 | HCT5 | HCT4 | HCT3 [ HCT2 [ HCT1 [ HCTO

* H counter bit (HCT9 to HCTO), bits 9to 0

Signals controlled through EXLTEN external signal enable register show the latched
H counter values. The bit configuration of this bit changes according to the setting
of the graphics mode, as seen in Table 2.3. For normal graphics of H counter values,
the HCTO of the least significant bit is invalid data. For special normal graphics of
H counter values, the HCT9 of the most significant bit is invalid data. For the

H counter value of special high-resolution graphics, the most significant bit of HCT9
becomes invalid. Because there is no bit for HO, it shows a value of 2 dot units.
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Table 2.3 H counter register bit content

Graphic HCT9 |HCT8 |HCT7 |HCT6 |HCT5 | HCT4 | HCT3 | HCT2 | HCT1 | HCTO
Mode

Normal H8 H7 H6 H5 H4 H3 H2 H1 HO Invalid
Hi-Res H9 H8 H7 H6 H5 H4 H3 H2 H1 HO
Exclusive | Invalid | H8 H7 H6 H5 H4 H3 H2 H1 HO
Normal

Exclusive | Invalid | H9 H8 H7 H6 H5 H4 H3 H2 H1
Hi-Res

V Counter Register

The V counter register shows the V counter value. This read exclusive 16-bit register
is at address 18000AH.

15 14 13 12 11 10 9 8
VONT [ = T = T =~ [ = | =~ | =~ [ vcrs | vcis |
18000AH 7 6 5 4 3 2 1 0
[VCT7 | VCT6 | VCT5 | VCT4 | VCI3 | VCT2 | VCT1 | VCT0 |

« V counter value bit : V counter bit (VCT9~VCTO0), bit 9 to 0

Signals controlled through EXLTEN external signal enable register show the latched
V counter values. The bit configuration of this register changes according to the
settings of the TV screen mode, as shown in Table 2.4. The V counter values for
single density interlace of the normal and high resolution modes show V counter
values in their various even and odd fields. The V counter values for double density
interlace of normal and high resolution modes show the odd fields when 0 and even
field when the least significant bit of VCT0is 1. VCT1~VCT9 show the V counter
values in their respective fields.

Table 2.4 V counter register bit content

TV Screen VCT9 | VCT8 | VCT7 | VCT6 | VCTS | VCT4 | VCT3 | VCT2 | VCT1 | VCTO
(Interlace) Mode
Normal Hi-Res | V9 V8 V7 V6 V5 V4 V3 V2 V1 VO
(Non-Interlace,
Single-Density

Interlace)

Normal Hi-Res V8 V7 V6 V5 V4 V3 V2 VA1 VO 0: Odd fields
(Double-Density 1: Even fields
Interlace)

Exclusive V9 V8 V7 V6 V5 V4 V3 V2 VA1 VO

Monitor
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Introduction

VDP2 is connected to special VRAM for defining pattern name tables, character
patterns, and so on. VRAM has two divisions called VRAM-A and VRAM-B, each
having equal capacity. VRAM-A and VRAM-B can each be divided into two banks,
called bank 0 and bank 1. Banks divided with four equal capacities are called
VRAM-AQO, VRAM-A1, VRAM-B0O, and VRAM-B1. VRAM data is defined in table
3.1. Also contained is color RAM for defining the color data of scroll screens and

sprites.

Table 3.1 Data defined in VRAM

Data that must be defined when
display format is cell (format)

Data that must be defined when
display format is bitmap (format)

Data defined as necessary

Pattern name table data
Character pattern data

Bitmap pattern data

Line scroll table data
Vertical cell scroll table data

Rotation parameter table data
Coefficient table data

Line color screen table data
Back screen table data

Line window table data

3.1 Address Map

VDP2 can be applied to two types of VRAM: 4 Mbit and 8 Mbit. Programs created
for systems using a 4 Mbit VRAM can also be used in systems using 8 Mbit VRAM,

but programs created for systems using an 8 Mbit VRAM cannot be used in systems
using 4 Mbit VRAM.

\/ .; Vs
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The address map changes according to VRAM capacity being used in the system, as
shown in Figure 3.1.

e VRAM Size: 4M Bit

000000H

VRAM-AQ
01FFFFH
020000H

VRAM-A1
03FFFFH
040000H

VRAM-BO
05FFFFH
060000H

VRAM-B1
07FFFFH

e VRAM Size: 8M Bit

000000H

VRAM-AQ
03FFFFH
040000H

VRAM-AT
07FFFFH
080000H

VRAM-BO
OBFFFFH
0CO000H

VRAM-B1
OFFFFFH

Figure 3.1 Different Capacities of VRAM Address Map

ST-58-R2 27



VRAM Size Register

The VRAM size register indicates the VRAM capacity to be used in the system. Itis
a read / write 16-bit register and is at the 180006H address. Bits 3 to 0 are exclusively

for read only. Because the value of bit15 (VRAMSZ) is cleared to 0 after the power is
turned on or reset, it must be reset.

15 14 13 12 11 10 9 8
VRSIZE [VRAMSZ] -~ | -~ | -~ | =~ | =~ [ -~ [ =~ |
180006H 7 6 5 4 3 2 1 0

[~ | ~ T =~ T =~ T VER3 | VER2 | VER1 | VERO

VRAM size bit (VRAMSZ), bit 15 .
Indicates the VRAM capacity used in the system.

VRAMSZ VRAM Size
0 4 Mbit
1 8 Mbit

This bit must be set before data is written to VRAM.

Version Number Bit (VER3 to VERO), Bits 3to 0
Shows the VDP2 version number; the first is 0.

» e
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3.2 VRAM Bank Partitioning

VDP2 can access VRAM-AO, VRAM-A1, VRAM-B0, and VRAM-B1 at the same time
when both VRAM-A and VRAM-B are divided in half. As a result, more image data
can be obtained at once, a higher number of scroll screens can be displayed simulta-
neously, and a screen with multiple colors can be displayed. However, there are
limitations when selecting of VRAM read / write access through the CPU during the
display. Therefore, don’t partition the VRAM into two areas when accessing (read /
write) through the CPU during the display. Normally, accessing can be efficiently
done if divided into two areas.

RAM Control Register

RAM control register selects VRAM bank partitions with the objective of using the
rotation scroll screen VRAM as well as the color RAM mode. It is a read /write
16-bit register and is at the 18000EH address. Also, because the value is cleared to 0,
it must be set after the power is turned on or reset.

15 14 13 12 11 10 9 8
RAMCTL [CRKTE | ~ J CRMD1 [ CRMDO | ~ | ~ | VRBMD | VRAMD ]
18000EH 7 6 5 4 3 2 1 0

[RDBSB11[RDBSB10| RDBSB01]RDBSB00|RDBSAT1| RDBSA10]RDBSA01 [RDBSAQO |

Color RAM Coefficient Table Enable Bit (CRKTE), Bit 15
See “6.4 Coefficient Table Control.”

Color RAM Mode Bit (CRMD1, CRMDO), Bits 13 and 12
See “3.4 Color RAM Mode.” Set the Color RAM mode to mode 1 when the CRKTE
bit is 1. Here, the latter half of the color RAM (100800H-100FFFH) will be used for

coefficient table data, therefore, the color data cannot be stored.

VRAM Mode Bit (VRBMD, VRAMD), Bits 9 and 8
Controls VRAM bank partitions.

VRAMD 18000EH Bit 8 For VRAM-A
VRBMD 18000EH Bit 9 For VRAM-B
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VRxMD Process
0 Do not partition in 2 banks
1 Partition in 2 banks

Note: Enter A or B into bit name for x.

Rotation Data Bank Select bit: RBGO DataBank Select Bit (RDBSAQ00 to RDBSB11), Bits 7 to 0
See “6.2 Rotation Scroll Screen Display Control”.

When the CRKTE bit is 1, do not designate one of the 4 banks of VRAM to be used
as RAM for the coefficient table data.
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3.3 Accessing VRAM During Displa vy Interval

VRAM Access During Display Interval

VDP2 synchronizes scroll screen data with the TV scan and displays them while
reading from VRAM. VRAM access during display repeats the cycle as four or eight
access operating units (1 cycle). When the TV screen mode is the Normal mode, 1
cycle accesses eight times. Also, 1 cycle is accessed four times when in the high-
resolution or special monitor mode. Below are the ten types of VRAM accesses
performed in one cycle:

(1)  Normal scroll screen pattern name data read access.

(2)  Normal scroll screen character pattern data read access or bit map pattern data read access.
(3) NBGO, NBG1 vertical cell scroll table data read access.

(4) Read/Write access through the CPU.

(5) Does not access.

(6) RBGO pattern name data read access.

(7)  RBGO character pattern data read access or bit map pattern data read access.

(8) RBGO coefficient table data read access.

(9) RBGI pattern name data read access.

(10) RBGI character pattern data read access.

The timing during the 1 cycle when the above (1) through (5) are performed must be
selected for each bank of VRAM-A0, VRAM-A1, VRAM-B0, and VRAM-B1. This
selection is performed by writing the values of 4 bits, called access commands, to the
VRAM cycle pattern register. Access Commands correspond to the several types of
VRAM access.

Each VRAM access in the above items (6) through (8) occupies a full one cycle,
therefore, for one bank only one type may be selected. This is accomplished by
writing the value corresponding to each VRAM access type to the RAM control
register rotation data bank select bit. The setting of the bank VRAM cycle pattern
register, which select (6) through (8) VRAM access, will become invalid.

Each VRAM access in the above items (9) and (10) occupies a full one cycle. (9) is
fixed in VRAM-B1 and (10) in VRAM-B0. While items (9) and (10) are selected auto-
matically with the display of RBG1, the setting of the VRAM-B0 and VRAM-B1
VRAM cycle pattern registers will become invalid.
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The VRAM cycle pattern register has registers that correspond to the following
banks: VRAM-AQO, VRAM-A1, VRAM-B0, VRAM-B1. When the VRAM is not di-
vided into two partitions, the VRAM-AQ register is used for VRAM-A, and the
VRAM-BO register is used for VRAM-B. Registers for VRAM-A1 and VRAM-BI1 are
not used. Registers that correspond to the various banks are separated into eight (T0O
to T7) access timings. Access is performed in order, beginning from VRAM access,
showing the access command selected in the TO bit. TO to T7 are in effect when the
TV screen is in Normal mode, but only TO to T3 are in effect for the high-resolution
or special monitor mode; T4 to T7 are ignored. Figure 3.2 shows the VRAM cycle
pattern register used during 1 cycle.

1 partition=4 Bit, select for VRA M access

T T1 T2 / ™ T4 T5 To T7

y <—For VRAM-AQ (or VRAMA)

<—For VRAMA 1

<—For VRAM-BO (or VRAMB )

<—For VRAMSB 1

\Y
Regster enabled range (TO~T3) h HiRes o Exclusive Mont or Mode
\ /
V

Regster enabledrange (TO~T7) inNomd Mode

Figure 3.2 VRAM Cycle Pattern Register

Be sure to set “do not access” for the remaining access time after selecting the VRAM
access required in the display. If the VRAM access address selected in the VRAM
cycle pattern register is not the address in the selected bank, access won’t be done
and the correct screen will not be displayed.

Image Data Access

The required image data must be read from VRAM for normal scroll screens (NBGO
to NBG3) to be displayed. When the display format is the cell format, the required
image data is pattern name data and character pattern data. When in a bit map
format, the necessary image data is bit map pattern data. The VRAM access num-
ber for obtaining this image data during 1 cycle is decided by the conditions.

32




Pattern name data read access during 1 cycle must be set to a maximum of two
banks, one being either VRAM-AO or VRAM-BO, and the other being VRAM-A1 or
VRAM-B1. When the VRAM is not divided into two partitions, the VRAM-AQ
register is used as VRAM-A, and the VRAM-BO register is used as VRAM-B; there-
fore, one or the other must be set. Any access timing may be selected if within the
register’s effective range in all TV screen modes. The access number must be the
same as the number as determined by conditions, but the related timing does not
need to be selected.

The pattern name data read access number is shown in Table 3.2. The pattern name
data read access selection limits are shown in Figure 3.3.

Table 3.2 Access numbers of required pattern name table data during 1 cycle
Item NBGO~NBG3
Reduction setting | x1 x1/2 x1/4

Number of VRAM | 1 2 4
accesses required
during 1 cycle

TO ™ T2 T3 T4 T5 T6 T7

Only one
can be <—Fa VRAM-AO (or VRAM-A
seleded . 0 (o )
<—For VRAMA 1
<—Fa VRA M-BO (or VRAM B)
Only one
can be <—For VRAMS 1
seleded

\ /
V

Regist er enabled ange (TO~T3) in H-Res or Exclusive Monitor Mode

\ /
V

Register enabled range (TO~T7) in Normal Mode

Figure 3.3 Access selection limits of pattern name table data

As a rule, the character pattern data read access during 1 cycle can select any timing
from four banks. However, the timing that can be selected through pattern name
data access timing is limited. Only when the pattern name data access of NBGO and
NBGTI are selected in TO can select various character pattern data read accesses
through the timings of any of the four banks be selected with are no limits. The
access number must be selected so that it is the same as the number as determined
by the conditions. The related timing does not need to be selected. Character pattern
data read access numbers are shown in Table 3.3. Character pattern data read access
selection limits are shown in Table 3.4.
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Table 3.3 Character pattern data (bit map pattern data) read access number

Iltem NBGO~NBG3

Character 16 256 2048 32,768 | 16.770,000
Color Count
Reduction 1 1/2 11/4 |1 1/2 |1 1 1
setting
Number of 1 2 4 2 4 4 4 8
VRAM
accesses
required
during 1 cycle

Table 3.4 Character pattern data read access selection limits

Item TV Screen | Pattern Name Table Data Access Timing

Mode TO T1 T2 T3 T4 T5 T6 T7
Timing that | Normal TO~T2, | TO~T3, | TO~T3, | TO~T3, [ TO~T3 | T1~T3 (T2, | T3
can select T4~T7 | T5~T7 | T6~T7 [T7 T3
character Hi-Res, TO~T2 |T1~T3 |[TO, T2,|TO, T1, |- - - -
pattern data | exclusive T3 *1 T3 *2
access monitor

To display NBG screen with 2*2 Character Pattern in high res mode, following restrictions are applied :
-*1:T2,T3 instead of TO,T2, T3
-*2:T3 instead of TO,T1,T3

When the reduction setting is one, all of the character pattern data read access must
observe selection limits if the character pattern data read access is to be two or
greater. If the reduction setting is 1/2 or 1/4, the required access number when the
reduction setting is 1 (one time for 16 colors and two times for 256 colors) must
observe selection limits through one time pattern name data read access. Figure 3.4
shows character pattern data read access selection limits when the pattern name
data read access is selected in T1 and T3, with 256 colors and 1/2 reduction.

TO T T2 T3 T4 T5 T6 T7

<—For VRAM-AO (or VRAMA )

<—Fo VRA M-A1

<—For VRAM-BO (or VRAMB )

<—Fo VRA M-B1

\ / \ /
V
[ : |
T1's Pa tern Name D& a Read Access with esped to seledablerange (TO~T3 T5~T7)

\ Y / \I/
I

T3's Pd tern Name Dd a Read Access with resped to sekedablerange (TO~T3 T7)

Nde: Character Pattem Daa Read Access must be select ed twice in each sekdable
range.

Figure 3.4 Example of character pattern data read access selection
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Vertical Cell Scroll Table Data Access

When using the vertical cell scroll function in NBGO and NBG1 {Translator’s Note:
The original document reads NB1, we believe this is an error.}, vertical cell scroll table
data must also be read.

Vertical cell scroll table data read access must be performed for one surface during 1
cycle. Vertical cell scroll table data read access for NBG0O must be selected in TO or
T1 timing. NBGI vertical cell scroll table data read access must be selected within
the timing of TO to T2. Also, access for NBGO and NBG1 must be by the same bank
and NBGO access must be selected first.

When specifying the same vertical cell scroll table data read access against multiple
banks, make sure to specify the same access timing.

Figure 3.5 shows access selection limits of vertical cell scroll table data.

TO T™ T2 T3 T4 T5 T6 T7

<—Fo VRAMAOQ (or VRAM-A)

<—For VRAMA 1

<—Fo VRAM-BO (or VRAM-B)

<—For VRAMB 1

\_V_/

NBGO vertical scrol table access seledablerange (10, T1)

\_v—/

NBGH1 vertical scrol table access seledablerange (TO~T2)

Nde: For NB GO and NBG1 access timing, NBGO access must be first seleded in
the same bank.

Figure 3.5 Access select limits of vertical cell scroll table data

Read/Write Access by the CPU

When performing read / write access to the VRAM by the CPU during the screen
display interval, the timing must be set to the VRAM cycle pattern register. VDP2
waits for the selected timing in the CPU read /write access when VRAM access is
requested by the CPU, and approves access only in that timing. When read /write
access is not requested by the CPU, nothing will be performed for VRAM, even for
selected timings. Moreover, during read access through the CPU, the wait cycle will
enter the CPU until it is able to read. The write access wait cycle will not be entered
if the two word write access is at least two times.
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VRAM access by the CPU can be selected only in units of access to VRAM-A or
VRAMS-B, and can not be selected in bank units.

When selecting VRAM access by the CPU for the VRAM without two partitions, you
should select the CPU read / write access command in the VRAM cycle pattern
register of the timing performing the access. Selecting an access command that does
not access in place of the CPU read / write access command is the same as before. In
the screen display enable register, when the access command (pattern name data
read, character pattern data read, or bit map pattern data read) used for a screen not
set to be displayed is also set, it becomes the CPU read / write access. See “4.1 Screen
Display Control” about the screen display enable register.

When selecting an access command for not to access or CPU read /write with respect
to every access timing of the VRAM that is not partitioned into two areas, the CPU
access will then be always allowed during display period. This allows to use one of
the VRAMs as an auxiliary work RAM. In addition, by switching the VRAM used in
the image display as a frame buffer, the image can be displayed while being rewrit-
ten at a high speed.

Figure 3.6 illustrates the VRAM cycle pattern register selection if CPU read / write
access is being performed in T2 and T4 when VRAM-A is not partitioned.

™ T3 T4 5
Othe
CPURead/ | Aot No Other VRAM Cycle Pattem
Wiite o Access Access Reggerfor VRAM-A
ommands Commands

Figure 3.6 CPU Read/Write Access Selection when VRAM is not Divided into Two Bank

When setting the CPU read / write access for the VRAM that is partitioned into two
areas, the CPU read / write access command must be set in the VRAM cycle pattern
register of both bank 0 and bank 1 of the timing performing access. Further, in the
registers of both bank 0 and bank 1 of the timing before the set CPU read / write
access command timing, the access command that won’t access must be selected.
However, when selecting CPU read / write access in linked timing, only the timing
before the lead of the linked access timing may be selected.

Figure 3.7 illustrates the selection of the VRAM cycle pattern register when perform-

ing CPU read / write access linked to T4 and T5 while VRAM-B is divided into two
partitions.
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T3 T4 T5 T6

NoAccess |CPURead |CPU Read ggo‘eegs VRAM Cyde pattem Register
Write Wiite Commands for VRAM-BO

CPU Read/ Other _
NoA ccess Wrte \%tl.(lal?ead/ Access VRA M Cycle pattem Regist er

Commands for VRAM-B1

Figure 3.7 CPU Read/Write Access Selection when VRAM is Divided into Two Banks

VRAM Cycle Pattern Selection Process

Selection process to the VRAM cycle pattern register is listed below.

1.
2.
3.

Decide the TV screen mode.

Decide whether to partition the VRAM into two segments.

Decide the number of character colors of the scroll screen being displayed

and the reduction setting. Also, decide whether to use the vertical cell scroll
function.

Decide the VRAM bank that will store the required image data (patternname
data, character pattern data, bit map pattern data) for all scroll screens. Decide
the VRAM bank for storing vertical cell scroll table data when the vertical cell
scroll function is used.

Decide whether to read / write access through the CPU.

To observe selection limits of various access timings, select access command in
the VRAM cycle pattern register.
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An example of VRAM cycle pattern register selection is shown in Figure 3.8.

<Condition>

Set TV screen in normal mode.
Partition both VRAM-A and VRAM-B into two areas.
Set the scroll screen as follows:

Reduction |Vertical Cell Scroll
Screen Name | Character Colors Setting Function
NBGO 256 Colors x1/2 Do not use
NBG1 256 Colors x1 Use
NBG3 256 Colors x1

Banks that store data per each scroll screen:

Screen Name

Pattern Name

Character Pattern

Vertical Cell Scroll Table

NBGO A0 BO,B1 a
NBG1 AO0,A1 BO,B1 A0
NBG3 A1 A1,BO -

AO0: VRAM-AO A1: VRAM-A1 B0O: VRAM-BO B1: VRAM-B1

Allow CPU read/write access to VRAM-A

<VRAM CYCLE PATTERN REGISTER>

TO T T2 T3 T4 T5 T6 T7
N1CE [NOPN|N1PN|NOPN| NA |CPU [CPU | NA For VRAM-AOQ (or VRAM-A)
N3PN| NA |N1PN| NA NA | CPU | CPU |N3CG| For VRAM-A1
NOCG|NOCG|N1CG|N1CG| NA |NOCG|NOCG|N3CG| For VRAM-BO (or VRAM-B)
NOCG|NOCG|N1CG|N1CG| NA |NOCG|NOCG| NA For VRAM-B1
NOPN : Pattern name data read for NBGO, NOCG : Character pattern Data Read for NB(
N1PN : Pattern name data read for NBG1, N1CG : Character pattern Data Read for NBG
N3PN : Pattern name data read for NBG3, N3CG : Character pattern Data Read for NBG
N1CE: NBG1 vertical cell scroll table data read, CPU : CPU Read/Write

NA : No access

Figure 3.8 VRAM Cycle Pattern Selection
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VRAM Cycle Pattern Register

The VRAM cycle pattern register controls the VRAM access during the display
interval. Itis a 16-bit write only register with addresses from 180010H to 18001EH.
Because the value is cleared to 0 after the power is turned on or reset, it must be

reset.

CYCAOL
180010H

CYCAOQOU
180012H

CYCA1L
180014H

CYCA1U
180016H

CYCBoOL
180018H

CyCBoU
18001AH

CYCB1L
18001CH

CyCB1U
18001EH
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15 14 13 12 11 10 9 8
[VCP0A03 [VCPOAO2 [VCPOAO1 [ VCPOAOO [VCP1A03 [VCP1A02 [VCP1A01 [VCP1AQ0 |
7 6 5 4 3 2 1 0

[VCP2A03 [VCP2A02 [VCP2A01 [VCP2A00 | VCP3A03 [ VCP3A02 [VCP3A01 [ VCP3AQ0 |

15 14 13 12 11 10 9 8
[VCP4A03 [VCP4A02 [VCP4A01 | VCP4A00 [ VCP5A03 [ VCP5A02 [VCP5A01 [ VCP5AD0 |
7 6 5 4 3 2 1 0

[VCP6A03 [VCP6A02 [ VCP6AOT [VCPBAOO | VCP7A03 [VCP7A02 [VCP7A01 [ VCP7AQ0 |

15 14 13 12 11 10 9 8
[VCPOA13 [VCPOA12 [VCPOA11 | VCPOA10 [VCP1A13 [VCP1A12 [VCP1A11 | VCP1A10]
7 6 5 4 3 2 1 0

[VCP2A13 [VCP2A12 [VCP2A11 | VCP2A10 [VCP3A13 [VCP3A12 [VCP3A11 | VCP3A10 |

15 14 13 12 11 10 9 8
[VCP4A13 [VCP4A12 [VCP4A11|VCP4A10 [VCP5A13 [VCP5A12 [VCP5A11 [ VCP5A10 |
7 6 5 4 3 2 1 0

[VCP6A13 [VCP6A12 [VCP6AT1 | VCP6A10 [VCP7A13 [VCP7A12 [VCP7A11 [ VCP7A10]

15 14 13 12 11 10 9 8
[VCP0B03 [VCPOB02 [VCPOBO1 | VCPOB00 [VCP1B03 [VCP1B02 [VCP1B01 [ VCP1B00 |
7 6 5 4 3 2 1 0

[VCP2B03 [VCP2B02 [VCP2B01 [ VCP2B00 [ VCP3B03 [VCP3B02 [VCP3B01 [ VCP3B00 |

15 14 13 12 11 10 9 8
[VCP4B03 [VCP4B02 [ VCP4B01 [ VCP4B00 | VCP5B03 [ VCP5B02 [VCP5B01 | VCP5B00 |
7 6 5 4 3 2 1 0

[VCP6B03 [VCP6B02 [VCP6B01 [ VCP6BO00 | VCP7B03 [ VCP7B02 [VCP7B01 | VCP7B00 |

15 14 13 12 11 10 9 8
[VCPOB13 [VCP0B12 [VCPOB11 [ VCPOB10 | VCP1B13 [VCP1B12[VCP1B11|VCP1B10 |
7 6 5 4 3 2 1 0

[VCP2B13 [VCP2B12 [VCP2B11[VCP2B10 | VCP3B13 [ VCP3B12 [VCP3B11 | VCP3B10 |

15 14 13 12 11 10 9 8
[VCP4B13 [VCP4B12 [VCP4B11|VCP4B10 [VCP5B13 [VCP5B12 [VCP5B11 | VCP5B10 |
7 6 5 4 3 2 1 0

[VCP6B13 [VCP6B12 [VCP6B11 | VCP6B10 | VCP7B13 [ VCP7B12 [ VCP7B11|VCP7B10 |
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Table 3.5 shows access command that corresponds to the content of the VRAM
access during 1 cycle.

Table 3.5 Access command

Access Command Value VRAM Access
VCPnxx3 VCPnxx2 VCPnxx1 VCPnxx0

NBGO Pattern Name Data Read
NBG1 Pattern Name Data Read
NBG2 Pattern Name Data Read
NBG3 Pattern Name Data Read
NBGO Character Pattern Data Read
NBG1 Character Pattern Data Read
NBG2 Character Pattern Data Read
NBG3 Character Pattern Data Read
Setting not allowed

Setting not allowed

Setting not allowed

Setting not allowed

NBGO Vertical Cell Scroll Table Data Read
NBG1 Vertical Cell Scroll Table Data Read
CPU Read/Write

No Access

el el el Bl Bl Bl Bl Bl (= [ =) [=) [=] (o] [o] (o] (o)

iy Ry gy N (o] (o] (o] (o] =Y =Y =y N o (o] (o] (o]

e (= Bl 1=l B K= B K=l B (=] B (=l B (=l B (=)

Note: n: 0 to 7 (corresponds to access timing T0 to T7)
xx: A0, Al, BO, B1 (corresponds to VRAM-AO, VRAM-A1, VRAM-B0, VRAM-B1)

VRAM cycle pattern (for VRAM-AQ) bit: VRAM cycle pattern bit (VCPOAOO to VCPOAQ3,
VCP1A00 to VCP1A03, VCP2A00 to VCP2A03, VCP3A00 to VCP3A03, VCP4A00 to VCP4A03,

VCP5A00 to VCP5A03, VCP6A00 to VCP6A03, VCP7AO00 to VCP7A03)
Sets the access command of VRAM access that performs in VRAM-AQ (or VRAM-A)
timing TO to T7.
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VCPOAOO~VCPOAO3 | 180010H Bit 12~15 VRAM-AQ (or VRAM-A) Timing for TO
VCP1A00~VCP1A03 | 180010H Bit 8~11 VRAM-AO (or VRAM-A) Timing for T1
VCP2A00~VCP2A03 | 180010H Bit 4~7 VRAM-AO (or VRAM-A) Timing for T2
VCP3A00~VCP3A03 | 180010H Bit 0~3 VRAM-AQ (or VRAM-A) Timing for T3
VCP4A00~VCP4A03 | 180012H Bit 12~15 VRAM-AQ (or VRAM-A) Timing for T4
VCP5A00~VCP5A03 [ 180012H Bit 8~11 VRAM-AO (or VRAM-A) Timing for T5
VCPGBA00~VCP6A03 | 180012H Bit 4~7 VRAM-AQ (or VRAM-A) Timing for T6
VCP7A00~VCP7A03 | 180012H Bit 0~3 VRAM-AO (or VRAM-A) Timing for T7

VRAM cycle pattern (for VRAM-AL) bit: VRAM cycle pattern bit (VCPOA10 to VCP0OA13,
VCP1A10 to VCP1A13, VCP2A10 to VCP2A13, VCP3A10 to VCP3A13, VCP4A10 to VCP4A13,
VCP5A10 to VCP5A13, VCP6A10 to VCP6A13, VCP7A10 to VCP7A13)

Sets the access command of the VRAM access that performs in VRAM-A1 timing TO
to T7.

VCPOA10~VCP0OA13 | 180014H Bit 12~15 VRAM-A1 Timing for TO
VCP1A10~VCP1A13 | 180014H Bit 8~11 VRAM-A1 Timing for T1
VCP2A10~VCP2A13 | 180014H Bit 4~7 VRAM-A1 Timing for T2
VCP3A10~VCP3A13 | 180014H Bit 0~3 VRAM-A1 Timing for T3
VCP4A10~VCP4A13 | 180016H Bit 12~15 VRAM-A1 Timing for T4
VCP5A10~VCP5A13 | 180016H Bit 8~11 VRAM-A1 Timing for TS
VCP6A10~VCP6A13 | 180016H Bit 4~7 VRAM-A1 Timing for T6
VCP7A10~VCP7A13 | 180016H Bit 0~3 VRAM-A1 Timing for T7

When VRAM is not partitioned in two, the value of this register is ignored.

VRAM cycle pattern (for VRAM-BO) bit: VRAM cycle pattern bit (VCP0OBO0O to VCPOBO03,
VCP1BO00 to VCP1B03, VCP2B00 to VCP2B03, VCP3B00 to VCP3B03, VCP4B00 to VCP4B03,
VCP5B00 to VCP5B03, VCP6B00 to VCP6B03, VCP7B00 to VCP7B03)

Sets the access command of VRAM access that performs in VRAM-B0 (or VRAM-B)
timing TO to T7.
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VCP0OB00~VCPOBO03 | 180018H Bit 12~15 VRAM-BO (or VRAM-B) Timing for TO
VCP1B00~VCP1B03 | 180018H Bit 8~11 VRAM-BO (or VRAM-B) Timing for T1
VCP2B00~VCP2B03 | 180018H Bit 4~7 VRAM-BO (or VRAM-B) Timing for T2
VCP3B00~VCP3B03 [ 180018H Bit 0~3 VRAM-BO (or VRAM-B) Timing for T3
VCP4B00~VCP4B03 | 18001AH Bit 12~15 VRAM-BO (or VRAM-B) Timing for T4
VCP5B00~VCP5B03 | 18001AH Bit 8~11 VRAM-BO (or VRAM-B) Timing for T5
VCP6B00~VCP6B03 | 18001AH Bit 4~7 VRAM-BO (or VRAM-B) Timing for T6
VCP7B00~VCP7B03 [ 18001AH Bit 0~3 VRAM-BO (or VRAM-B) Timing for T7

VRAM cycle pattern (for VRAM-B1) bit: VRAM cycle pattern bit (VCP0B10 to VCP0OB13,
VCP1B10 to VCP1B13, VCP2B10 to VCP2B13, VCP3B10 to VCP3B13, VCP4B10 to VCP4B13,

VCP5B10 to VCP5B13, VCP6B10 to VCP6B13, VCP7B10 to VCP7B13).
Sets the access command of VRAM access that performs in VRAM-B1 timing TO to
T7.

VCP0B10~VCP0B13 [ 18001CH Bit 12~15 VRAM-B1 Timing for TO
VCP1B10~VCP1B13 | 18001CH Bit 8~11 VRAM-B1 Timing for T1
VCP2B10~VCP2B13 [ 18001CH Bit 4~7 VRAM-B1 Timing for T2
VCP3B10~VCP3B13 | 18001CH Bit 0~3 VRAM-B1 Timing for T3
VCP4B10~VCP4B13 | 18001EH Bit 12~15 VRAM-B1 Timing for T4
VCP5B10~VCP5B13 [ 18001EH Bit 8~11 VRAM-B1 Timing for T5
VCP6B10~VCP6B13 [ 18001EH Bit 4~7 VRAM-B1 Timing for T6
VCP7B10~VCP7B13 | 18001EH Bit 0~3 VRAM-B1 Timing for T7

When VRAM is not partitioned into two areas, the value of this register is ignored.
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3.4 Color RAM Mode

With 32 Kbits (2 Kword) of color RAM, color data that is stored is used for all scroll
screens and palette format sprites. The color data selects and stores either RGB-5 bit
(15 bit data) or RGB-8 bit (24 bit data). In addition, dividing it into 16 Kbits (1K
word) partitions, which mirrors color data, allows the gradation function to be used
or makes extended color calculation work with palette pixels in 3rd or 4th image.
There are three methods for storing color data in color RAM:

(1) Mode 0: RGB in each of 5 bits for a total of 15 bits, 1024 color settings
(2) Mode 1: RGB in each of 5 bits for a total of 15 bits, 2048 color settings
(3) Mode 2: RGB in each of 8 bits for a total of 24 bits, 1024 color settings

Because color data must be set to RGB-8 bit when it is output, a 0 will be added to
the lowest 3 bits if RGB-5 bit color data is stored in the color RAM, . When the
special color calculation mode is set to mode 3, the most significant bit of color RAM
data becomes the color calculation enable bit. See “12.3 Special Color Calculation
Function” about the special color calculation mode.
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Figure 3.9 shows the color data configuration of the color RAM.

Dda setfor RG B 5bt

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Cobor Data |CC 5Bt Blue Dda 5 Bit Geen Dda 5 Bit Red Data |
Blue Data Oupu | 5Bt Blue Da a ‘ 0 0 O |
|

Green Data Out put | 5 Bit Green Data ‘o 0 o|

Red Daa Output | 5 Bit Red Data 0 0 o|
L1 1 | L1

Note: The MSB OC is enable bitwhen special color calculdion mode is mode 3

Daa setfor R5 B 8-bt

Bt31 30 29 28 27 26 25 24 23 2 21 20 19 18 17 16

Bit15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

CdorData | 8 Bit Geen Dda | 8Bt Red Dda
Lo

Blue D& a Ouput | L BBIt Blule Dala | |

Green Data Oupu | 8Bt GreenDa a |

RedDaaOutput| | BBitRedDaa |

Nde: TheMSB CC is enable bit when specid cobr calculation mode is mode 3.
Shaded bt areas are ignored.

Figure 3.9 Color data configuration on the color RAM
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Color data written to the color RAM is illustrated in Figure 3.10.

Mode 0
100000H 1K Word
16 bit X 1024 Colors
............................ >Same Color Data
16 bit X 1024 Colors 1K Word
100FFFH
Mode 1
100000H
16 bit X 2048 Colors 2K Word
100FFFH
Mode 2
100000H
32 bit X 1024 Colors 2K Word
100FFFH

Figure 3.10 Color Data of the Color RAM

RAM Control Register

The RAM control register selects the bank partitions of the VRAM, the purpose of
using the rotation scroll screen of VRAM, and the color RAM mode. It is a read /
write 16-bit register and is at the 18000EH address. Also, because the value is
cleared to 0, it must be set after the power is turned on or reset.

15 14 13 12 11 10 9 8
RAMCTL [ CRKTE [ ~ | CRMD1 | CRMDO | ~ [ ~ | VRBMD | VRAMD |
18000EH 7 6 5 4 3 2 1 0

[RDBSB11]RDBSB 10 RDBSB01|RDBSB00 [RDBSA11|RDBSAT0 | RDBSA01[RDBSAQD ]

Color RAM Coefficient Table Enable Bit (CRKTE), Bit 15
See “6.4 Coefficient Table Control.”
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Color RAM mode bit (CRMD1, CRMDO), bits 13 and 12

Selects the color RAM mode. See “3.4 Color RAM mode.”

Set the Color RAM mode to mode 1 when the CRKTE bitis 1. Here, the latter half
of the color RAM (100800H-100FFFH) will be used for coefficient table data,
therefore, the color data cannot be stored.

CRMD1 CRMDO Mode Process

0 0 0 RGB each 5 bits, 1024 color settings
0 1 1 RGB each 5 bits, 2048 color settings
1 0 2 RGB each 8 bits, 1024 color settings
1 1 - Setting not allowed

Writing color data to the color RAM must be done after these bits have been set.
When mode 0 is set, data written to the first half of the color RAM will be mirrored
in the second half automatically.

VRAM mode bit (VRBMD and VRAMD), bits 9 and 8. (See “ 3.2 VRAM Bank Parti-
tion.”)
Rotation data bank select bit: Data bank select bit (RDBSA01, RDBSA00, RDBSAL11,

RDBSA10, RDBSB01, RDBSB00, RDBSB11, RDBSB10)
Designates the use objective of the VRAM of the rotation scroll screen. This bit is

only in effect when the rotation scroll screen is displayed. (See “6.2 Rotation Scroll
Screen Display Control.”)

In the rest of the document, "color RAM address" refers to the index of a 16 bit or 32 bit data in color
RAM. The data size is given by the color RAM type for color data (see figure 3.10), or by coefficient
table data size for coefficient data.
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4.1 Screen Display Control

The scroll screen selects screens not displayed by controlling VRAM access used in
the display of each screen, and can also indicate whether to invalidate the dot color
code (transparency code) in each screen, which are the transparent dots of the screen
being displayed.

Screen Display Enable Register

The screen display enable register controls the screen display and transparency code.
With a write-only 16-bit register, its address is 180020H. Because the value of the
register is cleared to 0 after power on or reset, the value must be set.

15 14 13 12 11 10 9 8
BGON [~ [ ~ [ ~ [ ROTPON [ N3TPON [ N2TPON [ NTTPON | NOTPON |
180020H 7 6 5 4 3 2 1 0

[~ [ ~ [ RION | ROON | N3ON | N2ON | N1ON | NOON |

Transparent display enable bit (NOTPON, NITPON, N2TPON, N3TPON, ROTPON)
Designates whether to nullify the transparency code. For more specifics about the
transparency code see Transparent Dots in section “4.3 Cell.”

NOTPON 180020H Bit 8 For NBGO (or RBG1)

N1TPON 180020H Bit 9 For NBG1 (or EXBG)

N2TPON 180020H Bit 10 For NBG2

N3TPON 180020H Bit 11 For NBG3

ROTPON 180020H Bit 12 For RBGO

XXTPON Process

0 Validates transparency code (transparency code dots become transparent)

1 Invalidates transparency code (transparency code dots are displayed according to da
values)

Note: NO, N1, N2, N3, or R0 is entered into bit name for xx.
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Screen display enable bit: On bit (NOON, N1ON, N2ON, N3ON, ROON, R10ON)
Designates whether to display each scroll screen.

NOON 180020H Bit 0 For NBGO
N1ON 180020H Bit 1 For NBG1
N20ON 180020H Bit 2 For NBG2
N3ON 180020H Bit 3 For NBG3
ROON 180020H Bit 4 For RBGO
R10ON 180020H Bit 5 For RBG1
XxXON Process

0 Cannot display (Does not execute VRAM access for display)

1

Can display

Note: NO, N1, N2, N3, R0, or R1 is entered into bit name xx.

When the screen access command (which has a 0 bit) is set in the VRAM cycle pat-
tern register, the access command is ignored and the VRAM access for displaying
the screen will not be performed.

When ROON is 0, do not set RION at 1.

When both ROON and R1ON are 1, the normal scroll screen can no longer be dis-
played. At this time, VRAM-BO is fixed in RAM used for RBG1 character pattern
tables; and VRAM-B1 is fixed in RAM used for RBG1 pattern name tables.

When a specific screens can no longer be displayed by register settings, the screen bit
should be set to 0. For example, when both ROON and R1ON are 1, set the NOON,

NION, N20ON, N3ON bits at 0. See section “6.2 Rotation Scroll Surface Display

Control” for more about rotation scroll surfaces.

ST-58-R2
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4.2 Scroll Screen Structure

The scroll screen has two screen formats, the cell format and the bit map format.

Cell Format

The cell format scroll screen is composed of picture pattern “cells” that are 8 H dots
by 8 V dots; cells are arranged in 1 HX 1V or2 HX 2 V to form “character pat-
terns.” A “page” is an arrangement of character patterns in 32 HX 32 V or 64 H X 64
V. A ”plane” is an arrangement of pages 1 HX1V, 2HX1V,or2HX2V. A
“map” is an arrangement of planes 2 H X 2 V (for normal scroll screens), or 4 H X 4
V (for rotation scroll surface). Figure 4.1 shows the cell format configuration of the
scroll screen.

Charader
Cel P tern Page Plane Map
[ ] ’
8Hdo T
X THcall
8V dot .
o
o
character pattem
2Veell (64 HX64 Veel) Vg 2v|>d(ane
2Hpage (hormd scrdl screen)
X or
1V page 4Hpane
o X
2Hpage 4V pane
X (ct aionscrdl screen)

2V page

Figure 4.1 Scroll screen configuration of the cell format

Dot color data stored as character pattern tables in VRAM becomes cell data. Color
data is composed of 4, 8, 16, or 32-bit character color. Character pattern data is cell
data arranged in one or four pieces. Page data is character pattern name data (ad-
dress of character pattern table) stored as a pattern name table. Page data arranged
in one, two, or four pieces is a plane. The map selects the lead address of the pattern
name table in the map register and map offset register. Figure 4.2 shows the con-
figuration of a cell format of the scroll screen and corresponding data settings.

50




Map Register + Map Offse t Regster

Map
Top Addre ss of PaneA PNT
Plane A Plane B TopAddess of Plane B PNT
Top Addressof Pene C PNT
Top Adde ss of Plane D PNT
Plane C PbneD i
PNT : Pattem Name Table
Ph ne Pattem Name Tabe (VRAM)
3 CP0O PaternName Data
Page 0 | Page 1 ;
9 9 i Page 0
CP 1023 Patten Name Daa
Page 2 | Page 3 CP0O Pattern Name D ata
Page 1
CP1023 PaternName Data Page
) ) Plane A| < CPO—fFT——"——=— F—CP31
Plane Size Regiger CPOPdte nNan e Daa '
Phne Siz Page 2 |
CP1023Patern Name Data .
CPO Pattern Name Data CP992—f F-CP1023
i Page 3
L CP1@23Fdtea n Nanjglid a Pattem Name Control Register
: Pattern Name Data Siz
CP : Character Pattern
Charad er Pattem Charad er Patten Table (VRAM)
cell ol cell 1 4 Dot 0 Color Data
' CellO
Cell 2 [Cell 3| Dot 63 Cobr Data
Dot 0 Color Data
Charad er Control Register Cell1
Cham der Size Chamcter Dot 63 Cobr Data cel
e
Fattem 0 Dot 0 Color Data Dot 0 —F 3 Dot7
' Cell2
Dot 63 Cobr Data <
Dot 0 Color Data Dot 56 —F = Dot 63
} Cell3
L Dot 63 Cobr Data Character Control Register
Chamcter Cobr Count

Note: Character pattern and phk ne size vary dependn g on the regiter setting; map size vares
depending on the sco | sceen type. The above fgure is an exampk of the @se when character
patternis2 Hcels X2 V @ ls. The planeis 2 Hpages X 2V pages and nom al scrol screen

(2 H planes X 2V planes).

Figure 4.2  Scroll screen configuration of cell format and corresponding data settings.
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Bit Map Format

The scroll screen of the bit map format is composed of a bit map pattern 512 H (or
1024) dots and 256 V (or 512) dots. When a screen is displayed by the bit map for-
mat, the size of the bit map must be set in the register and the set size of the bit map
pattern must be stored in VRAM. Figure 4.3 shows the scroll screen configuration of
the bit map format. Figure 4.4 shows the relationship of the register and the scroll
screen of the bit map format.

Bitmap

1 Dot —> T

512 HX25% V dit s

512 HX512 V dat s

1024 H X 256 Vdots
or

1024 H X 512V dots

Figure 4.3 Scroll screen configuration of the bit map format

Map Offset Regster
VRAM Charader Contrd Register

Map Offset —>/

Da 0 CdorData <——| CharaderCobr Count

Bitmap Shape Btmap<

CharaderCortrd Regser

—' Bitmap Size

Figure 4.4 Relationship of bit map format scroll screen and data settings
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4.3 Caell

The cell is a picture pattern 8 H dots by 8 V dots, and is stored in VRAM. The char-
acter color count (number of colors per one cell) can be selected from among 16, 256,
2048, 32,768, or 16,777,216 colors. The amount of RAM required in the size of each
dot color data and in data of one cell changes according to the color count.

Character Color Number

There are two color formats for displaying characters: the palette format and the
RGB format. The palette format treats display color data as color RAM address data
selected by the dot color code within cell data, and palette number within pattern
name data. The RGB format treats cell data as display color data. Table 4.1 shows
the character color count and the number of bits per dot at that time in the various
color formats.

Table 4.1 Character color count and dot data size

Color Format Character Color Count Bit Count for 1 Dot

16 colors 4 bits
Palette Format 256 colors 8 bits

2048 colors 16 bits (Only use lower 11 bits)
RGB Format 32,768 colors 16 bits

16,770,000 colors 32 bits (Only use MSB and lower 24 bits)

Note: In color RAM modes 0 and 2, 2048-color becomes 1024-color.

Cell Data Configuration

The data configuration of each cell stored in a character pattern table changes ac-
cording to the bit count of one dot. The boundary when stored in VRAM is 20H and
has no relationship to the bit count of one dot. Cell data configuration is shown in
Table 4.2 and Figure 4.5.

Table 4.2 Cell Data Configuration

Bit Count for 1 Dot Cell Data Boundary
4 bits/dot 32 bytes/cell 20H byte
8 bits/dot 64 bytes/cell 20H byte
16 bits/dot 128 bytes/cell 20H byte
32 bits/dot 256 bytes/cell 20H byte
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(1) 4 bitd dot (32 bytedcell)

Charader PaternTabe Y A M)
bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
+00H | Dot0-0 Daa Dd 0-1 Data Dd 0-2 Data Dd 0-3 Data
w1 | D104Dda | DotosDaa | Dd 06Data | Dd 07 Dnta
| 1 | | | | | 1 | | 1 |
+EH | Dot74 Daa Dd 7-5 Data Dot7-6 Daa Dd 7-7 Data
L L L P
Da 0 1 2 3 4 5 6 7
Dd 0 +00 +01 +02 +03
IENEIENES
2| +08 +09 +0A +08B
3 7+C(;77+(D 777777 ;OE 777777 + 7(1)7F’” cdl
4 +1‘0 +1:1 +1‘2 +‘13
5| +1a | w5 | we | w7
6| +8 +19 A +1B
7] vt | ep | wE | s

Nde 1 The upper keft nataionin the cell isdd 0-Q to the rght aredd 0-1,
dot02,dd 0-3 ..
Nde 2 Numbersinthe cells are VRAM addresses (Hexadecmd) of dot (2
dots) datg withVRA M address ofdd 0-Q 0-1da aasthe
rference.

Figure 4.5 Data configuration of cells by character color count
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(2) 8 ity dot (64 bytescell)

Charader PdternTabe VA M)
Bti5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00H Dot0-0 Daa Dot0-1 Daa
| | | | | | | 1 1 | |

+02H Dd 0-2 Data Dot0-3Daa
Lo I TR N N

+FH Dd 7-6 Data Dot 7-7 Daa
1 1 1 1 L L 1 1 1 L L 1 1 1

Da 0 1 2 3 4 5 6 7
Da 0 +00|+01|+02| +03 | +04 | +05| +06 | +07

1 [+08[+09|+0A |+0B |+0OC [+0D | +OE| +OF

+10|+11 | +12| +13| +14 | +15| +16 | +17

+18|+19|+1A|+1B [+1C|+1D | +1E[ +1F | Cd]

+20 | +21|+22| +23 | +24 | +25| +26 | +27

+28 | +29 [+2A [+2B |+2C |+2D | +2E| +2F

+30 | +31|+32|+33 | +34 | +35| +36 | +37

N o o M~ wN

+38 | +39 | +3A| +3B |+ [+ | +3E| +3F

Nde 1: The upper l€ft notaionin the cel isdd 0-Q to the rght are dat 0-1,
dot02,dd 0-3 ...

Nde 2: Nunbersinthe cells are VRAM addresses (Hexadecimd) o dot
data, with VRAM address ofdd 0-Odad aastherderence.

Figure 4.5 Data configuration of cells by character color count (continued)
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(3) 16bitsdot (128 bytes/cel)

Bt15 14 13 12

Charader PdternTabe VRA M)

1

10

9 8 7 6

5

4

3 2 1 0

+00H

Dot 0-0 Ddaa
| | |

+02H

Dot0-1 Dda
1 L !

+ EH

L

Dot 7-7 Dda
1

Il 1

Da 0

Da 0

N o o M~ w N

1

2 3 4 5

6

7

+00

+02

+04 | +06 | +08 | +0A

+0C

+E

+10

+12

+14 | +16 | +18 | +1A

+1C

+1E

+20

+22

+24 | +26 | +28 | +2A

+X

+2E

+30

+32

+34 | +36 | +38 | +3A

+3

+3E

+40

+42

+44 | +46 | +48 | +4A

+40

+4E

+50

+52

+54 | +56 | +58 | +5A

+5

+5E

+60

+62

+64 | +66 | +68 [ +6A

+&C

+6E

+70

+72

+74 | +76 | +78 | +7A

+7C

+7E

Cdl

Nde1: Theupper €t nota ion n thecell is dot 0-0; to therightare dot0-1,
dd 0-2 dat 0-3 ..

Nd e2: Numbersin the cells are VRAM addresses (Hexadecdmal) of dd
daa, with VRAM address d dot 0-0 data as the reference.

Figure 4.5 Data configuration of cells by character color count (continued)
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(4 32bitddot (256 bytescel)

Charader PaternTabe Y A M)
BIT15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

+00H Da 00 Data Mod signficart word)

| | | | | | | | | | | |
+02H Dd 00 Data (Leaa sgﬁlfcant word)

1 1 1 1 1 1
+04H Dd 01 Data (Mod S|g1f|cart word)

1 1 I 1 1 1
+FCH Dd 7-7 Data Mog signficart word)

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
+EH Dd 7-7 Data (Leadt significant word)

1 1 1 1 1 1 1 1 1 1 L 1 1 1 1

otd 1 2 3 4 5 6 7

Dot0O |+00 [ +04|+08|+0C|+10|+14|+18|+1C

1 [+20|+24|+28|+X | +30| +34| +38| +3C

+40 | +44 | +48 |+4C | +50 | +54| +58| +5C

+60 | +64 | +68 (+@C | +70| +74( +78| +7C| Cd|

+80 | +84 | +88 [+8C | +90| +94| +98| +9C

+A0 | +A4 | +/8 |+AC| +B) | +B4| +B8| +BC

+CO (+C4(+C8(+CC|(+D0| +D4| +D8(+DC

N o o M~ wDN

+B) | +B4 | +E8|+EC | +FO| +F4| +F8|+FC

Nde 1: The upper It notd bnin thecel isdd 0-Q to the right are dat 0-1,
dot0-2,dd 0-3 ...

Nde 2: Numbersinthe cells are VRAM addresses (Hexadecimd) d dot
data MSW), with VRAM address o dot 0-0 data (MSW) as the
réernce.

Figure 4.5 Data configuration of cells by character color count (continued)

Transparent Dots

Dot color code, which are transparent dots (transparency code), changes according
to the color format. When the color format is the palette format, the transparent dot
applies when all bits per one dot is 0; when the RGB format, the transparent dot
applies when the most significant bit of the dot data is 0.

When in the palette format, lead color data of the palette corresponds to the trans-
parency code; therefore, it normally cannot be used. If the transparency code is
nullified, this color data can be used. Control is done by the screen display enable
register. Table 4.3 shows the transparent dot data values.
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Table 4.3 Transparent dot data values

Color Format Character Color Bit Count for 1 Dot Transparency Code
Count
16 colors 4 bits/dot OH (4 bit)
Palette Format 256 colors 8 bits/dot 00H (8 bit)
2048 colors 16 bits/dot 000H (lower 11 bits)
RGB Format 32,768 colors 16 bits/dot MSB (bit 15) is 0
16,770,000 colors 32 bits/dot MSB (bit 31) is 0

RGB Format Dot Data

When the color format is the RGB format, the character color count can be selected
from two groups: 32,768 colors and 16,770,000 colors. 16,770,000 colors are desig-
nated by RGB 8-bit; but 32,768 colors designate the higher 5 bits within RGB 8-bit,
and the lower 3 bits are set to 0. The transparency bit designates whether it is a
transparent dot. The most significant bit is a transparent dot when 0. In the screen
display enable register, when the transparency code is indicated as invalid, the
transparent bit is ignored. Figure 4.6 shows the dot data of the RGB format.

When 32768 Cobrs

Bit15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
Transparent Blue D a Green Data Red Data

Bit T 7]e|s|ala]7]e][s5][4a]3]7]6]5]a]3

When 16,770,000 Cdors

Bit32 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

Transparert — Blue Data
Bt T 7]lels|a]3]2]1]0

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
Gren Dda Red Da a

7065 |a|3]2]1|o]7]6|5]a]3]2]1]0

Nd e Shaded hits are ignored

Figure 4.6 RGB format dot data
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4.4 Character Patterns

Character patterns are perfect squares composed of 1 or 4 cells; the size is specified
in their respective registers.

Character Size and Cell Arrangement

When the character pattern is composed of four cells, the data of a cell that is used in
the same character pattern must be linked to and stored in a character pattern table.
The relationship of cell arrangement by character size (cell number of character
pattern) and character pattern table is shown in Figure 4.7.

Charmader PaternTabe

Selected —» When 1 Hcell X 1V cell
Charader
Pattem
Cel Data 0
ﬁigd?f Cell Data 0 8dd
Address
K——0—>
8dd
Cell Data 1
When 2 Hcells X 2V cells
CdlDaa2 ~
Cell Data O CdlDaa1
16 dot
Cdl Ddaa 3
CdlDaa2 Cdl Daa 3
Y
Cel Data4 K >|
16 dot

Figure 4.7 Cell Arrangement by Character Size
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4.5 Character Control Register

The character control register selects cell and bit map formats, the number of charac-
ter (bit map) colors, and the size of the character pattern or bit map. This register is
a write only 16-bit register located in addresses 180028H to 18002AH. Because the
value of the register is cleared to 0 after the power is turned on or reset, the value
must be set.

15 14 13 12 11 10 9 8
CHCTLA [ ~ | ~ [N1CHCN1[N1CHCNO[N1BMSZ1[N1BMSZO] N1BMEN [ NTCHSZ |
180028H 7 6 5 4 3 2 1 0
[ = [NOCHCN2]NOCHCNT]NOCHCNO|NOBMSZ1]NOBMSZO] NOBMEN | NOCHSZ |
15 14 13 12 11 10 9 8
CHCTLB [~  |ROCHCN2JROCHCN1[ROCHCNO] ~ | ROBMSZ | ROBMEN | ROCHSZ |
18002AH 7 6 5 4 3 2 1 0

[~ [ ~ [N3CHCN[N3CHSZ| ~ | ~ | N2CHCN [ N2CHSZ |

Character color number bit (NOCHCN2 to NOCHCNO, N1ICHCN1, NICHCNO, N2CHCN, N3CHCN,
ROCHCNZ2 to ROCHCNO)

Designates the character color count of each screen, and the bit map color count
when displaying by the bit map format.

NOCHCN2~NOCHCNO 180028H Bit 6~4 For NBGO (or RBG1)

N1CHCN1,N1CHCNO 180028H Bit 13,12 For NBG1 (or EXBG)

N2CHCN 18002AH Bit 1 For NBG2

N3CHCN 18002AH Bit 5 For NBG3

ROCHCN2~ROCHCNO 18002AH Bit 14~12 For RBGO

NOCHCN2 | NOCHCN1 | NOCHCNO | TV Screen Mode Color
Normal Hi-Res Exclusive Format

Monitor

0 0 0 16 colors 16 colors 16 colors Palette Format

0 0 1 256 colors 256 colors 256 colors Palette Format

0 1 0 2048 colors 2048 colors 2048 colors Palette Format

0 1 1 32,786 colors | 32,786 colors | 32,786 colors | RGB Format

1 0 0 16,770,000 Setting not Setting not RGB Format
colors allowed allowed

1 0 1 Setting not allowed (Please do not set.)

1 1 0 Setting not allowed (Please do not set.)

1 1 1 Setting not allowed (Please do not set.)

Note: Cannot be displayed by the exclusive monitor mode when used as RBG1.
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N1CHCN1 N1CHCNO TV Screen Mode Color Format
Normal Hi-Res Exclusive
Monitor

0 0 16 colors 16 colors 16 colors Palette Format

0 1 256 colors 256 colors 256 colors Palette Format

1 0 2048 colors 2048 colors 2048 colors Palette Format

1 1 32,786 colors | 32,786 colors | 32,786 colors | RGB Format
Note: When used as EXBG, and when the set values are NICHCN1 =1, N1ICHCNQO = 1 there are

16,770,000 colors

NnCHCNO TV Screen Mode Color Format
Normal Hi-Res Exclusive
Monitor
0 16 colors 16 colors 16 colors Palette Format
1 256 colors 256 colors 256 colors Palette Format
Note: 2 or 3is entered in bit name for n.
ROCHCN2 | ROCHCN1 | ROCHCNO | TV Screen Mode Color
Normal Hi-Res Exclusive Format
Monitor
0 0 0 16 colors 16 colors Cannot Display| Palette Format
0 0 1 256 colors 256 colors Cannot Display| Palette Format
0 1 0 2048 colors 2048 colors | Cannot Display| Palette Format
0 1 1 32,786 colors | 32,786 colors | Cannot Display| RGB Format
1 0 0 16,770,000 Setting not Cannot Display| RGB Format
colors allowed
1 0 1 Setting not allowed (Please do not set.)
1 1 0 Setting not allowed (Please do not set.)
1 1 1 Setting not allowed (Please do not set.)

Depending on the color count of NBGO0 and NBG1, some scroll screens won't be
displayed. When NBGO is set at 2048 or 32,768 colors, NBG2 can no longer be
displayed. When NBGO is set at 16,770,000 colors, NBG1 to NBG3 can no longer be
displayed. When NBG1 is set at 2048 or 32,768 colors, NBG3 can no longer be

displayed.

ST-58-R2
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Bit map size bit (NOBMSZ1, NOBMSZ0, N1BMSZ1, N1BMSZ0, ROBMSZ)
Designates the bit map size of each screen when display is in a bit map format.

NOBMSZ1,NOBMSZ0 180028H Bit 3,2 For NBGO
N1BMSZ1,N1BMSZ0 180028H Bit 11,10 For NBG1
ROBMSZ 18002AH Bit 10 For RBGO
NnBMSZ1 NnBMSZz0 Bitmap Size

0 0 512 H dots X 256 V dots

0 1 512 H dots X 512 V dots

1 0 1024 H dots X 256 V dots

1 1 1024 H dots X 512 V dots

Note: 0 or1is entered in bit name for n.

ROBMSZ Bitmap Size
0 512 H dots X 256 V dots
1 512 H dots X 512 V dots

Bit map enable bit (NOBMEN, N1BMEN, ROBMEN)
Designates whether to display the scroll screen in a bit map format.

NOBMEN 180028H Bit 1 For NBGO
N1BMEN 180028H Bit 9 For NBG1
ROBMEN 18002AH Bit 9 For RBGO
XxXBMEN Screen Display Format

0 Cell Format

1 Bitmap Format

Note: NO, N1, or RO is entered in bit name for xx.
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Character size bit (NOCHSZ, N1CHSZ, N2CHSZ, N3CHSZ, ROCHSZ)
Designates the character size when the scroll screen is in a cell format.

NOCHSZ 180028H Bit O For NBGO (or RBG1)
N1CHSZ 180028H Bit 8 For NBG1

N2CHSZ 18002AH Bit 0 For NBG2

N3CHSZ 18002AH Bit 4 For NBG3

ROCHSZ 18002AH Bit 8 For RBGO

xXxCHSZ Character Pattern Size

0 1HCell X1V Cell

1 2 H Cells X 2 V Cells

Note: NO, N1, N2, N3, or R0 is entered in bit name for xx.
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4.6 Pattern Name Table (Page)

Pattern name table (or page) stores the method of arrangement when the character
pattern is in a square the size of a 64 X 64 cell in the VRAM. It also arranges pattern
name data in table form and stores it in VRAM. Pattern name data selects the lead
address of the character pattern stored in VRAM and the control information for
each character pattern. Pattern name data in a pattern name table is in one-word or
two-word. When in one-word, auxiliary data of the least significant 10 bits of the
pattern name control register is added to make up for insufficient bits.

Pattern Name Table Data Configuration

The boundary stored in VRAM and VRAM capacity required in a pattern name table
of 64 X 64 cells (1 page) change depending on the pattern name data size (word
count) and character size. The capacity and data configuration of pattern name
tables are shown in Table 4.4 and Figure 4.8.

Table 4.4 Pattern name table capacity and page boundary of one page

Pattern Name Data Character Size Contents of 1 Boundary During
Size Page VRAM Storage
1 Word 1 HCell X1V Cell 8192 Bytes 2000H

2 H Cells X2 V Cells 2048 Bytes 800H
2 Words 1 HCell X1V Cell 16,384 Bytes 4000H

2 H Cells X 2 V Cells 4096 Bytes 1000H
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(1) PdternName Daa Size : 1 word
Chearacter Pa tern Size : 1 Hcell X1V cell

Pattem Name Tabe ¥ A M)
Bt1#5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

+00 00H Character Pa tern 0-0 Patern Name Daa
| | | | | | | | | | |
+00 02H | | Clharalder r’attelrn 0|1 PatlternINamIe Dafa |
+1FFEH Charader Pattem 63-63 Pattern Name Data
L 1 L l 1 L l 1 L l 1 L

Chaacter ¢

Pattem 0 1 2 ooem 8162 @3
Chearacter
Patern 0 |00 | +0002 | +0®4 +007A [+007C | +007E
4 |*0080 | +0082 |+0084 +00FA |+00FC | +00FE
Page
62 |*1F00 [+1F02 |+1F04 +1F7A|+1F7C| +1F7E
63 [+1F80 | +1FB82 [+1F84 +1FFA [+1FFC |+1FFE

Note 1. The upper-ldt notaionin the page is character pattem 0-Q to the right are
charader paterns 0-1,02,0-3, ...

Note 2 Numbers in the pages are VRAM addresses (Hexadecimal) of pattern name data
d charact er pattems, with VRAM address d charader patern0-0 pdternname
dat aas therd erence.

Figure 4.8 Data configuration of pattern name tables

65



KTF

(2 PdternName Daa Size : 1 ward
Chaacter Pa tern Size : 2 H cells X2 V cells

Pattem Name Tabe Y RA M)
Bt 14 Q@3 2 1 10 9 8 7 6 5 4 3 2 1 0

+000H Character Pd tern 0-0 Pdtern Name Dda
| | | | | 1 | | | | | | |
+002H Charader Pattem 0-1 Pattem Name Data
| | | | | | | | | | | | | |
+7FEH CharaderPdtern31-31 Pattem Name Data
1 1 | | | 1 1 1 | | | 1 1 1 |
Character ¢
Patan0 1 2 oo 2930 8
lcjr:t’:ig +0® | +002 | +004 +03A | +03C | +03E
] +040 | +08 | +044 +07A | +07C | +07E
Page
30 | +780 | +7&@ | +784 +7BA | +7BC | +7BE
31 | +7C0 | +7C2 | +7C4 +7FA | +7FC | +7FE

Note 1 The upperleft nota bnin thepageis character pattem 0-Q to therightare
charmder paterns 0-1,02,0-3, ...

Note 2 Numbers h the pages are VRAM addresses (Hexadecimal) of pattern name
dataofcharact er pattems, with VRAM address o charader patern0-0
pattern name data as the reference.

Figure 4.8 Data configuration of pattern name tables (continued)
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(3) PdternName Daa Size : 2 words
Character Pa tern Size : 1 Hcell X1V cell

Pattem Name Tabe V RA M)

Bt#5 14 3 2 11 10 9 8 7 6 5 4 3 2 1 0

+0000H Charact er Pattem 0-0 Pattern Name Data (Most significart word)
I L I I I I I L I I I I I L L

+0002H ICharladerl Pa tle“n (I}O Pietterrn Narlne Dlaa (!_eastI sigrliﬂcarlnwol

)
|
+0004H IChaladelr Pa 'Itern (IH Platerp Nalr're Dlaa (Il\/bstlsigrll'ﬁcathqd) |

+3FFCH| Chaacter Pattern 6363 PaternName Da a (Most significant word)

| | | | | | | | | 1 | | | | |
+3FFEH| ChaaderPdtern 6363 PdternName Daa (Least significantword)
I l l l ] ! I l l l ] I I l l

Character
Patiem 0 1 2 oo 61 62 63
gr:tr:ig +0000 | +0004 [+0008 +00F4 | +00F8 | +00FC
+0002 | +0006 |+000A +00FB | +00FA | +00FE
+0100 | +010+ |+0108 +01F4|+01F8 | +01FC
1 |+0102 | +016 |+010A +01F6 |+01FA | +01FE

Page

+3E00 | +3E04 |+3E08 +3EF 4 |+3ER8 [+3EFC
62 |i302 +3E06 [+3E0A +3EF 6 |+3EFA |+3EFE
63 |*3F00 [+ 04 [+3F08 +3FF4 |+3FF8 [+3FFC
+3F02 [+3F 06 [+3F0A +3FF6 |+3FFA [+3FFE

Note 1. The upperldt notdionin the pageis character pattem 0-Q to therightare
charader padterns 0-1,02,0-3, ...

Note 2 Numbers hn the pages are VRAM addresses (Hexadecimal) of pattern name
dataofcharact er pattems, with VRAM address d charader patern0-0
pattern name data as the reference.

Figure 4.8 Data configuration of pattern name tables (continued)
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(4 PdternName Dda Size : 2 wards
Character Pd tern Size : 2 H cells X2 V cells

Pattem Name Tabe V RA M)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+000H CharaderPatern0-0 Patern Name Daa (Most significant word)
I 1 I L I I I I I L I 1 I 1 I
H02H | Chairad?r Paltternl(}o r’ataln l\hime Pa al(Lealst signiﬁc?rt v}ord)I
04 H Charact er Pattem 0-1 Pa tern Name Data (Most significart word)
| | | | | | | | | | | | | | |
+FFCH Chaact er Pattem 31-31 Pa tern Name Da a (Most significant word)
| | | | | | | | | | | | | | |
+FFEH Character Pattern 31-31 Padtern Name Déa (Least significart word
1 1 L 1 1 L 1 1 L 1 1 L 1 1 L

Character
Pattlem 0 L < N L < 1
Character | +000 | +004 | +008 +07% | +0B | +0TC
Patern 0 | +002 | +006 | +00A +0% | +07A | *O7E
+080 | +084 | +088 +0F4 | +OR8 | +OFC
1 | +082 | 4086 | +08A +0F6 | +OFA | *OFE

Page

30 | TR0 | +R04 | +R0B +F74 | +F78 | +F7C
+F02 | +F06 | +FOA +F76 | +F7TA | +F7E
31 +FB0 | +FB4 | +FB8 +FF4 | +FF8 | +FFC
+F82 | +F86 | +FBA +FF6 | +FFA | +FFE

Note 1. The upperldt notdionin the pageis character pattem 0-Q to therightare
charmder paterns 0-1,02,0-3, ...

Note 2 Numbers n the pages are VRAM addresses (Hexadecimal) of pattern name
dataofcharact er pattems with VRAM address d charader patern0-0
pattern name data as the reference.

Figure 4.8 Data configuration of pattern name tables (continued)
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Pattern Name Data

Pattern name data is composed of the following four fields, for a total of 26 bits.

¢ Character number 15 bits
e Palette number 7 bits
* Special function bits 2 bits
e Reverse function bits 2 bits

The character number designates the address of the character pattern (VRAM).
The palette number designates the address of the palette (color RAM) used by the
character. The special function bits designate whether that character will use the
special function. The reverse function bits designate whether to use the up-down
reverse or left-right reverse functions.

The size of the pattern name data in the pattern name table can select either 1-word
or 2-word. Because all required pattern name data cannot be designated when 1
word is selected, it is supplemented by auxiliary data of the least significant 10 bits
of the pattern name control register. The composition of pattern name data changes
depending on character size, character number color, and the character number
auxiliary mode. The character number auxiliary mode designates the number of bits
per character number when the pattern name table size in the pattern name table is
1-word, and whether that character can use the reverse function. Table 4.5 shows the
character number auxiliary mode. Figure 4.9 shows the configuration of 2-word
pattern name data, and Figure 4.10 shows the configuration of 1 word pattern name
data.

Table 4.5 Character number auxiliary mode

Character Number Process

Auxiliary Mode

0 Character number that can be specified in pattern name data is 10 bits.
Flip function can be specified in character units.

1 Character number that can be specified in pattern name data is 12 bits.
Flip function cannot be used.

Special Function

Flip Bit31 30 29/28 21T % 25 24 B 2 21 20 19 18 17 16

Function — J — Palette Number
Vertical — PR | oo 6|5]a|3]2]1]0
Horizontal—

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

—_ Character Number
H14‘13|12|11|10‘9‘8‘7|6|5|4‘3‘2‘1|0'

Note: Shaded bits are ignored

PR: Special Priority Bit
CC: Special Color Calculation Bit

Figure 4.9 Bit configuration when the pattern name data is 2 word
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Table 4.6 shows the bit configuration when the pattern name data is 1 word.

Table 4.6 Bit configuration when pattern name data is 1 word

Character Character Auxiliary Character Palette Special Flip Function
Size Color Count | Mode Number Number Function

1X1 16 0 15%1 7 2 2
1 X1 16 1 15%2 7 2 -
1X1 other than 16 | 0 15*1 3 2 2
1X1 other than 16 | 1 15*2 3 2 -
2X2 16 0 15*3 7 2 2
2X2 16 1 15%4 7 2 -
2X2 other than 16 | O 15*3 3 2 2
2X2 other than 16 | 1 15%4 3 2 -
2 Words 15 7 2 2

Note: *1 Designates bits 9 to 0 in pattern name data.
*2  Designates bits 11 to 0 in pattern name data.
*3 Designates bits 11 to 2 in pattern name data.
*4 Designates bits 13 to 2 in pattern name data.
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(1) Character Size : 1 Hceell X 1V cell
Charader CdorCount: 16 colors
Charader Number Supplemert Mode: Mode O

Pattem Name Data n Pattem Name Tah Fip Fundion
Bit15141312111m/76543210
Palette Number < Chamder Nunber
3laf1fol, [\Jols[7r]e[s[a]af2]1]o0
Vetical Hoiizontal

Suppkemertd Daa in Padtern Name Contrd Register

Bt 9 8 7 6 5 4 3 2 1 0
Epec'?‘ — Paktte Na | Chamder Number | pR: gyecal Proiity Bit
unction CC: Spedal Colar Cakubtion Bit
R |CC| 6 5114 (14|13 |12 |11 |10

(2) Character Size : 1 Heell X 1V cell
Charader CdorCount: 16 colors
Charader Number Supplemert Mode: Mode 1

Pattem Name Data n Pattem Name Tabe

Bt15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Palette Number Charader Number
3|2\1|o 11|10|9\8|7\6|5\4|3|2\1|o

Nde: Bah vetical andhaizont d flip function hits aresetto 0.

Suppkemenrt d Dda in Pa tern Name Contrd Register

Bt 9 8 7 6 5 4 3 2 1 0
Specid —1 Pakette Na Character Number PR: Spedal Priority Bt
Fundion : : i
undal R |CC 6 | 5 ‘ 4 |14 |13 ‘12 CC: Secal Cobr Calailaton Bt

Nde: Shadedbtsae gnored

(3) Character Size : 1 Heell X 1V cell
Character Color Count : Except 16 colors
Charader Number Supplemert Mode: Mode O

Pattem Name Data n Pattem Name Tabe_ Aip Function

Bt15 14 13 12 1 109 8 7 6 5 4 3 2 1 0
%ﬂtte Number ” Charader Number
sfs[4], [ lofs[7[e[s[4a]3][2]1]o0
Vertical Horizontd

Nde: Shaded bitis ignored
Suppemertal Data in Patern Name Cont ol Register

Bit 9

8 7 6 5 4 3 2 1 0

Special —|
Fundion

— Pdette No. | Character Number
R [cc HEIEIEIE

Nde: Shadedbits are ignored

PR: Specid Prorty Bit
CC: Spedal Color Cakubtion Bit

Figure 4.10 Configuration when pattern name data is one word

ST-58-R2
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@) Charader Size : 1Hcel X1 Vcel
CharaderCobr Count: Except 16 colors
Charader Number Suppkemert Mode: Mode 1

Pattem Name Data inPdternName Tabke

Bt15 4 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Pde te Number CharaderNumber

654 n|wo]|o|s|7]6]s5]4a]3]2]1]0

Nde: Bdh vertical and harizort d flip funcdion hits aresetto Q
Shaded hitis gnored

Supplemertal Daa inPatern Name Contrd Register

Bit9 8 7 6 5 4 3 2 1 0
Specid —{ » PdeteNo. | Charader Number PR: ecal Proity Bt

Fundion  rooTec W CC: Specid Cobr Cakuaton Bt

Note Shaded hits areignored

(6) Charader Size : 2Hcels X 2 Vcels
CharaderCobr Count: 16 Cdors
Charader Number Suppkemert Mode: Mode 0

Pattem Name Data in Patern Name Tab Flp Fundion
Bt15141312111§%e8/76543210
Pde te Number ” CharaderNumber
sl2|1]olg ] \J1n]o]o]s[7]e]5]a]3]2

Vetical 7 \ Hoiizortal
Suppkemerntd Daa in Patern Name Contrd Register
Bt9 8 7 6 5 4 3 2 1 0

Specid ——»- PdeteNo. | Chamder Number
Fundion

FR: Spedal Prionty Bit
PR |cc 6 | 5 ‘ 4 |14 ‘ 13 |12 | 1 | 0 | CC: SechlC dor Calaildion Bt

6) Charader Size : 2Hcels X 2 Vcels
CharaderCobr Count: 16 Cdars
Character Number Supplement Mode Mode 1

Pattem Name Data in Patern Name Table

Bt 15 4 13 12 1 10 9 8 7 6 5 4 3 2 1 O
Pde te Number Character Number
3l2[1fo[1sfr2[1frofe|s[7[6|5]|4][3][2
Nde Bdhvetical andhorizontd fip fundion bits are set to 0.

Supplemertal Data inPatern Name Contol Regist er
Bt9 8 7 6 5 4 3 2 1 0

Specal ]
Flﬁ’endion — PadteNo. | Chamder Number | oo o oiaipriony Bt

PR |Cc 6 | 5 | 4 |14 1-1_|L CC: SecalC dor Calaildion Bit

Note Shaded hits areignored

Figure 4.10 Configuration when pattern name data is one word (continued)
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(7) Charader Size :2 Hcels X2 Vcels
Character Colar Court : Excepg 16 colors

Character Number Supplement Mode Mode O

Pattem Name Data n Pattem Name Tabl

Bit 15

Flip Function

‘/2/76543210

14 183 12 11 109

Charader Number

Palette Number
“BoK

nlo|lo|s|7|6|5]a]3]2

Vertical /

N

Note Shaded hitis gnored

Horizort d

Supplemertal Daa in Pa tern Name Contrd Register

Bit9 8 7 6 5

4

3 2

1

0

Special _|_»
Fundion
PR [CC

Pddte No.

Charader Number

PR: Secal Proiity Bit

u|i|2|1]o

CC: Specid Cobr Cacuhtbon Bt

Nde: Shaded btsae ignored

@B) Charmader Size :2 Hcels X2 Vcels
Character Colar Court : Except 16 colors

Character Number Supplement Mode Mode 1

Pattem Name Data n Pattem Name Table

Bit 15 14 13 12

10

9 8

6 5 4 3 2 1 0

Charmader Number

Palette Number
“BEk

Bl12[1n|wo]|o|s|7]6]5]4]3]2

Nde: Bd hvetical andhorizontd fip fundion bits aresettoO.
Shadedbt isignored

Supplemertal Daa in Pa tern Name Contrd Register

Bit9 8 7 6 5

4

3 2

1

0

Specid ——p
Fundion

Pdete No.

Charader Number

mtd | K EE

Nd e Shaded hits are ignored

PR: Sechal Proiity Bit
CC: Specid Cobr Cakubtbn Bt

Figure 4.10 Configuration when pattern name data is one word (continued)
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Character Number

The character number is 15-bit data, and designates the address of the character
pattern being displayed in that position. The boundary of the character pattern from
this character number is always 20H. Moreover, when the VRAM size is 4M bits, the
most significant bit of the character number (bit 14) is not used.

Palette Number

The palette number is 7-bit data, and designates the address of the color palette used
in the character pattern being displayed in that position. This data can be used only
when the color format is the palette format, not the RGB format. The palette number
is added to the dot color code of the character pattern. Because there is a total of 11
bits of dot color data, the bits that are used change depending on the character color
number. Figure 4.11 shows the configuration of 11-bit dot color data.

Charader Cobr Count: 16 Cdaos
Pdette Number Dd Cdo Code
6[s5[afaf2]1]of3]2]1]o0

CharaderColbr Count: 256 Cobrs
Pdette No. Dot CdorCode
6|5 4|7 |6]5]a|3]2]1]0

CharaderCobr Count: 2048 Cdars

Dot Cobr Code
olols|7]e]s|a]a|2]1]0

Figure 4.11 Dot color data by character color number

Special Function Bit

The special function bit is 2-bit data, and designates whether to use the special
function for the character pattern being displayed at that position. The special
function bit has a special priority bit that controls the priority number, and a special
color calculation bit that controls color operation. See “11.2 Special Priority Func-
tion” for more about the special priority bit, and “12.3 Special Color Calculation
Function” for more about the special color calculation bit.
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Reverse (Flip) Function Bit

The reverse function bit is 2-bit data, and designates whether to use the reverse
function for the character pattern being displayed at that position. The reverse
function bit has a top-bottom reverse bit that reverses the top and bottom of a char-
acter pattern, and a left-right reverse bit that reverses left and right. The reverse
function bit is shown in Table 4.7, and a reverse display of a character pattern in
shown in Figure 4.12.

Table 4.7 Reverse Function Bit

Vertical Flip Bit

Horizontal Flip Bit

Process

0

0

Cannot flip vertically or horizontally

0 1 Horizontal flipping only

1 0 Vertical flipping only

1 1 Can flip both vertically and horizontally
Vertical Flip Bit =0 I Hoiiz Flip 3 I Vertical Flip Bt =0
Horizontd Flip Bt =0 Horizort d Flp Bit =1

Hoiiz and Vert. Fip
\ert. Flip
Vertical Aip Bit=1 Vet ical Fip Bit=1
Horizontd Flip Bit=0 Hotizontal Rip Bit=1
Figure 4.12 Reverse display of character patterns
ST-58-R2
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Pattern Name Control Register

The pattern name control register assigns pattern name data size, character number
supplement mode, and pattern name supplement data. This register is a write only
16-bit register located in addresses 180030H to 180038H. Because the value of the
register is cleared to 0 after the power is turned on or reset, the value must be set.

15 14 13 12 11 10 9 8
PNCNO [ NOPNB [NOCNSM|[ ~ | =~ | ~ | ~ | NOSPR | NOSCC |
180030H 7 6 5 4 3 2 1 0

[NOSPLT6 [ NOSPLT5 | NOSPLT4 | NOSCN4 | NOSCN3 | NOSCN2 | NOSCNT | NOSCNO |

15 14 13 12 11 10 9 8
PNCNT [ NTPNB [NTCNSM] ~ | ~ | =~ | =~ ] N1SPR | N1SCC |
180032H 7 6 5 4 3 2 1 0

[N1SPLT6 [N1SPLT5 | NTSPLT4 | NTSCN4 | NTSCN3 | NTSCN2 | N1SCN1 | N1SCNO |

15 14 13 12 11 10 9 8
PNCN2 [ N2PNB [N2CNSM] ~ | ~ | =~ | =~ ] N2SPR | N2SCC |
180034H 7 6 5 4 3 2 1 0

[N2SPLT6 | N2SPLT5 [ N2SPLT4 | N2SCN4 | N2SCN3 | N2SCN2 | N2SCN1 | N2SCNO |

15 14 13 12 11 10 9 8
PNCN3 | N3PNB [N3CNSM| ~ | ~ | ~ [ ~ | N3SPR | N3sCC |
180036H 7 6 5 4 3 2 1 0

[ N3SPLT6 | N3SPLT5 | N3SPLT4 | N3SCN4 [ N3SCN3 [ N3SCN2 | N3SCN1 | N3SCNO |

15 14 13 12 11 10 9 8
PNCR | ROPNB [ROCNSM| ~ | ~ | '~ [ ~ | ROSPR | ROSCC |
180038H 7 6 5 4 3 2 1 0

[ ROSPLT6 | ROSPLT5 | ROSPLT4 | ROSCN4 [ ROSCN3 [ ROSCN2 | ROSCN1 | ROSCNO |

Pattern name data size bit (NOPNB, N1PNB, N2PNB, N3PNB, ROPNB)
Designates the pattern name data size when displaying in the cell format.

NOPNB 180030H Bit 15 For NBGO (or RBG 1)
N1PNB 180032H Bit 15 For NBG1
N2PNB 180034H Bit 15 For NBG2
N3PNB 180036H Bit 15 For NBG3
ROPNB 180038H Bit 15 For RBGO
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XxXPNB Pattern Name Data Size
0 2 Words
1 1 Word

Note: NO, N1, N2, N3, or RO is entered in bit name for xx.

Character number supplement bit (NOCNSM, NICNSM, N2CNSM, N3CNSM, ROCNSM)
Designates the character number supplement mode when the pattern name data size
in the pattern name table is 1-word.

NOCNSM 180030H Bit 14 For NBGO (or RBG 1)

N1CNSM 180032H Bit 14 For NBG1

N2CNSM 180034H Bit 14 For NBG2

N3CNSM 180036H Bit 14 For NBG3

ROCNSM 180038H Bit 14 For RBGO

XXCNSM Character Number Process

Auxiliary Mode

0 0 Character number in pattern name data is 10 bits|
Flip function can be selected in character units.

1 1 Character number in pattern name data is 12 bits|
Flip function cannot be used.

Note: NO, N1, N2, N3, or RO is entered in bit name for xx.

Special priority bit (for pattern name supplement data): Supplementary special priority bit
(NOSPR, N1SPR, N2SPR, N3SPR, ROSPR)

Designates the pattern name supplement data as the special priority bit when the
pattern name data size is 1-word.

NOSPR 180030H Bit 9 For NBGO (or RBG 1)
N1SPR 180032H Bit 9 For NBG1
N2SPR 180034 H Bit 9 For NBG2
N3SPR 180036H Bit 9 For NBG3
ROSPR 180038H Bit 9 For RBGO

See “11.2 Special Color Priority Function” for how this bit is used.
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Special color calculation bit (for pattern name supplement data): Supplementary special color
calculation bit (NOSCC, N1SCC, N2SCC, N3SCC, ROSCC)

The special color calculation bit is designated as pattern name supplement data
when the pattern name data size is 1-word.

NOSCC 180030H Bit 8 For NBGO (or RBG 1)
N1SCC 180032H Bit 8 For NBG1
N2SCC 180034H Bit 8 For NBG2
N3SCC 180036H Bit 8 For NBG3
ROSCC 180038H Bit 8 For RBGO

See “12.2 Special Color Calculation Function” to learn how this bit is used.

Supplementary palette number bit (NOSPLT6 to NOSPLT4, N1SPLT6 to N1SPLT4, N2SPLT6 to
N2SPLT4, N3SPLT6 to N3SPLT4, ROSPLT6 to ROSPLT4)

Designates the palette number bit as pattern name supplement data when the pat-
tern name data size is 1-word. Three bits are added to the palette number bit of the
pattern name data for the supplementary palette number bit.

NOSPLT6~NOSPLT4 180030H Bit 7~5 For NBGO (or RBG 1)
N1SPLT6~N1SPLT4 180032H Bit 7~5 For NBG1
N2SPLT6~N2SPLT4 180034H Bit 7~5 For NBG2
N3SPLT6~N3SPLT4 180036H Bit 7~5 For NBG3
ROSPLT6~R0OSPLT4 180038H Bit 7~5 For RBGO

Supplementary character number bit (NOSCN4 to NOSCNO, N1SCN4 to N1ISCNO, N2SCN4 to
N2SCNO, N3SCN4 to N3SCNO, ROSCN4 to ROSCNO)

Designates the character number bit as the pattern name supplement data when the

pattern name data size is 1-word. Five bits are added to the character number bit of

the pattern name data for the supplementary character number bit.

NOSCN4~NOSCNO 180030H Bit 4~0 For NBGO (or RBG 1)
N1SCN4~N1SCNO 180032H Bit 4~0 For NBG1
N2SCN4~N2SCNO 180034H Bit 4~0 For NBG2
N3SCN4~N3SCNO 180036H Bit 4~0 For NBG3
ROSCN4~R0OSCNO 180038H Bit 4~0 For RBGO
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4.7 Planes

Plane arranges the pattern name table (page) in sizes of 1 x 1,2 x 1, or 2 x 2. Size is
designated in its respective register.

Plane Size

When the plane consists of more than one pattern name table (page), the pattern
name table used by one plane should be linked to VRAM and stored. Figure 4.13
shows the relationship of the pattern name table arranged by plane size (number of
plane page) and pattern name table.

Pd tern Name Table

Selected —3» When1 Hpage X 1V page
Pattem Name
Table Header
Address Page 0
Page 0 64 Cdls
Page 1 64 Cdls

When2 Hpages X 1V page

Page 2 Page 0 Page 1 64 Cells
S >
128 Cdls
Page 3 When 2H pages X 2 Vpages
N
Page O Page 1
Page 4
128 Cdls
Page 2 Page 3
AV4

N
A

128 Cdls

Figure 4.13 Arrangement of pattern name table by plane size
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Plane Size Register

The plane size register controls the plane size and setting of the screen-over process
of the rotation scroll surface. This register is a write only 16-bit register located at
address 18003AH. Because the value of the register is cleared to 0 after the power is
turned on or reset, the value must be set.

15 14 13 12 11 10 9 8
PLsZ  [RBOVRT | RBOVRO |[RBPLSZ1|RBPLSZ0 | RAOVR1 | RAOVRO | RAPLSZ1|[RAPLSZ0 |
18003AH 7 6 5 4 3 2 1 0

[ N3PLSZ1 | N3PLSZO0 | N2PLSZ1 [ N2PLSZ0 [ N1PLSZ1 | N1PLSZ0 | NOPLSZ1 | NOPLSZO |

Plane size bit (NOPLSZ1, NOPLSZ0, N1PLSZ1, N1PLSZ0, N2PLSZ1, N2PLSZ0, N3PLSZ1,
N3PLSZ0, RAPLSZ1, RAPLSZ0, RBPLSZ1, RBPLSZO0 )

Designates the plane size (number of pages) of each scroll screen.

NOPLSZ1, NOPLSZ0 18003AH Bit 1,0 For NBGO

N1PLSZ1, N1PLSZ0 18003AH Bit 3,2 For NBG1

N2PLSZ1, N2PLSZ0 18003AH Bit 5,4 For NBG2

N3PLSZ1, N3PLSZ0 18003AH Bit 7,6 For NBG3

RAPLSZ1, RAPLSZ0 18003AH Bit 9,8 For Rotation Parameter A
RBPLSZ1, RBPLSZ0 18003AH Bit 13,12 For Rotation Parameter B
XXPLSZ1 XxXPLSZ0 Plane Size

0 0 1 H Page X 1V Page

0 1 2 H Pages X 1 V Page

1 0 Invalid (Do not set.)

1 1 2 H Pages X 2 V Pages

Note: NO, N1, N2, N3, RA, or RB is entered in bit name for xx.

When the reduction display is set up to a factor of 1/4 in NBG0 and NBGI, do not
set the plane size of that screen to 2 H pages x 2 V pages.
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Screen-over process bit: Over bit (RAOVR1, RAOVR0, RBOVR1, RBOVRO)
Designates control (screen-over process) when the display coordinate value exceeds
the display area in the rotation scroll surface.

RAOVR1, RAOVRO 18003AH Bit 11,10 For Rotation Parameter A

RBOVR1, RBOVRO0 18003AH Bit 15,14 For Rotation Parameter B

RxOVR1 RxOVRO Screen Over Process

0 0 Outside the display area, the image set in the display area is repeatqd

0 1 Outside the display area, the character pattern specified by screen oye
pattern name register is repeated. (Only when the rotation scroll
surface is in cell format.)

1 0 Outside the display area, the scroll screen is transparent,

1 1 Set the display area as 0sX<512, 0<Y<512 regardless of plane size pi
bitmap size and make that area transparent.

Note: A or B is entered in bit name for x.

When the rotation scroll surface is in bit map, the character pattern designated by
the screen-over pattern name register must not be set to repeat process. With the
rotation scroll surface in bit map, and when the length of the bit map is 256 dots, if
the display area is set to 0 < X <512 and 0 £ Y <512 and all the outer area is set to be
transparent, two of the same images will be displayed for each 256 V dots.
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4.8 Maps

Maps are square patterns consisting of 2 x 2 or 4 x 4 planes. A map of a Normal
scroll screen consists of a 2 x 2 plane, and a map of a rotation scroll surface consists
of a4 x 4 plane. The method of arranging the plane is made by selecting the pattern
name table lead address in various plane registers.

Map Selection Register

Maps are organized into four planes (normal scroll screen) or 16 planes (rotation
scroll surface). Each screen has for each plane number a 6-bit map register to select
the pattern name table lead address for various planes. It also has a map offset
register of three bits added to the highest map register. The total 9-bit map selection
register changes the bit used and the register displaying the address value, depend-
ing on the pattern name data size and character size. Figure 4.14 shows the relation-
ship of the map register and map offset register.

Map Offset Register Map Regist erA
8 | 7 | 5 [ 4 [ 3 [ 2 ] 1] o
Map Regster B
5 | 4 | s | 2 | 1] o

1

Map Offset Regser Map Regser
8 | 7 | s 5 | 4 | 3 | 2| 1| o

Figure 4.14 Map selection register

Table 4.8 shows the address values of register and bits that are used for the map
selection register by the pattern name data size and character size.
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Table 4.8 Address value of map designated register by setting

Plane Size Pattern Name Character Size Bits and Addresses
Data Size
1 Word 1 HCell X1V Cell (Value of bit 6~0) X 2000H
1 H page X 2 H Cells X2 V Cells (Value of bit 8~0) X 800H
1V page 2 Words 1 H Cell X1V Cell (Value of bit 5~0) X 4000H
2 H Cells X2V Cells (Value of bit 7~0) X 1000H
1 Word 1 HCell X1V Cell (Value of bit 6~1) X 4000H
2 H pages X 2 HCells X2V Cells (Value of bit 8~1) X 1000H
1V page 2 Words 1 HCell X1V Cell (Value of bit 5~1) X 8000H
2 H Cells X2 V Cells (Value of bit 7~1) X 2000H
1 Word 1 H Cell X1V Cell (Value of bit 6~2) X 8000H
2 H pages X 2V Cells X2V Cells (Value of bit 8~2) X 2000H
2 V pages 2 Words 1 HCell X1V Cell (Value of bit 5~2) X 10000H
2 H Cells X 2 V Cells (Value of bit 7~2) X 4000H

Note: When the VRAM capacity is set at 4M bits, the most significant bit among the bits used is not
used.
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Map Size

Map size (number of planes in the map) will change depending on if the screen is a
normal scroll screen or rotation scroll surface. The normal scroll screen has a map 2
H planes X 2 V planes in each screen. The rotation scroll surface has a map 4 H
planes X 4 V planes in both of rotation parameters A and B. Figure 4.15 shows the
plane arrangements of different map sizes.

Normal Scroll Screen

Plane Plane
A B
Plane Plane

D

Rotation Scroll Screen

Plane Plane Plane Plane
A B C D

Plane Plane Plane Plane
E F G H

Plane Plane Plane Plane
| J K L

Plane Plane Plane Plane
N (6] P

Figure 4.15 Map size
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When NBGO0 and NBG1 enable bits (NOZMQT and N1ZMQT) are set to allow reduc-
tion up to a factor of 1/4, the map size of NBGO and NBG1 become normal. A set
screen plane size, that can be reduced up to 1/4 should not be 2 H pages X2 V
pages. Figure 4.16 shows the map size by the reduction setting.

When setting NBGO, can
be reducedupto 1/4

Plane A Plane B
For B GO | For NBGO
Plare C Phre D
For NBGO |For NBGO
Plane A Plane B
For B G2 | For NBG2
Plare C Pbre D
For NBG2 |For NBG2
Figure 4.16

Map Offset Register

Plane arrangement of map by reduction settings

When setting NBG1, can

bereducedupto1/4
Plane A Plane B
ForNBG1 | ForNBG1
Plane C Plare D
For B G1 |Fa NBG1
Plane A Plane B
ForNBG3 | ForNBG3
Plane C Plare D
For NB G3 |Fo NBG3

The map offset register designates the map offset value. This is a write-only 16-bit
register, with addresses located at 18003CH to 18003EH. Because the value of the
register is cleared to 0 after the power is turned on or reset, the value must be set.

15 14 13 12 11 10 9 8
MPOFN [ ~ | N3MP8 | N3MP7 | N3MP6 | ~ | N2MP8 | N2MP7 | N2MP6 |
18003CH 7 6 5 4 3 2 1 0
[~ [ NIMP8 [ NIMP7 | NTMP6 | ~ | NOMP8 | NOMP7 | NOMP6 ]
15 14 13 12 11 10 9 8
weoFR [~ [ = [ = [ =~ [ -~ [ = [ = [ =~ ]
18003EH 7 6 5 4 3 2 1 0

[~ [ RBMP8 | RBMP7 | RBMP6 |

l§

[ RAMP8 | RAMP7 | RAMP6 |

ST-58-R2
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Map offset bit (NOMP8 to NOMP6, N1IMP8 to N1IMP6, N2MP8 to N2MP6, N3MP8 to N3MP6,
RAMP8 to RAMP6, RBMP8 to RBMP6)

When the scroll screen display format is the cell format, the map offset value of 3 bits
is added to the highest 6 bits of the map register. This designates the bit map pattern
boundary when in the bit map format.

NOMP8~NOMP6 18003CH Bit 2~0 For NBGO
N1MP8~N1MP6 18003CH Bit 6~4 For NBG1
N2MP8~N2MP6 18003CH Bit 10~8 For NBG2
N3MP8~N3MP6 18003CH Bit 14~12 For NBG3
RAMP8~RAMP6 18003EH Bit 2~0 For Rotation Parameter A
RBMP8~RBMP6 18003EH Bit 6~4 For Rotation Parameter B

Boundary address of the bit map pattern is shown below:

(boundary address value of the bit map pattern) = (map offset register value 3 bit) x
20000H.
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Normal Scroll Screen Map Register

Normal scroll screen map register designates the lead address of the pattern name
table of each plane when the normal scroll screen is displayed in the cell format.
This register is a write-only 16-bit register, with addresses located at 180040H to
18004EH. Because the value of the register is cleared to 0 after the power is turned
on or reset, the value must be set.

MPABNO
180040H

MPCDNO
180042H

MPABN1
180044H

MPCDN1
180046H

MPABN2
180048H

MPCDN2
18004AH

MPABN3
18004CH

MPCDN3
18004EH

ST-58-R2

15 14 13 12 11 10 9 8
~ ~ | NOMPB5 | NOMPB4 [ NOMPB3 | NOMPB2 | NOMPB1 | NOMPBO |
6 5 4 3 2 1 0
~ | NOMPA5 | NOMPA4 [ NOMPA3 | NOMPA2 | NOMPA1 | NOMPAO |
15 14 13 12 11 10 9 8
~ ~ | NOMPD5 | NOMPD4 | NOMPD3 | NOMPD2 | NOMPD1 | NOMPDO |
6 5 4 3 2 1 0
~ | NOMPC5 [ NOMPC4 [ NOMPC3 | NOMPC2 [ NOMPC1 | NOMPCO |
15 14 13 12 11 10 9 8
~ ~ | N1MPB5 | N1IMPB4 | NTMPB3 | NTMPB2 | NTMPB1 | NTMPBO |
7 6 5 4 3 2 1 0
~ ~_ | NIMPA5 [ NTMPA4 | NTMPA3 | NTMPA2 | NTMPA1 | NTMPAO |
15 14 13 12 11 10 9 8
~ ~ | NTMPD5 | N1MPD4 | NTMPD3 | NTMPD2 | NTMPD1 | NTMPDO |
6 5 4 3 2 1 0
~ [ NAMPC5 | NTMPC4 | NTMPC3 | NTMPC2 | NTMPC1 | NTMPCO |
15 14 13 12 11 10 9 8
~ ~ | N2MPB5 | N2MPB4 | N2MPB3 | N2MPB2 | N2MPB1 | N2MPBO |
6 5 4 3 2 1 0
~— | N2MPA5 | N2MPA4 | N2MPA3 | N2MPA2 | N2MPA1 | N2MPAO |
15 14 13 12 11 10 9 8
~ ~ | N2MPD5 | N2MPD4 | N2MPD3 | N2MPD2 | N2MPD1 | N2MPDO |
6 5 4 3 2 1 0
~ | N2MPC5 | N2MPC4 | N2MPC3 | N2MPC2 | N2MPC1 | N2MPCO |
15 14 13 12 11 10 9 8
~ ~ | N3MPB5 | N3MPB4 | N3MPB3 | N3MPB2 | N3MPB1 | N3MPBO |
6 5 4 3 2 1 0
~ | N3MPA5 | N3MPA4 [ N3MPA3 | N3MPA2 | N3MPA1 | N3MPAO |
15 14 13 12 11 10 9 8
~ ~ | N3MPD5 | N3MPD4 | N3MPD3 | N3MPD2 | N3MPD1 | N3MPDO |
5 4 3 2 1 0

[ N3MPC5 | N3MPC4 | N3MPC3 | N3MPC2 | N3MPC1 | N3MPCO |
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Map bit (for normal scroll): (NOMPA5 to NOMPAO, NOMPB5 to NOMPBO,

NOMPCS5 to NOMPCO, NOMPD5 to NOMPDO, N1IMPAS to NIMPAO, NIMPB5 to NIMPBO, NIMPC5
to NIMPCO, NIMPDS5 to NIMPDO, N2MPAS5 to N2MPAO, N2MPB5 to N2MPBO, N2MPCS5 to
N2MPCO, N2MPD5 to N2MPDO, N3MPAS5 to N3MPAO, N3MPB5 to N3MPBO, N3MPC5 to N3MPCO,
N3MPD5 to N3MPDO)

The lead address for the pattern name table is designated for each plane, when the

Normal scroll screen is displayed by the cell format.

NOMPA5~NOMPAO 180040H Bit 5~0 For NBGO Plane A
NOMPB5~NOMPBO 180040H Bit 13~8 For NBGO Plane B
NOMPC5~NOMPCO 180042H Bit 5~0 For NBGO Plane C
NOMPD5~NOMPDO 180042H Bit 13~8 For NBGO Plane D
N1MPA5~N1MPAO 180044H Bit 5~0 For NBG1 Plane A
N1MPB5~N1MPBO 180044H Bit 13~8 For NBG1 Plane B
N1MPC5~N1MPCO 180046H Bit 5~0 For NBG1 Plane C
N1MPD5~N1MPDO 180046H Bit 13~8 For NBG1 Plane D
N2MPA5~N2MPAO 180048H Bit 5~0 For NBG2 Plane A
N2MPB5~N2MPB0 180048H Bit 13~8 For NBG2 Plane B
N2MPC5~N2MPCO 18004AH Bit 5~0 For NBG2 Plane C
N2MPD5~N2MPDO 18004AH Bit 13~8 For NBG2 Plane D
N3MPA5~N3MPAO 18004CH Bit 5~0 For NBG3 Plane A
N3MPB5~N3MPB0 18004CH Bit 13~8 For NBG3 Plane B
N3MPC5~N3MPCO 18004EH Bit 5~0 For NBG3 Plane C
N3MPD5~N3MPDO 18004EH Bit 13~8 For NBG3 Plane D
) >
Ve
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Rotation Scroll Surface Map Register

The Rotation Scroll Surface Map Register designates the lead address of the pattern
name table arranged in each plane by rotation parameters A and B. When a write-
only 16-bit register, with addresses located at 180050H to 18006EH. Because the
value of the register is cleared to 0 after the power is turned on or reset, the value

must be set.
15 14 13 12 11 10 9 8
MPABRA [ ~ ~ | RAMPB5 | RAMPB4 | RAMPB3 | RAMPB2 | RAMPB1 | RAMPBO |
180050H 5 4 3 2 1 0
| [ RAMPA5 [ RAMPA4 | RAMPA3 | RAMPA2 | RAMPA1 | RAMPAO |
15 14 13 12 11 10 9 8
MPCDRA [ ~ ~ | RAMPD5 | RAMPD4 | RAMPD3 | RAMPD2 | RAMPD1 | RAMPDO |
180052H 7 6 5 4 3 2 1 0
[ - ~ | RAMPC5 | RAMPC4 | RAMPC3 | RAMPC2 | RAMPC1 | RAMPCO |
15 14 13 12 11 10 9 8
MPEFRA [ ~ ~ | RAMPF5 | RAMPF4 | RAMPF3 | RAMPF2 | RAMPF1 | RAMPFO |
180054H 5 4 3 2 1 0
| [ RAMPE5 | RAMPE4 | RAMPE3 | RAMPE2 | RAMPE1 | RAMPEO |
15 14 13 12 11 10 9 8
MPGHRA [ ~ ~ | RAMPH5 | RAMPH4 | RAMPH3 | RAMPH2 | RAMPH1 | RAMPHO |
180056H 6 5 4 3 2 1 0
| ~ | RAMPG5 | RAMPG4 | RAMPG3 | RAMPG2 | RAMPG1 | RAMPGO |
15 14 13 12 11 10 9 8
MPURA [ = ~ | RAMPJ5 | RAMPJ4 | RAMPJ3 | RAMPJ2 | RAMPJ1 | RAMPJO |
180058H 6 5 4 3 2 1 0
| ~ | RAMPI5 | RAMPI4 | RAMPI3 | RAMPI2 | RAMPI1 | RAMPIO |
15 14 13 12 11 10 9 8
MPKLRA [ =~ ~ | RAMPL5 | RAMPL4 | RAMPL3 | RAMPL2 | RAMPL1 | RAMPLO |
18005AH 7 5 4 3 2 1 0
[ - [ RAMPK5 | RAMPK4 | RAMPK3 | RAMPK2 | RAMPKT | RAMPKO |
15 14 13 12 11 10 9 8
MPMNRA [ =~ ~ | RAMPN5 | RAMPN4 | RAMPN3 | RAMPN2 | RAMPN1 | RAMPNO |
18005CH 7 5 4 3 2 1 0
[ - [ RAMPM5 | RAMPM4 | RAMPM3 | RAMPM2| RAMPM1] RAMPMO]
15 14 13 12 11 10 9 8
MPOPRA [ = ~ | RAMPP5 | RAMPP4 | RAMPP3 | RAMPP2 | RAMPP1 | RAMPPO |
18005EH 5 4 3 2 1 0

[ RAMPO5 [ RAMPO4 | RAMPO3 | RAMPO2 [ RAMPO1 | RAMPOO |

ST-58-R2
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MPABRB
180060H

MPCDRB
180062H

MPEFRB
180064H

MPGHRB
180066H

MPIJRB
180068H

MPKLRB
18006AH

MPMNRB
18006CH

MPOPRB
18006EH

90

15 14 13 12 11 10 9 8

[~ ~ [ RBMPB5 [ RBMPB4 [ RBMPB3 [ RBMPB2 | RBMPB1 | RBMPBO |
6 5 4 3 2 1 0

| ~ | RBMPA5 | RBMPA4 | RBMPA3 | RBMPA2 [ RBMPA1 | RBMPAO |
15 14 13 12 11 10 9 8

[~ ~ | RBMPD5 | RBMPD4 | RBMPD3 | RBMPD2 [ RBMPD1 | RBMPDO |
7 5 4 3 2 1 0

[ ~ | RBMPC5 [ RBMPC4 [ RBMPC3 [ RBMPC2 [ RBMPC1 [ RBMPCO |
15 14 13 12 11 10 9 8

[ ~ ~ | RBMPF5 | RBMPF4 | RBMPF3 | RBMPF2 [ RBMPF1 [ RBMPFO |
5 4 3 2 1 0

| | RBMPE5 | RBMPE4 [ RBMPE3 | RBMPE2 [ RBMPE1 [ RBMPEQ |
15 14 13 12 11 10 9 8

[ ~ ~ | RBMPH5 [ RBMPH4 [ RBMPH3 | RBMPH2 [ RBMPH1 [ RBMPHO |
7 5 4 3 2 1 0

[~ | RBMPG5 | RBMPG4 | RBMPG3 | RBMPG2 | RBMPG1 | RBMPGO |
15 14 13 12 11 10 9 8

[ -~ ~ | RBMPJ5 [ RBMPJ4 [ RBMPJ3 | RBMPJ2 [ RBMPJ1 [ RBMPJO |
5 4 3 2 1 0

| | RBMPI5 | RBMPI4 | RBMPI3 | RBMPI2 | RBMPI1 | RBMPIO |
15 14 13 12 11 10 9 8

[ ~ ~ | RBMPL5 [ RBMPL4 [ RBMPL3 | RBMPL2 [ RBMPL1 [ RBMPLO |
5 4 3 2 1 0

| | RBMPK5 | RBMPK4 | RBMPK3 | RBMPK2 | RBMPK1 | RBMPKO |
15 14 13 12 11 10 9 8

| ~ | RBMPN5 [ RBMPN4 [ RBMPN3 | RBMPN2 | RBMPN1 | RBMPNO |
5 4 3 2 1 0

| | RBMPM5 [ RBMPM4 | RBMPM3 | RBMPM2 [ RBMPM1] RBMPMO |
15 14 13 12 11 10 9 8

[~ ~ [ RBMPP5 [ RBMPP4 [ RBMPP3 [ RBMPP2 | RBMPP1 [ RBMPPO |
g 4 3 2 1 0

[ RBMPO5 | RBMPO4 | RBMPO3 | RBMPO2 | RBMPO1 | RBMPOO |




Map bit (for rotation scroll): Map bit (RAMPAS5 to RAMPAO, RAMPB5 to RAMPBO,
RAMPCS5 to RAMPCO, RAMPD5 to RAMPDO, RAMPES to RAMPERQ,

RAMPF5 to RAMPFO, RAMPGS to RAMPGO, RAMPHS5 to RAMPHO,

RAMPI5 to RAMPI0, RAMPJ5 to RAMPJO, RAMPKS to RAMPKO,

RAMPLS to RAMPLO, RAMPMS5 to RAMPMO, RAMPNS5S to RAMPNO,

RAMPOS5 to RAMPOO, RAMPP5S to RAMPPO, RBMPAS to RBMPAO,

RBMPBS to RBMPBO, RBMPC5 to RBMPCO, RBMPD5 to RBMPDO,

RBMPES to RBMPEO, RBMPF5 to RBMPFO, RBMPGS5 to RBMPGO,

RBMPH5 to RBMPHO, RAMPIS to RBMPI0, RBMPJ5 to RBMPJO,

RBMPKS to RBMPKO, RBMPLS5 to RBMPLO, RBMPMS5 to RBMPMO,

RBMPN5 to RBMPNO, RBMPO5 to RBMPOO, RBMPP5 to RBMPPO0)

When a rotation scroll surface is displayed in the cell format, it designates the lead

address of the pattern name table being arranged in each plane .
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RAMPA5~RAMPAO 180050H Bit 5~0 Rotation Parameter A for Screen Plane A
RAMPB5~RAMPBO 180050H Bit 13~8 Rotation Parameter A for Screen Plane B
RAMPC5~RAMPCO 180052H Bit 5~0 Rotation Parameter A for Screen Plane C
RAMPD5~RAMPDO 180052H Bit 13~8 Rotation Parameter A for Screen Plane D
RAMPE5~RAMPEO 180054H Bit 5~0 Rotation Parameter A for Screen Plane E

RAMPF5~RAMPFO 180054H Bit 13~8 Rotation Parameter A for Screen Plane F

RAMPG5~RAMPGO 180056H Bit 5~0 Rotation Parameter A for Screen Plane G
RAMPH5~RAMPHO 180056H Bit 13~8 Rotation Parameter A for Screen Plane H
RAMPI5~RAMPIO 180058H Bit 5~0 Rotation Parameter A for Screen Plane |

RAMPJ5~RAMPJO 180058H Bit 13~8 Rotation Parameter A for Screen Plane J

RAMPK5~RAMPKO 18005AH Bit 5~0 Rotation Parameter A for Screen Plane K
RAMPL5~RAMPLO 18005AH Bit 13~8 Rotation Parameter A for Screen Plane L
RAMPM5~RAMPMO 18005CH Bit 5~0 Rotation Parameter A for Screen Plane M
RAMPN5~RAMPNO 18005CH Bit 13~8 Rotation Parameter A for Screen Plane N
RAMPO5~RAMPOO0 18005EH Bit 5~0 Rotation Parameter A for Screen Plane O
RAMPP5~RAMPPO 18005EH Bit 13~8 Rotation Parameter A for Screen Plane P
RBMPA5~RBMPAO 180060H Bit 5~0 Rotation Parameter B for Screen Plane A
RBMPB5~RBMPBO 180060H Bit 13~8 Rotation Parameter B for Screen Plane B
RBMPC5~RBMPCO 180062H Bit 5~0 Rotation Parameter B for Screen Plane C
RBMPD5~RBMPDO 180062H Bit 13~8 Rotation Parameter B for Screen Plane D
RBMPE5~RBMPEO 180064H Bit 5~0 Rotation Parameter B for Screen Plane E
RBMPF5~RBMPFO 180064H Bit 13~8 Rotation Parameter B for Screen Plane F
RBMPG5~RBMPGO0 180066H Bit 5~0 Rotation Parameter B for Screen Plane G
RBMPH5~RBMPHO 180066H Bit 13~8 Rotation Parameter B for Screen Plane H
RBMPI5~RBMPIO0 180068H Bit 5~0 Rotation Parameter B for Screen Plane |

RBMPJ5~RBMPJO 180068H Bit 13~8 Rotation Parameter B for Screen Plane J

RBMPK5~RBMPKO 18006AH Bit 5~0 Rotation Parameter B for Screen Plane K
RBMPL5~RBMPLO 18006AH Bit 13~8 Rotation Parameter B for Screen Plane L
RBMPM5~RBMPMO 18006CH Bit 5~0 Rotation Parameter B for Screen Plane M
RBMPN5~RBMPNO 18006CH Bit 13~8 Rotation Parameter B for Screen Plane N
RBMPO5~RBMPOO0 18006EH Bit 5~0 Rotation Parameter B for Screen Plane O
RBMPP5~RBMPPO 18006EH Bit 13~8 Rotation Parameter B for Screen Plane P




4.9 Bit Maps

When displaying the bit map format, select from sizes, 512 H dots x 256 V dots, 512
H dots x 512 V dots, 1024 H dots x 256 V dots, or 1024 H dots X 512 V dots. All dot
bit map pattern data is stored in the VRAM.

Bit Map Size

Different types of bit map sizes can be selected by the normal scroll screen and
rotation scroll surface. When a high-resolution graphics mode that is greater than
512 H pixels is selected in a Normal scroll screen, if a 512 H dot bit map size is se-
lected, the same picture is repeated in the horizontal direction. Furthermore, when
the vertical resolution selects the exclusive monitor mode or double-density interlace
mode with more than 256 pixels when a 256 V dot bit map size is selected, the same
picture is repeated in the vertical direction. Table 4.9 shows bit map sizes.

Table 4.9 Bit map size

Screen Bitmap Size Selections
512 H dots X 256 V dots
Normal 512 H dots X 512 V dots
Scroll Screen 1024 H dots X 256 V dots
1024 H dots X 512 V dots
Rotation 512 H dots X 256 V dots
Scroll Screen 512 H dots X 512 V dots

Bit Map Color Number

The color format for displaying the bit map format screen combines the bit map
palette number and dot color code within bit map pattern data. It has a palette
format, which designates the color RAM address, and RGB format that directly
designates display RGB data. Table 4.10 shows, in various color formats the bit map
surface per color number and the bit number per dot of the bit map pattern data.
Furthermore, the bit map color count is set to the character color count bit of the
character control register.
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Table 4.10 Bit map color count

Color Format

Bitmap Color Count

Bitmap Pattern Data Bit Count For 1
Dot

16 colors 4 bits
Palette 256 colors 8 bits

2048 colors 16 bits (only use lower 11 bits)
RGB 32,768 colors 16 bits

16,770,000 colors

32 bits (only use MSB and lower 24 bits

Note: 2048 colors become 1024 colors when the color RAM mode is 0 or 2.
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Bit Map Pattern

The required VRAM capacity in a 1-bit map pattern surface depends upon the bit
map size and bit map color count (bit map pattern data size). Changes in the data
configuration of each bit map pattern stored in VRAM are identical. The bit map
size and bit map color count can be set to exceed the VRAM capacity, but the same
picture would be repeated in the vertically. Table 4.11 shows bit map pattern capaci-
ties and Figure 4.17 shows the bit map pattern configuration.

The boundary that stores bit map patterns in the VRAM is 20000H, and is indepen-
dent of the bit map size and the bit map color count. The designation is performed

in the map offset register.

Table 4.11 Bit map pattern capacity per 1 surface

Bitmap Size Bitmap Pattern Bitmap Color Count Size per Surface
Data Size
4 bits/dot 16 colors 64K bytes (512K bits)
512 H dots X 8 bits/dot 256 colors 128K bytes (1M bits)
256 V dots 16 bits/dot 2048 colors, 32,768 colors | 256K bytes (2M bits)
32 bits/dot 16,770,000 colors 512K bytes (4M bits)
4 bits/dot 16 colors 128K bytes (1M bits)
512 H dots X 8 bits/dot 256 colors 256K bytes  (2M bits)
512 V dots 16 bits/dot 2048 colors, 32,768 colors | 512K bytes  (4M bits)
32 bits/dot 16,770,000 colors 1024K bytes (8M bits)
4 bits/dot 16 colors 128K bytes (1M bits)
1024 H dots X 8 bits/dot 256 colors 256K bytes  (2M bits)
256 V dots 16 bits/dot 2048 colors, 32,768 colors | 512K bytes  (4M bits)
32 bits/dot 16,770,000 colors 1024K bytes (8M bits)
1024 H dots X 4 bits/dot 16 colors 256K bytes (2M bits)
512 V dots 8 bits/dot 256 colors 512K bytes (4M bits)
16 bits/dot 2048 colors, 32,768 colors | 1024K bytes (8M bits)
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(1) BtmapSize : 512 Hdds X 256 Vdds
Bt map Cobr Count: 4 bit¥dd (16 colors)

Bt mapPatern (VRAM)
Bt 15 14 83 2 1 0 9 8 7 6 5 4 3 2 1 0
+0000H Da 00 Dad 01 Dd 02 Da 0-3
| 1 1 | | | 1 | | | 1 1
00 2H Da 0-4 Dad 0-5 Dad 0-6 Da 07
| | 1 | | | 1 | | | | 1
+FFFEH Dd 255508 Dd 255509 Dd 255510 Dd 255 511
| | | | | | | | | | | |
Dot 0 1 2 3 T 508 59 510 511
Dd 0 +®00 +0001 +00FE +0CFF
1 #0100 +0101 +01FE +01FF
Bitmap
254 +FEDO +FE01 +FE FE +FEFE
255|  +FFOO +FRO1 +FFFE +FFFF

Note 1. Theupper Idtndation inthe cell is dot0-0; to therightare dot0-1,
dd 0-2 dot0-3, ...

Note 2 Numbersin the cels are VRAM addresses (hexadecmal) ofdd 2
dd s) da g with VRAM address o dot0-0, 0-1 data as the
reference.

Figure 4.17 Bit map pattern configuration
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(2) Bitmap Size : 512 H dots X 256V dots
Bitmap CdorCount: 8 bt dot (256 colors)

Bitmap Pattem (VRAM)
Bit15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

+00000H Da 0-0 Dot 0-1
I I T T T I D T T
+00002H Dot 02 Dot0-3
[ S N RN R B T T T D M T
+1FFFEH Dot255-510 Dot 255511
| | | 1 | | | 1 | |
Dot0 1 2 3 o A N 508 509 510 511
DotO  [+00000 [+00001|+00002 | +00003 +001F C|+00 1F D|+001 FE | 40 01F F
4 |*+o0200 |+00201| +00202 | 00203 40 03F C [+00F D | +003 FE | +0 08FF
Bitmap
254 |+IFC00 [+1F CO1 | +IF CO2 [+1F C03 +1F DF C|+1 FDPD [+ F DFE|+FF DF F
255 |+1FE0O |+1FEO1 | +1 FEO2 [+1FE03 +FFFC | +1F FF D |+ FF FE| +1F FFF

Note 1: Theupper Id t notation inthe cell is dot0-0; to therightare dot0-1,
dd 0-2 dot0-3, ...

Note2: Nunmbersin the cels arr VRAMaddresses (hexadecimd) d dot
dda, with VRAM address d dot0-0 data as the reference.

Figure 4.17 Bit map pattern configuration (continued)
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(3) Btmap Size : 512 Hdds X 256 Vdds
Btmap Cobr Count: 16 hits dot (2048 colors, 32768 colors)

Bitmap Patern (VRAM)
Bit 15 14 13 2 1 10 9 8 7 6 5 4 3 2 1 0
+00 00 OH Da 0-0
! ! ! l L ! ! ! !
+00002H Dot 0-1
! ! l l L ! ! l !
+3FFFEH Dot 255511
] ] ] ! | | ] ] ] ! | | ] ] ] |
Da 0 1 2 3 Tt 58 59 510 511
Dot O +00 000 | +00002 | +00004 | +000 06 +003F 8 +0 03F A [+003 FC | +0 03F E
4 |+00400 | +00402 | +00404 | +004 06 +007F 8 | +0 O7F A | +007 FC | 40 07TF E
+ Bitmap
254 [+3F 800 [+3F802 [+3F 804 |+3FB06 +3F BF8 | +3F BFA | +3 FBF C|+3F BFE
255 li3rco [+F 02 [43FCO4 [+F 006 +3F FR8 | +3F FFA | +3FFFC| +3F FFE

Nde1: Theupper It notdion n thecellis dot 0-Q to therightare dot0-1,
dd 0-2 dot 0-3 ..

Nde2: Numbersin the cells are VRAM addresses (hexadecimd) d dot
dda, with VRAM address o dot 0-0 data as the reference.

Figure 4.17 Bit map pattern configuration (continued)
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(4 BtmapSize : 512 Hdds X 256 Vdds
Btmap Cobr Count: 32 hitd dot (16,770 000 colors)

Bitmap Pad tern Y RA M)
Bit15 4 13 12 1 10 9 8 7 6 5 4 3 2 1 0

+00000H Dot 00 (upper ward)

| | | | | | | | |
+00002H Dd 0-0 (owverword)

| | | | 1 1 | | | |

+00004H Dot 0-1 (upper ward)
I I 1 1 |

| | | | | | | | | | | | |
+7FEFFEH Dd 255511 (bwer word)
! 1 | | | | | | | | 1
Dd 0 1 2 3 s 508 509 510 51
D4 0 |+00000 [+00004 | +00008 |+0000C +007 FO | 400 7F 4 | +007 FB | +007 FC
4 | #0080 +00804 | +00808 |+0080C +00F FO [ +00 FF 4 | 40 OF B |40 0F FC
' Bitmap
254 |+7R000 [+7F o004 [+7F008 [7ROOC +TFTFO|+TF R 4| 7 FTRB |47 FTFC
255 |+7rB00 |+7F804 |+7FB08 |+7FBOC +TFFFO|+7FFF 4| +7 FFF8[+7 FFFC

Note 1. The upper left ndation inthe cell is dot0-0;tothe ightare dd 0-1,
dat 0-2 dot03, ...

Note 2 Numbersin thecells are VRA M addresses (hexadecmal) ofdd
dat a (upper word), with VRAM address o dot 0-0 data (upper word) as
the réerence.

Figure 4.17 Bit map pattern configuration (continue)
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(6) Bitmap Size : 512 H dots X 512V dots
Bitmap CdorCount: 4 bt gdot (16 colors)

Bitmap Pattem (VRAM)

Bit15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
+0 00 00H Dot 00 Dot 041 Dot02 Dot 0-3
| | | | | | | | | | | |
+0 00 02H Dot 04 Dot 05 Dot 06 Dot0-7
1 | | | | 1 | | | | 1 |
+1FFFEH Dot511-508 Dot511-509 Dot511-510 Dot 511-511
1 | | | 1 1 | | | 1 1 |
Dot 0 U T T 508 59 510 511
Dot 0 +00000 +00001 +000FE +000FF
; +00100 +00101 +001FE +001FF
Bitmap
510 | +FEDO +IFED 1 +1FEFE +FEFF
51 |  +1FFO0 +1FFO1 +1FFFE +1FFFF

Nde1: Theupper €t nota bnin thecel isdd 0-Q to the right are dot0-1,
da 0-2 dd 0-3 ...

Nd e2: Numbersinthe cells ae VRAM addresses (hexadecimad) d dot (2
dds) daa, with VRAM address d dd 0-Q O-1 dataas the
reference.

Figure 4.17 Bit map pattern configuration (continued)
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(6) Bitmap Size : 512 H dots X 512 V dots
Bitmap Color Count : 8 bits/dot (256 colors)

Bitmap Pattern (VRAM)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00000H Dot 0-0 Dot 0-1
L I T B RN R R I
+00002H Dot 0-2 Dot 0-3
| | | | | | | | |
+3FFFEH Dot 511-510 Dot 511-511
| | | | | | | | | |
Dot 0 1 2 3 Wy MY . 508 509 510 511
Dot 0 +00000 | +00001 | +00002 | +00003 +001FC | +001FD | +001FE | +001FF
4 | +00200 | +00201| +00202 | +00203 +003FC | +003FD | +003FE | +003FF
Bitmap
510 |+3FCO00 [+3FCO1 |+3FCO02 [+3FC03 +3FDFC | +3FDFD| +3FDFE | +3FDFF
511 |+3FE00 |+3FE01 | +3FE02 |+3FE03 +3FFFC| +3FFFD| +3FFFE | +3FFFF

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.

Figure 4.17 Bit map pattern configuration (continued)
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(7) Bitmap Size : 512 H dots X 512 V dots
Bitmap Color Count : 16 bits/dot (2048 colors, 32768 colors)

Bitmap Pattern (VRAM)
Bit15 4 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00000H Dot 0-0
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
+00002H Dot 0-1
| | | | | | | | |
+7FFFEH Dot 511-511
| | | | ! ! | | |
Dot 0 1 2 3 Tttt 508 509 510 511
Dot 0 +00000 | +00002 [+00004 | +00006 +003F8 | +003FA |+003FC | +003FE
4 |*o0400 | +00402 |+00404 | +00406 +007F8 | +007FA [+007FC | +007FE
+ Bitmap
510 |[+7F800 |+7F802 |+7F804 |+7F806 +7FBF8 | +7FBFA | +7FBFC|+7FBFE
511 [+7Fco0 [+7FC02 [+7FC04 |+7FCO06 +TFFF8 |+7FFFA |+7FFFC|+7FFFE

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.

Figure 4.17 Bit map pattern configuration (continued)
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(8) Bitmap Size : 512 H dots X 512 V dots
Bitmap Color Count : 32 bits/dot (16,770,000 colors)

Bitmap Pattern (VRAM)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00000H | | | D|0t O-IO (ueper \Izvord? | |
+00002H Dot 0-0 (lower word)
| | | 1 1 | | | | | |

+00004H | | | | | I:l)ot 0-|1 (u;l)per \I/vord?

+FFFFCH Dot 511-511 (upper word)
1 1 1 1 1 I 1 1 1 I 1 1 1 1 1
+FFFFEH Dot 511-511 (lower word)
| | | | | | | | | | |
Dot 0 1 2 3 . W 508 509 510 511
Dot 0 +00000 | +00004 | +00008 | +0000C +007FO0 | +007F4 | +007F8 | +007FC
4 |+00800 | +00804 | +00808 | +0080C +00FFO | +00FF4 | +00FF8 | +00FFC
+ Bitmap
510 [+FF000 |+FF004 |+FF008 [+FF0OC +FF7F0 | +FF7F4 | +FF7F8 | +FF7FC
511 |+rrs00 |+FF804 |+FFsos |+FFsoc +FFFFO | +FFFF4 | +FFFF8 | +FFFFC

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data (upper word), with VRAM address of dot 0-0 data (upper word) as
the reference.

Figure 4.17 Bit map pattern configuration (continued)

103



(9) Bitmap Size : 1024 H dots X 256 V dots
Bitmap Color Count : 4 bits/dot (16 colors)

Bitmap Pattern (VRAM)

Bit 15 4 183 2 1 10 9 8 7 6 5 4 3 2 1 0
+00000H Dot 0-0 Dot 0-1 Dot 0-2 Dot 0-3
| | | | | | | | | | | |
+00002H Dot 0-4 Dot 0-5 Dot 0-6 Dot 0-7
| | | 1 1 | | | 1 | | |
+1FFFEH | Dot 255-1020 Dot 255-1021 Dot 255-1022 Dot 255-1023
1 1 l | | 1 l | | 1 1 l
Dot 0 U T T s 1020 1021 1022 1023
Dot 0 +00000 +00001 +001FE +001FF
; +00200 +00201 +003FE +003FF
* Bitmap
254 | +1FC00 +1FCO1 +1FDFE +FDFF
255 | +1FE00 +IFEO1 +1FFFE +1FFFF

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot (2
dots) data, with VRAM address of dot 0-0, 0-1 data as the
reference.

Figure 4.17 Bit map pattern configuration (continued)
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(10) Bitmap Size : 1024 H dots X 256 V dots
Bitmap Color Count : 8 bits/dot (256 colors)

Bitmap Pattern (VRAM)

Bitmap

Bit15 14 13 122 1 10 9 8 7 6 5 4 3 2 1 O
+00000H Dot 0-0 Dot 0-1
I 1 L L1 1 I L L1 I [
+00002H Dot 0-2 Dot 0-3
| | | | | | | | | | | |
+3FFFEH Dot 255-1022 Dot 255-1023
| | | | | | | | | | | | |
Dot 0 1 2 3 y Y S 1020 1021 1022 1023
Dot 0 +00000 [+00001 | +00002 |+00003 +003FC | +003FD | +003FE |+003FF
{4 | *¥00400 |+00401 | +00402 |+00403 +007FC | +007FD | +007FE |+007FF
254 |+3F800 [+3F801 [+3F802 [+3F803 +3FBFC | +3FBFD| +3FBFE | +3FBFF
255 |+3FCo0 |+3FCO1 [+3FCO2 |+3FC03 +3FFFC | +3FFFD|+3FFFE |+3FFFF

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,

dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.

Figure 4.17 Bit map pattern configuration (continued)
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(11) Bitmap Size : 1024 H dots X 256 V dots
Bitmap Color Count : 16 bits/dot (2048 colors, 32768 colors)

Bitmap Pattern (VRAM)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00000H Dot 0-0
| | | | | | | | |
+00002H Dot 0-1
| | | | | | | |
+7FFFEH Dot 255-1023
I N T N T N R B
Dot 0 1 2 3 Tt 1020 1021 1022 1023
Dot 0 +00000 | +00002 | +00004 |+00006 +007F8 | +007FA | +007FC | +007FE
1 | +00800 |+00802 | +00804 |+00806 +00FF8 | +00FFA [+00FFC | +00FFE
Bitmap
254 |+7F000 |+7F002 |+7F004 [+7F006 +7FTF8 |+7FTFA [+7FTFC |+7F7FE
255 |+7F800 |+7F802 |+7F804 [+7F806 +7FFF8 | +7FFFA |+7FFFC | +7FFFE

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.

Figure 4.17 Bit map pattern configuration (continued)
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(12) Bitmap Size : 1024 H dots X 256 V dots
Bitmap Color Count : 32 bits/dot (16,770,000 colors)

Bitmap Pattern (VRAM)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00000H Dot 0-0 (upper word)
| | | | | | | | |
+00002H Dot 0-0 (lower word)
1 1 1 ! ! L 1 1 1
+00004H Dot 0-1 (upper word)
I !

| | | | | | | |

Dot 255-1023 (upper word)

+FFFFCH
| | | | | | | | | | | | 1 | |
+FFFFEH Dot 255-1023 (lower word)
! | | | | | | | | | | | | | |
Dot 0 1 2 3 B, 1020 1021 1022 1023
Dot 0 +00000 | +00004 | +00008 | +0000C +00FFO | +00FF4 | +00FF8 | +00FFC
4 | +01000]+01004 | +01008 | +0100C +01FFO | +01FF4 | +01FF8| +01FFC
+ Bitmap
254 [+FE000 |+FE004 |+FE008 |+FE0OC +FEFFOQ | +FEFF4 | +FEFF8 | +FEFFC
255 | 4rro00 |+FFo04 |+FFo08 | +FFo0C +FFFFO| +FFFF4 | +FFFF8| +FFFFC

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data (upper word), with VRAM address of dot 0-0 data (upper word)
as the reference.

Figure 4.17 Bit map pattern configuration (continued)
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(13) Bitmap Size : 1024 H dots X 512 V dots
Bitmap Color Count : 4 bits/dot (16 colors)

Bitmap Pattern (VRAM)

+ Bitmap

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+00000H Dot 0-0 Dot 0-1 Dot 0-2 Dot 0-3
1 | | | 1 1 | | | 1 | |
+00002H Dot 0-4 Dot 0-5 Dot 0-6 Dot 0-7
| | | | | | | | | | | |

+3FFFEH | Dot 511-1020 Dot 511-1021 Dot 511-1022 Dot 511-1023
| | 1 1 | | 1 1 1 | | 1

Dot 0 1 2 3 oot 10200 1021 10221023

Dot 0 +00000 +00001 +001FE +001FF
] +00200 +00201 +003FE +003FF

510 | +3FC00 +3FCO1 +3FDFE +3FDFF
511 | +3FE00 +3FEO1 +3FFFE +3FFFF

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,

dot 0-2,

dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot (2
dots) data, with VRAM address of dot 0-0, 0-1 data as the
reference.

Figure 4.17 Bit map pattern configuration (continued)
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(14) Bitmap Size : 1024 H dots X 512 V dots
Bitmap Color Count : 8 bits/dot (256 colors)

Bitmap Pattern (VRAM)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00000H Dot 0-0 Dot 0-1
L ! ! ! ! ! ! !
+00002H Dot 0-2 Dot 0-3
L ! ! ! ! ! ! l
+7FFFEH Dot 511-1022 Dot 511-1023
1 l 1 1 1 1 1 1 1 1 1 1 l 1
Dot 0 1 2 3 AT a 1020 1021 1022 1023
Dot 0 +00000 | +00001 | +00002 | +00003 +003FC | +003FD | +003FE | +003FF
1 +00400 | +00401 | +00402 | +00403 +007FC | +007FD | +007FE | +007FF
* Bitmap
510 |[+7F800 |+7F801 |+7F802 |+7F803 +7FBFC|+7FBFD | +7FBFE| +7FBFF
511 |+7Fco0 |+7FC01 [+7FC02 |+7FC03 +7FFFC|+7FFFD | +7FFFE | +7FFFF

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.

Figure 4.17 Bit map pattern configuration (continued)
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(15) Bitmap Size : 1024 H dots X 512 V dots
Bitmap Color Count : 16 bits/dot (2048 colors, 32768 colors)

Bitmap Pattern (VRAM)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00000H Dot 0-0
| | | | | | | | |
+00002H Dot 0-1
| | | | | | | | |
+FFFFEH Dot 511-1023
I R TR RO T N N B
Dot 0 1 2 3 Tt 1020 1021 1022 1023
Dot 0 +00000 | +00002 | +00004 | +00006 +007F8 | +007FA | +007FC | +007FE
4 | +00800 | +00802 | +00804 | +00806 +00FF8 | +00FFA [ +00FFC | +00FFE
Bitmap
510 |+FFO00 |+FFO02 |+FFO04 | +FF006 +FF7F8 | +FF7FA [+FF7FC| +FF7FE
511 |+FF800 |+FF802 |+FF804 | +FF806 +FFFF8 | +FFFFA [ +FFFFC| +FFFFE

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.

Figure 4.17 Bit map pattern configuration (continued)
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Bit Map Palette Number

The bit map palette number designates the lead address of the palette used in the bit
map pattern. With the 3-bit data designated by the bit map palette number register,
the bit map palette number can only be used when the color format is in the palette
format. It cannot be used when in the RGB format. Because the palette number is
added to the dot color code of the bit map pattern to make an 11 bit dot color code, the
bit count that is used by the color count on each surface changes. Figure 4.18 shows
dot color data by bit map number colors.

Bitmap Color Count : 16 colors
Palette Number Dot Color Code
6|5 afaf2]1]o]3]2]1]0
N

l

Fixed at 0

Bitmap Palette Number Register Setting

Bitmap Color Count : 256 colors

Palette No. Dot Color Code
6|5]a|7]|6]5]a]3]2]1]0
—

Bitmap Palette Number Register Setting

Bitmap Color Count : 2048 colors

Dot Color Code
olols|7]e]s]a|3]2][1]0

Figure 4.18 Dot color data by bit map color numbers

Special Function Bit

The special function bit designates whether to use the special function for bit map
patterns. The special function bit has a special priority bit that controls the priority
number and the special color calculation bit that controls color calculation. For more
information on the special priority bit see “11.2 Special Priority Function.” For more
information on the color calculation bit see “12.2 Special Color Calculation Function.”
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Bit Map Palette Number Register

Bit map palette number register selects the palette number when the scroll screen is
displayed by the bit map format and special function bit. This register is a write-
only 16-bit register located in addresses 18002CH to 18002EH. Because the value is
cleared to 0 after the power is turned on or reset, make sure the value is set.

15 14 11 10 9 8
BMPNA |  ~ ~ | N1BMPR [ N1BMCC | | NT1BMP6 | N1BMP5 | N1BMP4 |
18002CH 7 6 3 2 1 0
[~ ~ | NOBMPR | NOBMCC | | NOBMP6 | NOBMP5 | NOBMP4 |
15 14 11 10 9 8
BMPNB [~ ~ ] [~ [ -~ T - T = ]
18002EH 7 6 3 2 1 0

| ROBMPR | ROBMCC |

~ | ROBMP6 | ROBMP5 | ROBMP4 |

Special priority bit (for bit map): Bit map special priority bit (NOBMPR, N1BMPR, ROBMPR)
Designates the special priority bit when the scroll screen is displayed by the bit map

format.
NOBMPR 18002CH Bit 5 For NBGO
N1BMPR 18002CH Bit 13 For NBG1
ROBMPR 18002EH Bit 5 For RBGO

See section “11.2 Special Priority Function” on how to use this bit.

Special color calculation bit (for bit map): Bit map special color calculation bit (NOBMCC,

N1BMCC, ROBMCC)

Designates the special color calculation bit when the scroll screen is displayed by the

bit map format.

NOBMCC 18002CH Bit 4 For NBGO
N1BMCC 18002CH Bit 12 For NBG1
ROBMCC 18002EH Bit 4 For RBGO

See section “12.2 Special Color Calculation Function” on how to use this bit.
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Palette number bit (for bit map): Bit map palette number bit (NOBMP2 to NOBMPO, N1BMP2 to
N1BMPO, ROBMP2 to ROBMPO)
Designates the highest three bits of the palette number when the scroll screen is

displayed in the bit map format.

NOBMP6~NOBMP4 18002CH Bit 2~0 For NBGO
N1BMP6~N1BMP4 18002CH Bit 10~8 For NBG1
ROBMP6~R0OBMP4 18002EH Bit 2~0 For RBGO

When the bit map color count is 16 colors, a “0” is attached to the lowest four bits

and used as the 7-bit palette number.

ST-58-R2
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4.10 Display Area

The display area of the scroll screen changes depending on the register setting. The
display area image is repeated and displayed when display coordinate values ex-
ceed the display area in the Normal scroll screen. Control is executed by the register
setting when display coordinate values exceed the display area in the rotation scroll
surface.

Display Area

The display area changes according to the plane size when scroll screen display
format is the cell format, and according to the bit map size when in the bit map
format. NBGO and NBGI1 also change by setting the reduction display up to 1/4.
Tables 4.12 and 4.13 show the display areas.

Table 4.12 Normal scroll screen display area

Display Reduction Plane Size Bitmap Size Display Area
Format Setting
1 H page X - 0<X<1024, 0<Y<1024
1V page
No reduction~ 1/2 | 2 H pages X - 0<X<2048, 0<Y<1024
reduction 1V page
Cell format 2 H pages X - 0<X<2048, 0<Y<2048
2 V pages
Up to 1/4 1 H page X - 0<X<1024, 0<Y<2048
reduction 1V page
2 H pages X - 0<X<2048, 0<Y<2048
1V page
- 512 H dots X 0<X<512, 0<Y<256
256 V dots
Bitmap Format| - - 512 H dots X 0<X<512, 0<Y<512
512 V dots
- 1024 H dots X 0<X<1024, 0<Y<256
256 V dots
- 1024 H dots X 0<X<1024, 0<Y<512
512 V dots
Table 4.13 Rotation Scroll Surface display area
Display Format Plane Size Bitmap Size Display Area
1 H page X - 0<X<2048, 0<Y<2048
1V page
Cell format 2 H pages X - 0<X<4096, 0<Y<2048
1V page
2 H pages X - 0<X<4096, 0<Y<4096
2 V pages
Bitmap Format - 512 H dots X 0<X<512, 0<Y<256
256 V dots
- 512 H dots X 0<X<512, 0<Y<512
512 V dots
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Screen-Over Process

While the rotation scroll surface is displayed, and if the calculated results of display
coordinate values of an display area have been exceeded, select one of the four below
and set it to the register. The setting of the screen-over process is not performed for
RBGO and RBG1, but is performed for the scroll screen by rotation parameter A and
the scroll screen by rotation parameter B.

1. The outside of the display area repeats the image set in the display area.

2. The outside of the display area repeats the character pattern designated by the
screen-over pattern name register (only when the rotation scroll surface is in the
cell format).

The outside of the display area is transparent.

With no relationship to the plane size and bit map size, the display area is at
0<X<512and 0<Y <512. The outside of the display area is all made to be
transparent.

Ll

Display-Over Pattern Name

When the designated character pattern is made to be repeated, pattern name data
selects the screen-over control setting in al6-bit screen-over pattern name register.
The screen-over pattern name data selected in the register is handled the same as
when the data size of the scroll surface pattern name table is 1-word; it uses supple-
mental data in the lowest 10 bits of the pattern name control register, supplements
insufficient bits, and does screen-over pattern name data of a total 26 bits. The bit
configuration of the screen-over pattern name register is the same as when the pattern
name data size is 1-word, as in “Pattern Name Table” of section 4.6; and changes
depending on character size, character color number, and the character number
supplement mode. The size of the repeated character pattern follows the setting of
the character size.

16-bit screen over pattern name data designates for the scroll screen by rotation pa-
rameter A and scroll screen by rotation parameter B, but you should be careful when
designating for RBG0 and RBG1 by 10-bit supplement data designated by the pattern
name control register. Besides, screen-over pattern name data cannot be used when
the rotation scroll screen is displayed in the bit map format.
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Screen-Over Pattern Name Register

In the screen-over process of the rotation scroll surface, the screen-over pattern name
register selects pattern name data when the repetition of the character pattern is set.
This register is a write-only 16-bit register and is in addresses 1800B8H to 1800BAH.
Because the value is cleared to 0 after the power is turned on or reset, be sure to set
the value.

15 14 13 12 11 10 9 8
OVPNRA [RAOPN15|RAOPN14 [RAOPN13[RAOPN12[RAOPN11[RAOPN10 | RAOPNY | RAOPNS |
1800B8H 7 6 5 4 3 2 1 0

[[RAOPN7 [ RAOPNG | RAOPN5 | RAOPN4 | RAOPN3 | RAOPN2 [ RAOPNT | RAOPNO |

15 14 13 12 11 10 9 8
OVPNRB [RBOPN15|RBOPN14 [RBOPN13[RBOPN12[RBOPN11[RBOPN10 | RBOPN9 | RBOPNS |
1800BAH 7 6 5 4 3 2 1 0

[[RBOPN7 | RBOPN6 | RBOPN5 | RBOPN4 | RBOPN3 | RBOPN2 | RBOPN1T | RBOPNO |

Over pattern name bit (RAOPN15 to RAOPNO, RBOPN15 to RBOPNO)
Designates pattern name data when the screen-over process repeating the character
pattern is set.

RAOPN15~RA0OPNO 1800B8H Bit 15~0 For Rotation Parameter A
RBOPN15~RBOPNO 1800BAH Bit 15~0 For Rotation Parameter B

The bit configuration is the same as when the data size of the pattern name table is
one-word; and changes depending on the settings of the character size, character
color number, and character number supplement mode.

This register action is executed for the scroll screen by rotation parameter A and B,
but the character size that decides the bit configuration as well as the character
number supplement mode performs in RBG0 and RBG1. Therefore, be careful when
simultaneously displaying screens by rotation parameter A and B in RBGO.
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4.11 Mosaic Process

The mosaic process can be done for each screen using the scroll surface. The mosaic
size can be set for the respective horizontal and vertical directions. The mosaic
process divides each scroll screen into several areas of pre-determined size. This
function displays all dots within various areas of colored dots in the upper left. The
mosaic pattern can be achieved by aligning different color areas. The size of the
mosaic area can be individually selected. Size in the horizontal direction can select
from 1 to 16 dots in single dot units. Size in the vertical direction can select from 1 to
16 dots in the non-interlace mode in single dot units, and 2 to 32 dots in the interlace
mode in two-dot units. If the register is set to do mosaic processing when in the
double-density interlace mode, the screen is made to display in the single-density
interlace mode.

When using the mosaic process in NBGO or NBG1, the vertical cell scroll function
can no longer be used. Also, mosaic processing of RBGO and RBG1 can only be done
in the horizontal direction. Figure 4.19 shows the mosaic pattern.

The color of dots in the upper-left corner of
Horizontal each area is used for all dots in that area.
Mosaic Size
K \
K 7

@@0@®0 00000
0CR@QO0QN00
Q6w000CHO0

Vertical
Mosaic Size

Q0000
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00000
ORS00
Qw00

090000
0C200
00900

Figure 4.19 Mosaic Pattern




Mosaic Control Register

The mosaic control register selects whether to perform the mosaic process. Itis a
write-only 16-bit register and is in address 180022H. Because the value is cleared to
0 after the power is turned on or reset, be sure to set the value.

15 14 13 12 11 10 9 8
MZCTL [ MZSZV3 [ MZSZV2 | MZSZV1 | MZSZV0 | MZSZH3 | MZSZH2 | MZSZH1 | MZSZHO |
180022H 7 6 5 4 3 2 1 0

[~ [ ~ [ = T ROMZE [ N3MZE | N2MZE | N1MZE | NOMZE |

Mosaic size bit (MZSZH3 to MZSZHO0, MZSZV3 to MZSZV0)
Designates the horizontal and vertical mosaic size.

MZSzZV3~MZSZV0 180022H Bit 15~12 For vertical mosaic size
MZSZH3~MZSZHO0 180022H Bit 11~8 For horizontal mosaic size)
MZSZH3 MZSZH?2 MZSZH1 MZSZHO0 Horizontal Mosaic Size

0 0 0 0 1 dot

0 0 0 1 2 dots

0 0 1 0 3 dots

0 0 1 1 4 dots

0 1 0 0 5 dots

0 1 0 1 6 dots

0 1 1 0 7 dots

0 1 1 1 8 dots

1 0 0 0 9 dots

1 0 0 1 10 dots

1 0 1 0 11 dots

1 0 1 1 12 dots

1 1 0 0 13 dots

1 1 0 1 14 dots

1 1 1 0 15 dots

1 1 1 1 16 dots
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MZSZV3 MZSZV2 MZSZV1 MZSZVO0 Vertical Mosaic Size
Non-Interlace Interlace
0 0 0 0 1 dot 2 dots
0 0 0 1 2 dots 4 dots
0 0 1 0 3 dots 6 dots
0 0 1 1 4 dots 8 dots
0 1 0 0 5 dots 10 dots
0 1 0 1 6 dots 12 dots
0 1 1 0 7 dots 14 dots
0 1 1 1 8 dots 16 dots
1 0 0 0 9 dots 18 dots
1 0 0 1 10 dots 20 dots
1 0 1 0 11 dots 22 dots
1 0 1 1 12 dots 24 dots
1 1 0 0 13 dots 26 dots
1 1 0 1 14 dots 28 dots
1 1 1 0 15 dots 30 dots
1 1 1 1 16 dots 32 dots

Note: There is no relationship with the interlace setting.

Mosaic enable bit (NOMZE, N1IMZE, N2MZE, N3MZE, ROMZE)

Designates the screen performing mosaic process.

NOMZE 180022H Bit 0 For NBGO (or RBG1)
N1MZE 180022H Bit 1 For NBG1

N2MZE 180022H Bit 2 For NBG2

N3MZE 180022H Bit 3 For NBG3

ROMZE 180022H Bit 4 For RBGO

xxMZE Process

0 Does not execute mosaic process

1 Processes mosaic process

Note: NO, N1, N2, N3, or R0 is entered in bit name for xx.

Only horizontal mosaic processing is performed when the mosaic process is in the
rotation scroll surface. If performing mosaic processing in the double-density inter-
lace mode, the screen is made to be displayed by the single-density interlace mode.
If performing mosaic processing in NBGO or NBG1, the mosaic screen will not be
able to use the vertical cell-scroll function. As a result, the mosaic process is done on
the display screen for screens that don’t cell-scroll vertically.

ST-58-R2
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Introduction

The normal scroll screen has four surfaces, NBG0 to NBG3; each surface can be
scrolled up and down, left and right. NBG0 and NBG1 can be expanded and re-
duced, line scrolled, and cell scrolled vertically.

5.1 Screen Scroll Function

All four surfaces of the normal scroll screen can dot scroll up, down, left, or right in
surface units. The screen scroll value selects, in the screen scroll value register, the
dot coordinates displayed in the upper left of the TV screen. The screen scroll value
is in effect up to and including values that don’t exceed the display area set for each
screen. The display area of the screen is repeated when a value that exceeds the
display area is selected. The fractional part of the screen scroll value for NBGO and
NBGT1 is used only in calculating coordinates; the final display coordinate values are
discarded. The horizontal (X) coordinate is selected by the horizontal screen scroll
value integer part bit and horizontal screen scroll value fractional part bit. The
vertical (Y) coordinate is selected by the vertical screen scroll value integer part bit
and vertical screen scroll value fractional part bit. The fractional part bit is added
immediately below the integer bit. Figure 5.1 shows the bit configuration.

Horizontal and Vertical Screen Scroll Value Register (NBGO, NBG1)
Bit 31

2% 15 8 0
T T
Integer Part Fractional Part
Horizontal and Vertical Screen Scroll Value Register (NBG2, NBG3)

Bit 15 10 0

I
Integer part

Figure 5.1 Screen scroll value bit configuration
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Screen Scroll Value Register

The screen scroll value register designates the screen scroll value. It is a write-only
16- or 32-bit register located at addresses 180070H to 180076H, 180080H to 180086H,
and 180090H to 180096H. Because the value is cleared to 0, it must be set after
power on or reset.

15 14 13 12 11 10 9 8
SCXIN0o [~ | ~ [ =~ [T =~ [ =~ [NOSCXI10] NOSCXI9 ] NOSCXI8|
180070H 7 6 5 4 3 2 1 0

[[NOSCXI7 [ NOSCXI6 | NOSCXI5 | NOSCXI4 | NOSCXI3 | NOSCXI2 | NOSCXI1 | NOSCXI0 |

15 14 13 12 11 10 9 8
SCXDNO [NOSCXD1[NOSCXD2[NOSCXD3]NOSCXD4 | NOSCXD5|NOSCXD6 | NOSCXD7 [NOSCXD8 |
180072H 7 6 5 4 3 2 1 0
.- - - 1r - & - f{ =~ 1 - | = |
15 14 13 12 11 10 9 8
scYINo [~ | ~ [ =~ [T =~ [ =~ [NOSCYI10] NOSCYI9] NOSCYI8]|
180074H 7 6 5 4 3 2 1 0

| NOSCYI17 | NOSCYI6 | NOSCYI5 [ NOSCYI4 | NOSCYI3 | NOSCYI2 | NOSCYI1 [ NOSCYIO |

15 14 13 12 11 10 9 8
SCYDNO |NOSCYD1|NOSCYD2|NOSCYD3|NOSCYD4 | NOSCYD5 | NOSCYD6 [ NOSCYD7 [ NOSCYDS |
180076H 7 6 5 4 3 2 1 0
- r - r - 1 =- 1 - [ - [ =~ | =~ |
15 14 13 12 11 10 9 8
scxiNt [~ ]~ | ~ | '~ ]~ [N1SCXI10] N1SCXI9 | N1SCXI8 |
180080H 7 6 5 4 3 2 1 0

[ [N1SCXI7 [ N1SCXI6 | NTSCXI5 | N1SCXI4 | N1SCXI3 | NTSCXI2 [ N1SCXI1 | N1SCXIO |

15 14 13 12 11 10 9 8
SCXDN1 [N1SCXD1[NTSCXD2]N1SCXD3[N1SCXD4 | N1SCXD5]N1SCXD6 | N1SCXD7 [N1SCXD8]
180082H 7 6 5 4 3 2 1 0
.- - - fr - f{ -1 - T =~ 1 - |
15 14 13 12 11 10 9 8
SCYINt [~ | ~ [ =~ [ ~ [ ~ ]N1SCYI0] N1SCYI9| N1SCYI8]
180084H 7 6 5 4 3 2 1 0

[[N1SCYI7 [ N1SCYI6 [ NTSCYI5 [ N1SCYI4 | N1SCYI3 [ N1SCYI2 [ N1SCYI1 | N1SCYIO |

15 14 13 12 11 10 9 8
SCYDN1 [N1SCYD1[NTSCYD2[N1SCYD3[N1SCYD4[N1SCYD5]N1SCYD6|N1SCYD7 [N1SCYD8]
180086H 7 6 5 4 3 2 1 0
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15 14 13 12 11 10 9 8
scxn2 |~ |~ [~ |~ | ~  ]|N2SCX10 | N2SCX9 [ N2SCX8 |
180090H 7 6 5 4 3 2 1 0

[ N2SCX7 | N2SCX6 | N2SCX5 | N2SCX4 [ N2SCX3 | N2SCX2 | N2SCX1 | N2SCX0 |

15 14 13 12 11 10 9 8
scy~y2: | o~ | o~ [~ |~ | ~  |N2SCY10 | N25CY9 [ N2SCY8 |
180092H 7 6 5 4 3 2 1 0

[ N2sCY7 | N2SCY6 | N2SCY5 | N2SCY4 [ N2SCY3 | N2SCY2 | N2SCY1 | N2SCY0 |

15 14 13 12 11 10 9 8
SCxN3 |~ | ~ [~ |~ |~ |N3SCX10| N3SCX9 [ N3SCX8 |
180094H 7 6 5 4 3 2 1 0

[ N3SCX7 | N3SCX6 | N3SCX5 | N3SCX4 [ N3SCX3 | N3SCX2 | N3SCX1 | N3SCX0 |

15 14 13 12 11 10 9 8
scynas7' | o~ |~ |~ |~ |~ |N3SCY10 | N3SCY9 [ N3SCY8 |
180096H 7 6 5 4 3 2 1 0

[ N3SCY7 | N35CY6 | N3SCY5 | N3sCY4 [ N3SCY3 | N3SCY2 [ N3SCY1 | N3SCY0 |

Screen scroll value bit: Scroll bit (NOSCXI10 to NOSCXI0, NOSCXD1 to

NOSCXD8, NOSCYI10 to NOSCYI10, NOSCYD1 to NOSCYD8, N1SCXI10 to N1SCXI0, N1SCXD1 to
N1SCXD8, N1SCYI10 to N1SCYI0, N1SCYD1 to N1SCYD8, N2SCX10 to N2SCX0, N2SCY10 to
N2SCY0, N3SCX10 to N3SCX0, N3SCY10 to N3SCYO0)

Designates the horizontal and vertical screen scroll values (coordinate values) of the
Normal scroll screen.

NOSCXI10~NOSCXI0 | 180070H Bit 10~0 For NBGO horizontal direction (integer part)
NOSCXD1~NOSCXD8 [ 180072H Bit 15~8 For NBGO horizontal direction (fractional part)
NOSCYI10~NOSCYIO [180074H Bit 10~0 For NBGO vertical direction (integer part)
NOSCYD1~NOSCYD8 | 180076H Bit 15~8 For NBGO vertical direction (fractional part)
N1SCXI10~N1SCXI0 [ 180080H Bit 10~0 For NBG1 horizontal direction (integer part)
N1SCXD1~N1SCXD8 | 180082H Bit 15~8 For NBG1 horizontal direction (fractional part)
N1SCYI10~N1SCYI0 | 180084H Bit 10~0 For NBG1 vertical direction (integer part)
N1SCYD1~N1SCYD8 | 180086H Bit 15~8 For NBG1 vertical direction (fractional part)
N2SCX10~N2SCXO0 180090H Bit 10~0 For NBG2 horizontal direction
N2SCY10~N2SCYO0 180092H Bit 10~0 For NBG2 vertical direction
N3SCX10~N3SCX0 180094H Bit 10~0 For NBG3 horizontal direction
N3SCY10~N3SCYO0 180096H Bit 10~0 For NBG3 vertical direction
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The value of the screen scroll value register is effective up to a range not exceeding
the display area of each screen. When the display area is exceeded, the screen of the
display area is repeatedly displayed. All screen scroll values must be identified as
positive values. By changing the value during the horizontal retrace, the scroll value
can also be changed in the middle of the image screen.
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5.2 Expansion/Contraction Function

NBGO and NBG1 can expand and reduce the entire screen both horizontally and
vertically. Controlling expansion and reduction is done by selecting horizontal and
vertical coordinate increments required in display coordinate calculations. When
reducing in horizontally, the reduction enable register must be set as certain screens
cannot be displayed, depending on this setting.

Display coordinates are calculated by the expressions below.

Note: the fractional part of the calculated results are discarded.

(display coordinate value X) = (coordinate increment X) X (H counter value) + (screen scroll value X)
(display coordinate value Y) = (coordinate increment Y) X (V counter value) + (screen scroll value Y)

Screen expansion and reduction are controlled by setting the horizontal and vertical
coordinate increments in the coordinate increment register. The horizontal coordi-
nate increment is selected by the horizontal coordinate increment integer part bit
and horizontal coordinate increment fractional part bit. The vertical coordinate
increment is selected by the vertical coordinate increment integer part bit and hori-
zontal coordinate increment fractional part bit.

The fractional part bit is added immediately below the integer bit part. Figure 5.2

shows the bit configuration

Horizontd and Vertical Coordnate Incremerts

Bit 31 18 15 8 0

I I
Iteger Pat  Fadional Pat

Figure 5.2 Configuration of coordinate increment register.
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Coordinate Increment Register

The coordinate increment register designates the coordinate increment when calcu-
lating the coordinates of the scroll screen. This is a write-only 32-bit register located
at addresses 180078H to 18007EH, and 180088H to 18008EH. Because the value of

the register is cleared to 0 after power on or reset, the value must be set.

15 14 13 12 11 10 9 8
Zwxino [~ [ =~ [ - [ = [ = [ =~ [ = [ = ]
180078H 7 6 5 4 3 2 1 0
[ = [ ~ T =~ T = T = TN0zmXi2] NOZMXI1] NOZMXI0]
15 14 13 12 11 10 9 8
ZMXDNO [NOZMXD1]NOZMXD2[NOZMXD3] NOZMXD4] NOZMXD5] NOZMXD6] NOZMXD7 | NOZMXD8|
18007AH 7 6 5 4 3 2 1 0
- r-tr-fr - -1 - 1T =~ 1 - |
15 14 13 12 11 10 9
o [= [ = [ - [ = [ -~ [ - [ - [ ~ ]
18007CH 7 6 5 4 3 2 1 0
[ = [ ~ [ =~ T = T =~ [NO0ZMYI2] NOZMYI1] NOZMYIO|
15 14 13 12 11 10 9 8
ZMYDNO [NOZMYD1]NOZMYD2[NOZMYD3] NOZMYD4]NOZMYD5[NOZMYD6] NOZMYD7[NOZMYD8|
18007EH 7 6 5 4 3 2 1 0
.- r-r-f{ -7 -7 - T =~ 1 - |
15 14 13 12 11 10 9
ot = [ = [ - [~ [ = [ - [ - [ =~ ]
180088H 7 6 5 4 3 2 1 0
[~ T =~ [ =~ [ =~ [ =~ [N1ZMXi2[ N1ZMXI1] N1ZMXI0]
15 14 13 12 11 10 9 8
ZMXDN1 [N1ZMXD1]N1ZMXD2[N1ZMXD3] N1ZMXD4] N1ZMXD5] N1ZMXD6] N1ZMXD7|N1ZMXD8|
18008AH 7 6 5 4 3 2 1 0
.- r-ft - f{f - f{ - [ - [ = [ = |
15 14 13 12 11 10 9 8
2Nt [ [ = [ - [ = [ - [ = [ - [ =~ ]
18008CH 7 6 5 4 3 2 1 0
[ - [ -~ T =~ T = T = TNzZmYI2][ N1ZMYI1] N1ZMYI0]
15 14 13 12 11 10 9 8
ZMYDN1 [N1ZMYD1[N1ZMYD2[N1ZMYD3[N1ZMYD4[N1ZMYD5[N1ZMYD6[N1ZMYD7[N1ZMYD8|
18008EH 7 6 5 4 3 2 1 0
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Coordinate increment bit: Zoom bit (NOZMXI2 to NOZMXI0, NOZMXD1 to
NOZMXD8, NOZMYI2 to NOZMYI10, NOZMYD1 to NOZMYD8, N1ZMXI2 to N1ZMXI0, N1ZMXD1 to
N1ZMXD8, N1ZMYI2 to N1ZMYI10, N1ZMYD1 to N1ZMYD8)

Designates horizontal and vertical coordinate increments for calculating display
coordinates when expanding and reducing all Normal scroll screens.

NOZMXI2~N0ZMXIO 180078H Bit 2~0 For NBGO horizontal direction (integer part)
NOZMXD1~N0ZMXD8 | 18007AH Bit 15~8 For NBGO horizontal direction (fractional part)
NOZMYI2~NOZMY10 18007CH Bit 2~0 For NBGO vertical direction (integer part)
NOZMYD1~N0ZMYD8 | 18007EH Bit 15~8 For NBGO vertical direction (fractional part)
N1ZMXI2~N1ZMXI10 180088H Bit 2~0 For NBG1 horizontal direction (integer part)
N1ZMXD1~N1ZMXD8 | 18008AH Bit 15~8 For NBG1 horizontal direction (fractional part)
N1ZMYI2~N1ZMY10 18008CH Bit 2~0 For NBG1 vertical direction (integer part)
N1ZMYD1~N1ZMYDS8 | 18008EH Bit 15~8 For NBG1 vertical direction (fractional part)

The coordinate increment should be a value smaller than “1” in the expansion dis-
play, and larger than “1” in the reduction display. The normal display is when the
coordinate increment is 1. Selections are all by positive values. The coordinate parts
of NBG2 and NBGS3 are fixed at “1”.

By changing the value during the horizontal retrace, the coordinate increment value
can also be changed.

The reduction enable register must be set when reduction display is horizontal.
Depending on the setting of the reduction enable bit, do not set horizontal coordi-
nate increment to a value other than the set range decided upon. Table 5.1 shows
coordinate increments and reduction settings in the horizontal direction.

Table 5.1 Horizontal coordinate increments and reduction settings

Horizontal Reduction Display Setting Horizontal Coordinate Increment Setting Range
Not allowed 0 < (Horizontal Coordinate Increment) < 1
Up to 1/2 0 < (Horizontal Coordinate Increment) < 2
Up to 1/4 0 < (Horizontal Coordinate Increment) < 4
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Reduction Enable Register

The reduction enable register is a write-only 16 bit register that controls the horizon-
tal reduction display, and is located at address 180098H. Because the value of the
register is cleared to 0 after power on or reset, the value must be set.

15 14 13 12 11 10 9 8
zZMeTL = - - - - - [NTZMQT [N1ZMHF
180098H 7 6 5 4 3 2 1 0

- - - - - - [NOZMQT [NOZMHF

Reduction enable bit: Zoom quarter/half bit (N1ZMQT, N1ZMHF, NOZMQT, NOZMHF)
Designates the maximum reducible range of each Normal scroll screen in the hori-
zontal direction.

NOZMHF 180098H Bit 0 For NBGO

NOZMQT 180098H Bit 1 For NBGO

N1ZMHF 180098H Bit 8 For NBG1

N1ZMQT 180098H Bit 9 For NBG1

NxZMQT [ NxZMHF | Horizontal Reduction Display | Restriction ltems

0 0 Not allowed None

0 1 Up to 1/2 The number of character colors can b
set for 16 or 256 colors only.

1 0 Up to 1/4 The number of character colors can b
set for 16 colors only.

1 1 Up to 1/4 The number of character colors can b
set for 16 colors only.

Note: 0 or 1 is entered in bit name for x.

For reduction of up to 1/2, set the corresponding screen character color count (bit
map pattern color count) to 16 or 256 colors. For reduction of up to 1/4, set to 16
colors. The horizontal coordinate increment should not exceed the set range of these
bits.
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Certain screens cannot display depending on the reduction setting. Limits are
shown in Table 5.2.

Table 5.2 Display screen limits by setting of reduction enable bit

Screen Character Color Count | Reduction Enable Setting | Screens That Cannot
(Bitmap Color Count) Display
16 Colors Up to 1/2 None

NBGO Up to 1/4 NBG2
256 Colors Up to 1/2 NBG2
16 Colors Up to 1/2 None

NBG1 Up to 1/4 NBG3
256 Colors Up to 1/2 NBG3
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5.3 Line and Vertical Cell Scroll Function

Within the Normal scroll screen, there is a line scroll function and vertical cell scroll
function in NBG0O and NBG1. The line scroll function selects the horizontal and
vertical screen scroll value and horizontal coordinate increment in line units. The
vertical cell scroll function selects the vertical screen scroll value in horizontal cell
units. Both functions can be used without relationship to the cell format and bit map
format.

Line Scroll Function

The line scroll function selects the horizontal and vertical screen scroll value and
horizontal coordinate increment in line units, and specifies by line scroll tables
stored in VRAM. Data values of line scroll tables are designated by relative values.
To values stored in line scroll tables, values selected in the screen scroll value register
are added, becoming display coordinates. The table data read interval can be se-
lected from four types, one line, two line, four line, and eight line. Values of the
vertical coordinate increment register are used for vertical coordinate calculations
when two-line intervals or greater are selected.

The horizontal coordinate increment should not set a value that the exceeds the
setting of the reduction enable register. The line scroll function is shown in Figure
5.3.

Horizontal
Line Scroll Table (VRAM) Coordinate
Horizontal Screen Scroll value Increment Scroll Screen
for 1st line f\f\/'\.f'\ —
oo boor 1st Line
Vertical Screen Scroll value for / — T
1st line A 2nd Line
Horiz. Coordinate 3rd Line
increment for 1st line 4th Line
Horizontal Screen Scroll value N A 5th Line
for 2nd line — T —
Vertical Screen Scroll value
for 2nd line

Horiz. Coordinate
increment for 2nd line

Figure 5.3 Line scroll function
Line scroll tables store from small addresses in order of the horizontal screen scroll

value, vertical screen scroll value, and horizontal coordinate increments. Stored line
scroll data is only composed of data required by the line scroll register setting.
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Each horizontal screen scroll value, vertical screen scroll value, and horizontal coor-
dinate increment configuration is identical to the data configuration set in each
register. Figure 5.4 shows the bit configuration of line scroll table data. Table 5.5
shows the configuration of line scroll tables.

Horizontd, Vetical Screen Scroll Value

Bit15 14 13 12 11
+OH

10 9 8 7 6 5 4 3 2 1 0
| Ints-lger IIDart :I 1" blits

Bt15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 O

e

Horizontd Coordnate Increment

Bt 15 14 13 12 11 10 9 8

+0H Integer Pat : 3 hits

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| l | | | | |

Note Shaded areas are gnored

Figure 5.4 Bit configuration of line scroll table data
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When selecting horizontal and vertical screen scroll values and
horizontal coordinate increment for every 1 line.

Bit

Line Scroll Table —— +00H
Address +02H
+04H

+06H

+08H

+0AH

+0CH

+0EH

+10H

+12H

+14H

+16H

15 Line Scroll Table (VRAM) 0

Line 1 Horiz. Screen Scroll Value (Integer Part)

Line 1 Horiz. Screen Scroll Value (Fractional Part)

Line 1 Vertical Screen Scroll Value (Integer Part)

Line 1 Vertical Screen Scroll Value (Fractional Part)

Line 1 Horiz. Coordinate Increment (Integer Part)

Line 1 Horiz. Coordinate Increment (Fractional Part)

Line 2 Horiz. Screen Scroll Value (Integer Part)

Line 2 Horiz. Screen Scroll Value (Fractional Part)

Line 2 Vertical Screen Scroll Value (Integer Part)

Line 2 Vertical Screen Scroll Value (Fractional Part)

Line 2 Horiz. Coordinate Increment (Integer Part)

Line 2 Horiz. Coordinate Increment (Fractional Part)

When selecting vertical screen scroll value and horizontal coordinate
increment for every 2 lines (no horizontal line scroll).

Bit 15 Line Scroll Table (VRAM) 0

Line Scroll Table ——>> +00H
Address +02H
+04H
+06H
+08H
+0AH
+0CH
+0EH

Note:

Line 1 Vertical Screen Scroll Value (Integer Part)

Line 1 Vertical Screen Scroll Value (Fractional Part)

Line 1, 2 Horiz. Coordinate Increment (Integer Part)

Line 1, 2 Horiz. Coordinate Increment (Fractional Part)

Line 3 Vertical Screen Scroll Value (Integer Part)

Line 3 Vertical Screen Scroll Value (Fractional Part)

Line 3, 4 Horiz. Coordinate Increment (Integer Part)

Line 3, 4 Horiz. Coordinate Increment (Fractional Part)

Display coordinates in the vertical direction for lines not

specified are obtained by adding coordinate increments in the

vertical direction to the vertical screen scroll values for the lines

specified.

When selecting horizontal screen scroll value and horizontal
coordinate increment for every 4 lines (no horizontal line scroll).

Bit

Line Scroll Table —— +00H
Address +02H
+04H

+06H

+08H

+0AH

+0CH

+0EH

15 Line Scroll Table (VRAM) 0

Line 1~4 Horiz. Screen Scroll Value (Integer Part)

Line 1~4 Horiz. Screen Scroll Value (Fractional Part)

Line 1~4 Horiz. Coordinate Increment (Integer Part)

Line 1~4 Horiz. Coordinate Increment (Fractional Part)

Line 5~8 Horiz. Screen Scroll Value (Integer Part)

Line 5~8 Horiz. Screen Scroll Value (Fractional Part)

Line 5~8 Lines Horiz. Coordinate Increment (Integer Part)

Line 5~8 Lines Horiz. Coordinate Increment (Fractional Part)

Figure 5.5 Line scroll table
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Vertical Cell Scroll Function

The vertical cell scroll function selects the vertical screen scroll value in horizontal
cell units in each vertically separated area, and is selected by the vertical cell scroll
table stored in VRAM. The data value of the vertical cell scroll table is designated by
relative values. The value selected by the screen scroll value register is added to the
screen scroll value stored in the vertical cell scroll table, becoming the display coor-
dinate. Selection can be done in horizontal 8 dot units when displaying in bit map
format.

NBGO and NBG1 have the only vertical cell scroll functions inside the Normal scroll
screen. This vertical cell scroll function and mosaic function can not be used simul-
taneously; the mosaic function has priority. Figure 5.6 shows the vertical cell scroll
function.

Vertical Cel Scroll Table (VRAM)

1¢ Cdl Vertical
Screen Scrdl Vdue

2nd Cdl Vertical
Screen Scrdl Vdue

3rd Cdl Vertical
Screen Scrdl Vdue \L

TV Screen

Vetical ScreenScrol valueenabed areafor the 1< cell

Figure 5.6 Vertical cell scroll function

The bit configuration of the vertical screen scroll value is the same when set in all
registers. Data of the vertical cell scroll table is treated as a table in the order from
data in the left side cell of the TV screen.

When both NBGO0 and NBG1 use the vertical cell scroll function, the various vertical
cell scroll table data should be alternately stored in NBGO and NBG1, one cell at a
time.
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Figure 5.7 shows the bit configuration of the vertical cell scroll table data. Figure 5.8
shows the vertical cell scroll table configuration.

Vertical Screen Scroll Value

Bit1'5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
+OH 11 bit integer part |

Bitis 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| ] ] ] | | |

Note: Shaded area is ignored

Figure 5.7  Data configuration on the vertical cell scroll table
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NBGO Vertical Cell Scroll

Table Address

Bit 15 Vertical Cell Scroll Table (VRAM) 0
Vertical Cell Scroll——> +00H

+02H
+04H
+06H
+08H
+0AH
+0CH
+0EH
+10H
+12H

NBG1 Vertical Cell Scroll

Table Address

NBGO 1st cell vertical screen scroll value (integer part)

NBGO 1st cell vertical screen scroll value (fractional part)

NBGO 2nd cell vertical screen scroll value (integer part)

NBGO 2nd cell vertical screen scroll value (fractional part)

NBGO 3rd cell vertical screen scroll value (integer part)

NBGO 3rd cell vertical screen scroll value (fractional part)

NBGO 4th cell vertical screen scroll value (integer part)

NBGO 4th cell vertical screen scroll value (fractional part)

NBGO 5th cell vertical screen scroll value (integer part)

NBGO 5th cell vertical screen scroll value (fractional part)

Bit 15 Vertical Cell Scroll Table (VRAM) 0
Vertical Cell Scroll —> +ooH

+02H
+04H
+06H
+08H
+0AH
+0CH
+0EH
+10H
+12H

NBG1 1st cell vertical screen scroll value (integer part)

NBG1 1st cell vertical screen scroll value (fractional part)

NBG1 2nd cell vertical screen scroll value (integer part)

NBG1 2nd cell vertical screen scroll value (fractional part)

NBG1 3rd cell vertical screen scroll value (integer part)

NBG1 3rd cell vertical screen scroll value (fractional part)

NBG1 4th cell vertical screen scroll value (integer part)

NBG1 4th cell vertical screen scroll value (fractional part)

—] —~

NBG1 5th cell vertical screen scroll value (integer part)

NBG1 5th cell vertical screen scroll value (fractional part)

—

NBGO and NBG1 Vertical Cell Scroll

Bit 15 Vertical Cell Scroll Table (VRAM) 0
Vertical Cell Scroll——> +ggH

Table Address

+02H
+04H
+06H
+08H
+0AH
+0CH
+0EH
+10H
+12H

NBGO 1st cell vertical screen scroll value (integer part)

NBGO 1st cell vertical screen scroll value (fractional part)

NBG1 1st cell vertical screen scroll value (integer part)

NBG1 1st cell vertical screen scroll value (fractional part)

NBGO 2nd cell vertical screen scroll value (integer part)

NBGO 2nd cell vertical screen scroll value (fractional part)

NBG1 2nd cell vertical screen scroll value (integer part)

NBG1 2nd cell vertical screen scroll value (fractional part)

NBGO 3rd cell vertical screen scroll value (integer part)

NBGO 3rd cell vertical screen scroll value (fractional part)

Figure 5.8 Vertical cell scroll table




Line and Vertical Cell Scroll Control Register

The line and vertical cell scroll control register is a write-only 16-bit register that
controls the line scroll function and vertical cell scroll function, and is at address
18009AH. Because the value of the register is cleared to 0 after the power is turned
on or reset, the value must be set.

15 14 13 12 11 10 9 8
SCRCTL [~ - [NTLSST |N1LSSO [N1LZMX |N1LSCY |N1LSCX |N1VCSC |
18009AH 7 6 5 4 3 2 1 0

- - [NOLSST [NOLSSO [NOLZMX_ |NOLSCY [NOLSCX [NOVCSC |

Line Scroll Interval Bit: Line scroll select bit (NOLSS1, NOLSSO, N1LSS1, N1LSSO0)
Designates the interval that reads line scroll table data from the table. The interval
changes depending on the interlace of the TV screen.

NOLSS1, NOLSSO 18009AH Bit 5, 4 For NBGO

N1LSS1, N1LSS0O 18009AH Bit 13,12 For NBG1

NxLSS1 NxLSSO | Interlace Setting

Non-Interlace Single-Density Interlace | Double-Density Interlace

0 0 Each line Every 2 lines Each line

0 1 Every 2 lines Every 4 lines Every 2 lines

1 0 Every 4 lines Every 8 lines Every 4 lines

1 1 Every 8 lines Every 16 lines Every 8 lines

Note: 0 or 1 is entered in bit name for x.

When reading line scroll table data at intervals of two lines or greater, line horizontal
scroll screen value not read and horizontal coordinate increments use line scroll data
that has been previously read. The vertical scroll screen value is calculated from
vertical coordinate increment register value and line scroll data that was previously

read.

ST-58-R2
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Line zoom enable bit: Line zoom X enable bit (N1LZMX, NOLZMX)
Designates whether expansion-reduction is done horizontally in line units.

NOLZMX 18009AH Bit 3 For NBGO
N1LSCX 18009AH Bit 11 For NBG1
NxLZMX Process

0 Does not scale horizontally per line units
1 Scales horizontally per line units

Note: 0 or 1 is entered in bit name for x.

When using this function, the horizontal coordinate increment must be stored in the
line scroll table of VRAM. Make sure that the horizontal coordinate increment does
not exceed the reduction setting.

Line scroll enable bit (for the vertical screen scroll value): Line scrollY enable bit (NILSCY,
NOLSCY)

Designates whether scroll is performed by vertical line units.

NOLSCY 18009AH Bit 2 For NBGO
N1LSCY 18009AH Bit 10 For NBG1
NxLSCY Process

0 Does not scroll vertically per line units
1 Scrolls vertically per line units

Note: 0 or1is entered in bit name for x.

When using this function, the vertical screen scroll value must be stored in the line
scroll table of VRAM.
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Line scroll enable bit (for the horizontal screen scroll value): Line scroll X enable bit (N1LSCX,
NOLSCX)

Designates whether scroll is performed by horizontal line units.

NOLSCX 18009AH Bit 1 For NBGO
N1LSCX 18009AH Bit 9 For NBG1
NXLSCX Process

0 Does not scroll horizontally per line units
1 Scrolls horizontally per line units

Note: 0 or1is entered in bit name for x.

When using this function, be sure to store the horizontal scroll screen value in the
VRAM line scroll table.

Vertical cell scroll enable bit (N1VCSC, NOVCSC)
Designates whether to perform vertical cell scroll.

NOVCSC 18009AH Bit 0 For NBGO
N1VCSC 18009AH Bit 8 For NBG1
NxVCSC Process

0 Does not cell-scroll vertically

1 Cell-scrolls vertically

Note: 0 or 1is entered in bit name for x.

When using the vertical cell scroll function, make sure the access command of the
vertical cell scroll table data read is designated in the VRAM cycle pattern register.
In addition, vertical cell scroll data must be stored in VRAM. The vertical cell scroll
function cannot be used simultaneously with the mosaic function; the mosaic func-
tion has priority.
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Line Scroll Table Address Register

The line scroll table address register is a write-only 32-bit register that selects the
lead address of the line scroll table, and is at addresses 1800A0H to 1800A6H. Be-
cause the value of the register is cleared to 0 after power on or reset, the value must
be set.

15 14 13 12 11 10 9 8
LSTAOU |- - - - - - - - |
1800A0H 7 6 5 4 3 2 1 0
[~ [~ |~ [~ [~ [NOLSTA18|NOLSTA17[NOLSTA16|
15 14 13 12 11 10 9 8
LSTAOL  [NOLSTA15[NOLSTA14|NOLSTA13]NOLSTA12[NOLSTAT1|NOLSTA10[NOLSTA9 [NOLSTAS |
1800A2H 7 6 5 4 3 2 1 0
[NOLSTA7 [NOLSTA6 [NOLSTA5 [NOLSTA4 [NOLSTA3 [NOLSTA2 [NOLSTAT [~ |
15 14 13 12 11 10 9 8
LSTA1U |- - - - - - - & |
1800A4H 7 6 5 4 3 2 1 0
[~ [~ [~ [~ [~ [N1LSTA18[N1LSTA17|[N1LSTA16]|
15 14 13 12 11 10 9 8
LSTAIL  [N1LSTA15|N1LSTA14|N1LSTA13|N1LSTA12|N1LSTA11|N1LSTA10[N1LSTA9 [N1LSTAS |
1800A6H 7 6 5 4 3 2 1 0

[NTLSTA7 [NTLSTAG6 [N1LSTA5 |[N1LSTA4 [NTLSTA3 [N1LSTA2 |N1LSTA1 |~ |

Line scroll table address bit (NOLSTA18 to NOLSTA16, NOLSTA15 to NOLSTAL, N1LSTA18 to
N1LSTA16, N1LSTA15 to N1LSTAL)
Designates the lead address of the line scroll table on the VRAM.

NOLSTA18~NOLSTA16 | 1800A0H Bit 2~0 For NBGO (upper bit)
NOLSTAT5~NOLSTA1 | 1800A2H Bit 15~1 For NBGO (lower bit)
NT1LSTA18~N1LSTA16 | 1800A4H Bit 2~0 For NBG1 (upper bit)
N1LSTA15~N1LSTA1 | 1800A6H Bit 15~1 For NBG1 (lower bit)

The actual lead VRAM address is calculated by the expression below. When the
VRAM has a 4 Mbit capacity, the address of the most significant bit is ignored.

(line scroll table lead address)
= (line scroll table address register value 18 bit) X 4H
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Vertical Cell Scroll Table Address Register

The vertical cell scroll table address register is a write-only 32-bit register that selects
the lead address of the vertical cell scroll table, and is at addresses 18009CH to

18009EH. Because the value of the register is cleared to 0 after power on or reset, the
value must be set.

15 14 13 12 11 10 9 8
vestau [= [ = [ = [ = [ = [ = [ =~ ] - ]
18009CH 7 6 5 4 3 2 1 0
[ = | ~ [ =~ T = T =~ [VCSTA18][VCSTA17]VCSTAT6|
15 14 13 12 11 10 9 8
VCSTAL [VCSTA15[VCSTA14 [VCSTA13 [VCSTA12 [VCSTA11 [VCSTAT0 | VCSTA9 | VCSTAS |
18009EH 7 6 5 4 3 2 1 0

[ VCSTA7 [ VCSTA6 | VCSTA5 | VCSTA4 | VCSTA3 | VCSTA2 | VCSTAT |~ |

Vertical cell scroll table address bit (VCSTA18 to VCSTAL),
Designates the lead address of the vertical cell scroll table on the VRAM.

VCSTA18~VCSTA16 18009CH Bit 2~0
VCSTA15~VCSTA1 18009EH Bit 15~1

The actual lead VRAM address is calculated by the expression below. When the
VRAM has a 4 Mbit capacity, the address of the most significant bit is ignored.

(vertical cell scroll table lead address)
= (vertical cell scroll table address register value 18 bit) X 4H
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Introduction

The rotation scroll screen has two sets of parameter tables called “Rotation param-
eter A” and “Rotation parameter B” that can be simultaneously displayed by various
parameter tables. Besides being stored as rotation parameters in VRAM, the two
sets of parameters can hold various correlated coefficient tables in VRAM.

There are two sets of rotation parameters, rotation parameter A and rotation param-
eter B, each stored in a table. RBGO can simultaneously display one screen selected
by rotation parameter A or rotation parameter B, or two screens selected by rotation
parameter A and rotation parameter B. RBG1 can display only the screen desig-
nated by rotation parameter B. Table 6.1 shows the relationship between the rotation
scroll screen and rotation parameters.

Table 6.1 Rotation scroll screen

Screen Single Display In _Relation to Rotation Parameters
RBGO Allowed Screen specified by either rotation parameter
A or B, or 2 screens specified by rotation

parameters A and B are displayed concurrently
RBG1 Not allowed (RBGO must also be Screen specified by rotation parameter B is
displayed) displayed

Rotation parameter A and rotation parameter B can each have a coefficient table;
there can be multiple displays by reading the coefficient data in each line or each
dot. Using rotation parameter A, expansion-reduction rotation of sprite frame
buffers can also be done.

6.1 Rotation Scroll Coordinate Calculation

The display screen of the rotation scroll screen, which causes rotational conversion
(including parallel moving) of the viewpoint reference center point and TV screen, is
a collection of points intersecting the line of vision that passes through the TV screen
from the viewpoint after conversion with the fixed scroll map. Figure 6.1 shows
display method of the rotation scroll screen.
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Z A

Viewpointbegore conversion (Px Py, Pz)

v

X

'\ Centmlpont(Cx Cy, C2)

Poirt on the screen after

Viewpontafter conversion (Xp, Yp Zp)

) / / conversion (Xs Ys, Zs)

> : ] S | >
x A 0 Y

Part on thescreenbdore Pontdisplayed onthe scroll map

conversion (Sx, Sy, Sz) X,Y 2)

Nde: X axis runs veticaly through the page to the back.

Figure 6.1 Rotation scroll screen display method

From the rotation conversion formula, view coordinates and TV screen coordinates

after conversion are expressed by the following equations.

Xp ABC\ [Px - Cx Cz MKk
Yp = DEF Py - Q& + Cy + My
Zp GHI Pz - Cz Cz Mz
Xs ABC Sx - X Cz V%
Ys ~ DEF Sy - & N Cy + M
Zs GHI Sz - &z Cz Me

A, B,CDEEGHL
Px, Py, Pz:

Sx, Sy, Sz:

Cx, Cy, Cz:

Mx, My, Mz:

Xp, Yp, Zp:

Xs, Ys, Zs:
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Rotational matrix parameter

View coordinate before rotational conversion

TV screen coordinates before rotational conversion
Rotational center coordinate

Amount of parallel movement

View coordinate after rotational conversion

TV screen coordinates after rotational conversion
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The line of vision that passes through the TV screen after rotational conversion, from
the viewpoint after rotational conversion, is expressed by the equation below.

X-Xp _ Y-Yp _ Z-2p
Xs - Xp~ Ys - Yp ~ Zs - Zp

Because the scroll map is fixed by the XY plane (Z = 0), display coordinates (X, Y) on
the scroll map are found by the equation below.

X =k (Xs-Xp) + Xp
Y=k (Ys-Yp)+Yp

However,
- Zp

Zs - Zp

This “k”, called the perspective conversion coefficient, rotates only in the vertical
direction of the TV screen along the X axis rotation and is fixed in the horizontal
direction. Furthermore, the Y axis rotation only changes in the horizontal direction
of the TV screen, and is fixed in the vertical direction. Z axis rotation is always fixed.

Because the screen prior to rotational conversion is normally identical to the TV
screen, Sx is the horizontal coordinate value (H counter value) in the TV screen, Sy is
the vertical coordinate value (V counter value) in the TV screen, and Sz is 0. The
screen coordinate value when the screen rotates in the vertical axis (SZ axis) is found
by the equations below.

Sx abo Hcnt - Csx Csx Ms X
Sy = cdo Vent - Csy + ( Csy |+ Msy
Sz 001 0 0 Msz

a, b, c d: TV screen rotation matrix parameter

Hent, Vent: HV counter value

Csx, Csy: TV screen rotation center coordinate

Msx, Msy, Msz: TV screen parallel movement amount

The previously mentioned expression is as shown below.

Sx = Xst + DX @ Hent + DXst © Vent
Sy =Yst + DY e Hent + DYst  Vent
Sz = Zst

However, Xst=-a ® Csx—b ® Csy + Csx + Msx
Yst=—c ® Csx—d ® Csy + Csy + Msy
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Zst = Msz
AX =a
AY =c¢
AXst=Db
AYst=d

Xst, Yst, Zst: TV screen start coordinate
DX, DY: TV screen horizontal coordinate increment
DXst, DYst: TV screen vertical coordinate increment

Below are the calculation equations of the display coordinates (X, Y) when perform-
ing both TV screen 3 axis rotation and TV screen rotation from the equations above.

X =kx (Xsp + dX ® Hent) + Xp
Y =ky (Ysp + dY ¢ Hent) + Yp

However,
Xsp = A{(Xst + AXst ® Vent) — Px} + B{(Yst + AYst ® Vent) — Py} + C(Zst — Pz)
Ysp = D{(Xst + AXst ® Vent) — Px} + E{(Yst + AYst ® Vent) — Py} + F(Zst — Pz)
Xp = A(Px - Cx) + B(Py - Cy) + C(Pz - Cz) + Cx + Mx
Yp = D(Px — Cx) + E(Py - Cy) + F(Pz - Cz) + Cy + My
dX=A e AX+BeAY
dY=D e AX+E e AY

Xst, Yst, Zst: TV screen start coordinates

AXst, AYst: TV screen vertical coordinate increments
AX, AY: TV screen horizontal coordinate increments
A,B,CD,EE: Rotational matrix parameter

Px, Py, Pz: View coordinates

Cx, Cy, Cz: Center coordinates

Mx, My: Amount of parallel movement

kx, ky: Expansion reduction coefficient

Hent, Vent: HV counter value

VDP2 reads per line all parameters from the rotation parameter table stored on
VRAM, calculates Xsp, Ysp, Xp, Yp, dX, dY used for the above calculation equation,
and uses these results to find the display coordinates (X, Y) of each dot. Expansion
reduction coefficients kx and ky usually use values read from the rotational param-
eter table. By using the coefficient table, values in all lines and dots can be changed.
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6.2 Rotation Scroll Screen Display Control

The rotation scroll screen has two surfaces, RBG0O and RBG1. When RBGI1 is dis-
played, RBGO must also be displayed (RBGO appears when only one surface is
displayed.) The Normal scroll screens can no longer be displayed at that time.

The image data (pattern name table or bitmap pattern) being displayed in the rota-
tion scroll screen cannot be with image data of the Normal scroll screen; neither can
image data of RBG0 and RBGI be used in common. Furthermore, image data of the
rotation scroll screen must be stored in separate VRAM. Among image data, the
RBG1 pattern name table is stored in VRAM-B1, and character pattern table is stored
in VRAM-BO.

When RBGO needs coefficient only data with lines, the coefficient table can be stored
in any VRAM bank. Image data must be stored in different banks when required
with dots.

The register that controls the display of the rotation scroll screen has a screen display
enable register and RAM control register. The screen display enable register controls
the screen display and transparency code. The register content is the same as the
Normal scroll screen. See “4.1 Screen Display Control” for details.

RAM Control Register

The RAM control register selects the VRAM bank partition, the objective for using

the rotation scroll screen VRAM, and the color RAM mode. It is a read-write 16 bit
register and is at address 18000EH. Because the value of the register is cleared to 0
after power on or reset, you must set the value.

15 14 13 12 11 10 9 8
RAMCTL [CRKTE | ~ | CRMD1 | CRMDO | ~ | ~ | VRBMD | VRAMD |]
18000EH 7 6 5 4 3 2 1 0

[RDBSB11|RDBSB10 [RDBSBO1|RDBSB00 | RDBSA11| RDBSA10 [ RDBSA01|RDBSAQ0 |

Color RAM Coefficient Table Enable bit (CRKTE)
See “6.4 Coefficient Table Control.”
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Color RAM mode bit (CRMD1, CRMDO)

See “3.4 Color RAM mode.”

Set the Color RAM mode to mode 1 when the CRKTE bitis 1. Here, the latter half
of the color RAM (100800H-100FFFH) will be used for coefficient table data,
therefore, the color data cannot be stored.

VRAM mode bit (VRAMD, VRBMD)
See “3.2 VRAM Bank Partition.”

Rotation data bank select bit:  Data bank select bit (RDBSA01, RDBSA00, RDBSA11,
RDBSA10, RDBSBO01, RDBSB00, RDBSB11, RDBSB10)

Designates the use objective of the VRAM of the rotation scroll screen. This bit is
only in effect when the rotation scroll screen is displayed.

RDBSA00, RDBSAO1 | 18000EH Bit 1,0 For VRAM-AO (or VRAM-A)
RDBSA10, RDBSA11 | 18000EH Bit 3,2 For VRAM-A1

RDBSB00, RDBSB01 | 18000EH Bit 5,4 For VRAM-BO (or VRAM-B)
RDBSB10, RDBSB11 | 18000EH Bit 7,6 For VRAM-B1

RDBSx1 RDBSx0 VRAM Use

0 0 Not used as RBG0 RAM

0 1 RAM for RBGO Coefficient table

1 0 RAM for RBGO Pattern Name table

1 1 RAM for RBGO Character Pattern table (or Bitmap Pattern)

Note: A0, Al, BO, or B1 is entered in bit name for x.

When there are no bank partitions in VRAM, the VRAM-AQO bit is used for VRAM-A,
and the VRAM-BO bit is used for VRAM-B. When coefficient data is not treated as
being needed in all dots, there is no need to set the coefficient table RAM (01B).
When displaying by the bit map format, do not set the pattern name table RAM
(10B). VRAM cycle pattern register settings of the VRAM bank selected in RAM
used for the rotational scroll are ignored. Data will not be read out when there is no
image data read-out address in the selected bank. Therefore, the correct screen can
no longer be displayed.
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When displaying RBG1, 00B must be set in bits used for VRAM-B0 and VRAM-B1.
When the coefficient data read address is not the address within the selected bank,
the coefficient data can not be read properly and therefore correct screen image can
not be displayed. In addition, when storing the coefficient table in the color RAM,
RBGO coefficient table RAM (01B) must not be set.
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6.3 Rotation Parameter Control

When displaying the rotation scroll screen, be sure to store the rotation parameter on
which control is performed as a table in VRAM. The rotation scroll screen reads the
rotation parameter tables stored in VRAM for each line. The screen is displayed
according to that value. The rotation parameter is shown below.

Table 6.2 Rotation Parameters

Rotation Parameter Definition

Xst Screen upper left corner (or left edge) X coordinate
Screen Start Coordinate Yst Screen upper left corner (or left edge) Y coordinate

Zst Screen upper left corner (or left edge) Z coordinate
Screen Vertical Coordinate AXst | Screen coordinates X increment per each line
Increments AYst | Screen coordinates Y increment per each line
Screen Horizontal Coordinate | AX Screen coordinates X increment per each dot
Increments AY Screen coordinates Y increment per each dot
Rotation Matrix Parameter A These parameters are include in 3X3 rotation matrix.

B

C ABC

E DEF

= GHI

Px Viewpoint X coordinate
Viewpoint Coordinates Py Viewpoint Y coordinate

Pz Viewpoint Z coordinate

Cx Center X coordinate
Center Coordinates Cy Center Y coordinate

Cz Center Z coordinate
Amount of Horizontal Mx Shift in X direction for screen, viewpoint, and center
Shift My Shift in Y direction for screen, viewpoint, and center
Scaling Coefficients kx Scale coefficient of display screen in X direction

ky Scale coefficient of display screen in Y direction
Coefficient Table Start Addresg KAst | Table start address when using coefficients table
Coefficient Table Vertical AKAst| Address increment per each line when using
Address Increment coefficients table
Coefficient Table Horizontal AKAX | Address increment when using coefficients table per
Address Increment each dot

Note: * denotes when reading to each line.
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Only Xst, Yst, and KAst among rotation parameters can be read by the first line of
the display screen. The value of Xst, Yst, and KAst (when AXst, AYst, AX, AY, AKAst,
and AKAx don’t change inside one screen) are expressed by the equation below.

(Screen X coordinate)
= Xst + AXst x (V counter value) + AX x (H counter value)

(Screen 'Y coordinate)
=Yst + AYst x (V counter value) + AY x (H counter value)

(coefficient table address)
= KAst + AKAst x (V counter value) + AKAx x (H counter value)

Moreover, the first line can be read (in addition to Xst, Yst, and KAst) by setting the
rotation parameter read control register. Values on and after the second lines of Xst,
Yst, and KAst (when AXst, AYst, X, AY, AKAst, and AKAx do not change within
screen one) are expressed by the equation below.

(Screen X coordinate)
= Xst
+ AXst x {(V counter value) — (V counter value when Xst is read out)}
+ AX x (H counter value)

(Screen Y coordinate)
=Yst
+ AYst x {(V counter value) — (V counter value when Yst is read out)}
+ AY x (H counter value)

(coefficient table address)
= KAst
+ AKAst x {(V counter value) — (V counter value when KAst is read out)}
+ AKAXx x (H counter value)

The rotation scroll screen has two sets of parameter tables, called “Rotation Param-
eter A” and “Rotation Parameter B.” The display screen of RBG1 is carried out by
rotation parameter B. RBGO selects which of the two sets of parameter tables is
used, and can change within the display screen. Through this, RBGO can simulta-
neously display two different rotation scroll screens on one screen.
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In addition, the rotation parameter table moves by storing rotation parameter tables
using RBGO and RBG1, and does not always have to store two sets of rotation pa-
rameter tables.

Data Configuration of the Rotation Parameter Table

Figure 6.2 shows various bit configurations of rotation parameters. Negative num-
bers indicate by two complements. The shaded part of the bit is ignored.

Screen Start Coodinates (X, Y, Zgt)

Bit15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

oH -S'gn Lo el |

Bit'5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Screen Vetical Coordinae Increments (X s, AYst)

Bit15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

integer

part

Bit15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

I — [ 1 [ [ |

Screen Horizort d Coodinate Increments (AX, &)

Bit'5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
integer
Bt15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

2 R,

Nde: Shaded areas are ignored.

Figure 6.2  Rotation parameter data configuration
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Rotation Matrix Parameter (A, B, C, D, E, F)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1.0
5 3 bit

Bit 15 4 183 2 1 10 9 8 7 6 5 4 3 2 1 0

Viewpoint Coordinates (Px, Py, Pz)

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
ign| 13 bit integer part
| | | | | | | | | | | |

Center Coordinates (Cx, Cy, Cz)

Bit15 14 13 22 11 10 9 8 7 6 5 4 3 2 1 0
ign 13 bit integer part
I I I O A (S

Amount of horizontal shift (Mx, My)
Bit15 44 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+0H -Sign 13 bit integer part |
| | | | | ] ] | | | | ]

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Scaling Coefficients (kx, ky)

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+OH Sign| 7 bitinteger part |
| | | | | |

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+2H | | | | | | I16b:tﬁ'acl:tionalI part | | | | | |

Coefficient Table Start Address (KAst)

Bit1S 44 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+OH | | 16 bit integer part |

Bit15 44 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Note: Shaded areas are ignored.

Figure 6.2 Rotation parameter data configuration (continued)
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Codfidenttable vertical address increment (AKAst)

Bt 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| | | | | |

Bitt5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Coefficdenttabe horizontd address incremert (AKAX)

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
e, IR

Nde: Shaded aras are ignored

Figure 6.2 Rotation parameter data configuration (continued)

Rotation Parameter Table

One set of rotation parameter tables at a size of 60H is stored in VRAM. Figure 6.3
shows the configuration of one set of tables.
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+00H
+02H
+04H
+06H
+08H
+0AH
+0CH
+0EH
+10H
+12H
+14H
+16H
+18H
+1AH
+1CH
+1EH
+20H
+22H
+24H
+26H
+28H
+2AH
+2CH
+2EH
+30H
+32H

+36H
+38H
+3AH
+3CH
+3EH
+40H
+42H

+46H
+48H
+4AH
+4CH
+4EH
+50H
+52H
+54H
+56H
+58H
+5AH
+5CH
+5EH

Screen Start Coordinate Xst (Integer Part)

(Fractional Part)

Screen Start Coordinate Yst (Integer Part)

(Fractional Part)
Screen Start Coordinate Zst (Integer Part)
”””””””””””””””””””” (Fractional Part)
Screen Vertical Coordinate IncrementAXst  (Integer Part)
”””””””””””””””””””””” (Fractional Part)
Screen Vertical Coordinate IncrementAYst  (Integer Part)
”””””””””””””””””””” (Fractional Part)
Screen Horiz. Coordinate Increment AX (Integer Part)

(Fractional Part)
Screen Horiz. Coordinate Increment AY (Integer Part)
”””””””””””””””””””” (Fractional Part)
Rotation Matrix Parameter A (Integer Part)
”””””””””””””””””””””” (Fractional Part)
Rotation Matrix Parameter B (Integer Part)
”””””””””””””””””””” (Fractional Part)
Rotation Matrix Parameter C (Integer Part)
”””””””””””””””””””” (Fractional Part)
Rotation Matrix Parameter D (Integer Part)
”””””””””””””””””””” (Fractional Part)
Rotation Matrix Parameter E (Integer Part)
”””””””””””””””””””” (Fractional Part)
Rotation Matrix Parameter F (Integer Part)
”””””””””””””””””””” (Fractional Part)
Viewpoint Coordinate Px (Integer Part)
Viewpoint Coordinate Py (Integer Part)
Viewpoint Coordinate Pz (Integer Part)
Center Point Coordinate Cx (Integer Part)
Center Point Coordinate Cy (Integer Part)
Center Point Coordinate Cz (Integer Part)
Horizontal Shift Mx (Integer Part)
””””””””””””””””””” (Fractional Part)
Horizontal ShiftMy (Integer Par)

(Fractional Part)
Scaling Coefficient kx (Integer Part)
””””””””””””””””””” (Fractional Part)
Scaling Coefficient ky (Integer Part)

(Fractional Part)

Coefficient Table Start Address KAst (Integer Part)

(Fractional Part)

Coefficient Table Vertical Address IncrementAKAst  (Integer Part)

(Fractional Part)

Coefficient Table Horiz. Address IncrementAKAx  (Integer Part)

(Fractional Part)

Figure 6.3 Rotation parameter table




When storing two sets of tables of rotation parameter A and rotation parameter B,
store the rotation parameter A from the lead address of the rotation parameter table,
then enter the 20H part of invalid data and store tables of rotation parameter B. The
rotation parameter table does not always have to store two sets, but can store only
the tables needed. Figure 6.4 shows the method of storing two sets of tables from
rotation parameters A and B.

Rdation PaameerA Top Address

\% +00H

Rotdion Paramd erA Tabe

+&EH
+60H |BThe data inthis area is nd used as
rcdation parameer
+7EH
+80H
RotdionPaame er BTabe
+EH
+EOH

Figure 6.4 How to store to the rotation parameter table VRAM

Rotation Parameter Read Control Register

The rotation parameter read control register is a write-only 16 bit register that indi-
cates whether to read Xst, Yst, and KAst in each line, and is at address 1800B2H.
Because the value is cleared to 0, it must be set after power on or reset.

15 14 13 12 11 10 9 8
RPRCTL | ~ | ~ | ~ | ~ | ~ | RBKASTRE| RBYSTRE | RBXSTRE |
1800B2H 7 6 5 4 3 2 1 0

| ~ I ~ | ~ | ~ | ~ |RAKASTRE| RAYSTRE | RAXSTRE I
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Parameter read enable bit (RAXSTRE, RBXSTRE, RAYSTRE, RBYSTRE, RAKASTRE,
RBKASTRE)

Designates the coefficient table start address KAst and TV screen start coordinates
Xst and Yst, and whether to read from the rotation parameter table in that line.

RAXSTRE 1800B2H Bit O For Xst of Rotation Parameter A

RBXSTRE 1800B2H Bit 8 For Xst of Rotation Parameter B

RAYSTRE 1800B2H Bit 1 For Yst of Rotation Parameter A

RBYSTRE 1800B2H Bit 9 For Yst of Rotation Parameter B

RAKASTRE 1800B2H Bit 2 For KAst of Rotation Parameter A

RBKASTRE 1800B2H Bit 10 For KAst of Rotation Parameter B

RxSTRE Process

0 Selected parameters are not read for that line
1 Selected parameters are read for that line

Note: AX, BX, AY, BY, AKA, or BKA is entered in bit name for x.

If this bit is 1, selected parameters are read when the next rotation parameters are
read. At the same time, this bit is cleared to 0. Therefore, to read parameters for
each 1 line, this bit must be set to 1 for each line.

Rotation Parameter Table Address Register

The rotation parameter table address register is a write-only 16-bit register that
selects the lead address of the rotation parameter table, and is at address 1800BCH to
1800BEH. Because the value is cleared to 0, it must be set after power on or reset.

15 14 13 12 11 10 9 8
AU [~ [ = [ - [ -~ [ =~ [ - [ - [ =~ ]
1800BCH 7 6 5 4 3 2 1 0
[~ | ~ [ =~ T =~ [ =~ [RPTAT8 ] RPTA17 | RPTAT6 |
15 14 13 12 11 10 9 8
RPTAL [ RPTAT5 | RPTA14 | RPTA13 | RPTA12 | RPTA11 | RPTA10 | RPTA9 | RPTA8 |
1800BEH 7 6 5 4 3 2 1 0

[ RPTA7 | RPTA6 | RPTA5 | RPTA4 | RPTA3 | RPTA2 | RPTA1 | =~ |
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Rotation parameters table address bit (RRI8 to RPTAL)
Designates the lead address of rotation parameter tables.

RPTA18~RPTA16 1800BCH Bit 2~0
RPTA15~RPTA1 1800BEH Bit 15~1

RPTAG®6 bit is ignored even if data is written. The bit is set at 0 for rotation parameter
A, and fixed at 1 for rotation parameter B.

The actual lead address of a rotation parameter table is calculated as shown in the
equation below. When the VRAM size is 4 Mbit, the most significant bit of the
address is ignored.

(Lead address of rotation parameter A)
= (rotation parameter table address register value highest 12 bit) X 100H
+ (rotation parameter table address register value lowest 5 bit) X 4H

(Lead address of rotation parameter B)
= (rotation parameter table address register value highest 12 bit) X 100H
+ (rotation parameter table address register value lowest 5 bit) X 4H + 80H

For example, when 00170H or 00130H is selected, the lead address of rotation pa-
rameter A is 00260H, and the lead address of rotation parameter B is 002EOH.

Rotation Read Out of the Frame Buffer

Rotation reading of the frame buffer is executed using the TV screen start coordi-
nates (Xst, Yst) of rotation parameter A, TV screen vertical coordinate increments
(AXst, AYst), and TV screen horizontal coordinate increments (AX, AY). If the image
selected by rotation parameter A in the rotation scroll screen is to be displayed, the
entire sprite and rotation scroll screen can be made to rotate identically. If the image
selected by rotation parameter B in the rotation scroll screen is to be displayed, the
entire sprite and rotation scroll screen can be made to rotate separately.

The frame buffer display coordinate value calculates from the TV screen starting
coordinate, the display coordinate of the left end of the line calculated in each line
from the TV screens vertical coordinate increment and horizontal coordinate. The
bit will be discarded and calculated from the coordinate range of the frame buffer so
that the display coordinate value of the line’s left end is calculated in 20 bits
(code+integer10-bit +decimal part 9-bit), and the horizontal coordinate increment in
a total of 12 bits (code+integer part 2-bit+decimal part 9-bit).

Note: In order to read frame buffer rotation using rotation parameter A, VDP1 TV mode must be set
to rotation 16 or rotation 8. For details, please refer to VDP1 user manual.
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Rotation Parameter Change

RBGO indicates which of two sets of rotation parameter tables is used, and can
change in part the rotation parameter on one screen display. The method of using
the rotation parameter can be selected from the four rotation parameter modes
below.

Mode 0:  Uses rotation parameter A

Mode 1:  Uses rotation parameter B

Mode2:  Changes the image by coefficient data read from the coefficient table of rotation
parameter A

Mode 3:  Changes by the rotation parameter window.

Modes 0 and 1 display the image obtained through each rotation parameter table set.
Modes 2 and 3 display the images within one screen obtained through rotation
parameters A and B.

Set Mode 2 to use the coefficient table of rotation parameter A by setting the RAKTE
bit of the coefficient table control register to 1. The value of the most significant bit
of coefficient data read from the coefficient table displays the image obtained by
rotation parameter A when it is 0, but displays the image obtained by rotation pa-
rameter B as an RBGO image when it is 1. When set to read coefficient data used for
rotation parameter A in each dot, two images can also be changed in each dot, but
coefficient data used for rotation parameter B cannot be read in each dot.

Mode 3 changes two images according to the bit used in the rotation parameter
window of the rotation window control register. When the window is used as the
transparent process window, the part of the screen that is cut off and made transpar-
ent displays the image obtained by rotation parameter B; the remaining part is
displayed as an RBG0 image obtained by rotation parameter A.
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An example of image display from above modes 0 to 3 is shown in Figure 6.5.

When Rd dion Parameer Mode 0

Image obtaned through
rd dion parameerA

When Rd dion Parameer Mode 1

Image obtaned through
rd dion paameerB

When Rotdion Paraméd er Mode 2

Image dotaned through The MSB=1 pat d the coeffident
. Otation parameter B < table for r¢ation parameerA.

Image obtaned
through mta ion

paramd erA < The MSB=0 partofthe codfidert

tabke for otd onparameter A.

Rdation Paameer Mode 3 Switched through Rdation Parameter Window and dsplayed

- The partcut from the screen and made tansparentin
Image oltaned though<——— transparert processing window
rotd on parameter B

Image obtained through The partdsphyed withou cuttihgthe screen in
rd dionparameter A <— transparert processing window

Figure 6.5 Rotation parameter change
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Rotation Parameter Mode Register

The rotation parameter mode register is a write-only 16 bit register that controls
rotation parameter tables used in RBGO, and is at address 1800BOH. Because the
value is cleared to 0, it must be set after power on or reset.

15 14 13 12 11 10 9 8
rRemo { ~ | ~ [ ~ [ ~ | ~ | ~ | -~ [ ~ |
1800BOH 7 6 5 2 3 2 1 0

[~ T =~ T =~ 1 =~ T = [ = [ RevDi1] RPWDO ]

Rotation parameters mode bit (RPMD1, RPMDO), bits 1 and 0
When displaying RBGO, designates which rotation parameter of A or B will be used.

RPMD1 RPMDO Mode Rotation Parameter

0 0 0 Rotation Parameter A

0 1 1 Rotation Parameter B

1 0 2 A screen and B screen are switched via
coefficient data read from rotation parameter A
coefficient table.

1 1 3 A screen and B screen are switched via
rotation parameter window

The value of this bit is always in effect, therefore, be careful in timing reloading.

When mode 2 is selected, coefficient data cannot be read to each dot from the coeffi-
cient table for rotation parameter B while coefficient data for rotation parameter A is
being read to each dot. Therefore, the designation is ignored even if a register is
designated so that coefficient data is read to each dot from the coefficient table used
for rotation parameter B.

In mode 3, coefficient data can be read to each dot in both coefficient tables for
rotation parameter A and B.

Mode 0 must be set when displaying RBGI.
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6.4 Coefficient Table Control

The rotation scroll screen stores parameters used in calculating display coordinates
in VRAM or color RAM in a table separate from the rotation parameter table, and
can express various images by reading parameters per line or per dot. This table is
referred to as “coefficient table.”

The timing required for the coefficient table data, depending on how display coordi-
nates are calculated, falls under the following cases:

1.  Required per line
2. Required per dot

When coefficient table data is required per line, the coefficient table must be stored
in VRAM. The VRAM address to read the stored coefficient table data is specified
via KAst, AKAst, and AKAXx in rotation parameter table and coefficient table address
offset register.

When coefficient table data is required per dot, the coefficient table must be stored in
either VRAM or color RAM. When stored in VRAM, at least 1 bank in RAM control
register “rotation data bank selection” must be selected to become coefficient table.
The VRAM address to read the stored coefficient table data is specified via KAst,
AKAst, and AKAXx in rotation parameter table and coefficient table address offset
register. Also, when storing coefficient table in color RAM, it should be stored in the
latter half of color RAM (100800H to 100FFFH). The color RAM address to read the
stored coefficient table data is specified via KAst, AKAst, and AKAXx in rotation
parameter table. As for the address to read coefficient table data, only the lower 10
bits in the integer part of the calculated coefficient table address become valid.

To select parameters for which the data read from the coefficient table are to be used,
the following 4 modes (coefficient data modes) are provided:

Mode 0: Used as Scale coefficient kx and ky
Mode 1: Used as Scale coefficient kx
Mode 2: Used as Scale coefficient ky

Mode 3: Used as viewpoint coordinate Xp after rotation conversion

In mode 0, kx and ky read from the rotation parameter table become invalid; data
read from the coefficient table is used as kx and ky.

When mode 1 is selected, ky read from the rotation parameter table is used, but data
read from the coefficient table is used for kx.
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When mode 2 is selected, kx read from the rotation parameter table is used, but data
read from the coefficient table is used for ky.

When mode 3 is selected, X direction viewpoint coordinate Xp, converted
rotationally as data read from the rotation parameter table, becomes invalid. Data
read from the coefficient table is used for Xp.

Line Color Screen Data

Coefficient data can be used not only as rotation parameters, but as part of line color
screen data. In this case, the highest 4-bit data read from the line color screen table is
added to the highest of 7-bit data that is part of coefficient data. Figure 6.6 shows
line color screen data using coefficient data.

Read from Line Color Screen Read from Coefficiert Table
Line Cdor Screen Daa (11 bt) Line Color Screen Data (7 bt)

BN L 4 &N
D h W

Line Cobr Screen Data after composition

Figure 6.6 Line color screen data using coefficient data

When specifying mode 0 for rotation parameter mode, line color screen per rotation
parameter A coefficient table is used. When specifying mode 1, line color screen per
rotation parameter B coefficient table is used.

When specifying mode 2, for both rotation parameter A graphics and rotation pa-
rameter B graphics, line color screen per rotation parameter A coefficient table is
used.

When specifying mode 3, for rotation parameter A graphics, line color screen per
rotation parameter A coefficient table is used, whereas for rotation parameter B
graphics, line color screen per rotation parameter B coefficient table is used.

Also, when displaying RBG1, for both RBG0 and RBG1, line color screen per rotation
parameter A coefficient table is used.
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Bit Configuration of Coefficient Table Data

Either “1-word” or “2-word” can be chosen as the data size on the coefficient table.
The data configuration changes depending on this coefficient data size and coeffi-
cient data mode. Figure 6.7 shows the bit configuration of coefficient table data.

Coeffident Dda Mode 0~2

Coeffident Daa Size: 2 words
Transparency
Bt /14 13 2 11 10 9 8 7 6 5 4 3 2 1 0
+OH | "7h'tlline ?olorlscrelen d@llta | ‘Sigri | 7|h'ti|ntegTr palt | |

Bit15 4 18 12 1 10 9 8 7 6 65 4 3 2 1 0

2H | 16 bitfradiond part |
| | | | | | | | | | | | | | |

Coeffident Dda Size: 1 word

Transparency
'3”5/14131211109876543210
on |’ Sign] 48R L |10|bitfm|]di0|?ei pTrt L

Note The MSBare sign-expanded by 3btsandthe LSBare O-expanded
by 6 hits tobe o equd tothe number d hits as in the case 2 words.

Coeffident Dda Mode 3
Coeffident Daa Size: 2 words

) Transpare ncy
Bit15 4 13 12 11 10 9 8 7 6 5 4 3 2 1.0
+OH |/ ‘7tjt|ineoo|orscreendata ‘Sign| Integer part MSB 7 bits |
| | |

Bit1544 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+2H | | |Irteglerpallt LSIBS|tits| ‘ | I8tf'tfra|dim|dpa|*t | |

Coeffident Dda Size: 1 word

Tran spare ncy
Bit15/14 3 2°"11 10 9 8 7 6 5 4 3 2

1.0
+OH |/ Sign 12bitirteger pat e'—th fractional pat
| | | | | | | | | | | |

Nd e The MSB are sign-expanded by 3 hits and the LSB are 0-expanded
by 6 bits to be of equal to the numberofbits as hn thecase d 2 waords.

Figure 6.7 Bit configuration of coefficient table data
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Coefficient Table Lead Address

The coefficient table lead address is obtained from the coefficient table start address
(KAst integer part 16-bit) read from the coefficient table address offset register and
rotation parameter table. The coefficient table vertical address increment (AKAst
integer part 9-bit) and coefficient table horizontal address increment (AKA integer
part 9-bit) are also read from the rotation parameter table.

The address value of the address offset, start address and address increment change
according to the data size of the coefficient table. Table 6.3 shows the address value
of the least significant bit of each parameter. For example, when data size is 2-word,
the least significant bit of the integer part of KAst has 4H address value, so KAst
address value can be calculated as shown below.

(Coefficient table start address) = (KAst integer part 16 bit) X 4H

Table 6.3 Address values shown by the least significant bits of coefficient parameter data
of separate coefficient data sizes

Coefficient Address Value Indicated by the LSB

Data Size Coefficient Table Address KAst, AKAst, AKAx Integer
Offset Register Value part value

2 Words 40000H 4H

1 Word 20000H 2H

Most Significant Bit of Coefficient Data

The most significant bit of coefficient data is usually used as transparent bits; dots
that used coefficient data in which this bit is 1 are forced to be transparent dots.
However, when rotation parameter mode 2 is selected by RBGO, the most significant
bit of data read from the coefficient table used for rotation parameter A is used for
switching rotation parameters. When the most significant bit is 0, the designated
image is displayed by rotation parameter A. When the most significant bit is 1, the
designated image is displayed by rotation parameter B. Here, the most significant
bit of coefficient data read from the coefficient table used for rotation parameter B is
used as a transparent bit. The most significant bit of coefficient data for RBG1 is
always used as a transparent bit. Table 6.4 shows image processing by the most
significant bit values of coefficient data.
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Table 6.4 Image processing using RBGO coefficient data MSB value

Rotation
Parameter
Mode

Rotation
Parameter

MSB Function

MSB Value

Image Process

A

Transparent

Displays image obtained using th¢
coefficient data

Forces the dot to be transparent
using the coefficient data

Not Used

Not Used

w|>|w

Transparent

Displays image obtained using the
coefficient data

Forces the dot to be transparent
using the coefficient data

Parameter

Switching

Displays image obtained using the
coefficient data

Invalidates the coefficient data and
displays image obtained using
rotation parameter B

Transparent

Displays image obtained using th¢
coefficient data

Forces the dot to be transparent
using the coefficient data

Transparent

Displays image obtained using th¢
coefficient data

Forces the dot to be transparent
using the coefficient data

RAM Control Register

The RAM control register is a read / write 16-bit register that selects the VRAM bank
partition, rotation scroll screen VRAM use, and color RAM mode. After power-on or
reset, the value will be cleared and therefore must be set.

RAMCTL
18000EH

15 14 13 12 11 10 9 8
[CRKTE | ~ [ CRMDT1 | CRMDO | ~ | =~ | VRBMD | VRAND |
7 6 5 4 3 2 1 0

[RDBSB11]|RDBSB10| RDBSB01] RBBSBO0 | RDBSA 11| RDBSAT0| RDBSAOT | RBBSAQO |

Color RAM Coefficient Table Enable (CRKTE), bit 15.
Selects whether to store the coefficient table in the color RAM.

CRKTE

Function

0

Coefficient table is stored in VRAM

1

Coefficient table is stored in color RAM

ST-58-R2
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Color RAM Mode Bit: (CRMD1, CRMDO), bits 13 and 12
Please see color RAM mode in 3.4.

When CRKTE is set to 1, please set color RAM mode to 1. Here, the latter half of the
color RAM (100800H-100FFFH) will be used for coefficient table data, therefore, the
color data cannot be stored.

VRAM Mode Bit: (VRAMD, VRBMD), bits 9 and 8
Please see VRAM bank partition in 3.2.

Rotation Data Bank Select Bit: (RDBSA00-11, RDBSB00-11), bits 7 through 0
Please see rotation scroll display control in 6.2.

When CRKTE is set to 1, do not designate one of the 4 banks of VRAM to be used
as RAM for the coefficient table data.

Coefficient Table Control Register

The coefficient table control register is a write-only 16-bit register that controls the
coefficient table, and is at address 1800B4H. Because the value is cleared to 0, it
must be set after power on or reset.

15 14 13 12 11 10 9 8
KICTL [~ [ ~ | ~ | RBKLCE | RBKMD1 | RBKMDO | RBKDBS | RBKTE |
1800B4H 7 6 5 4 3 2 1 0

[ = [ ~ [ =~ [RAKLCE | RAKMD1 | RAKMDO | RAKDBS | RAKTE |

Coefficient line color enable bit (RAKLCE, RBKLCE)
Designates whether to use line color screen data in coefficient data.

RAKLCE 1800B4H Bit 4 For Rotation Parameter A
RBKLCE 1800B4H Bit 12 For Rotation Parameter B

This bit uses the corresponding coefficient table and is effective only when the data
size is 2-word.

RxKLCE Process
0 Line color screen data within coefficient data is not used
1 Line color screen data within coefficient data is used

Note: A or B is entered in the bit name for x.
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Coefficient data mode bit: Coefficient mode bit (RAKMD1, RAKMDO, RBKMD1, RBKMDO)
Designates what parameters the coefficient data is used as.

RAKMD1, RAKMDO

1800B4H

Bit 3,2

For Rotation Parameter A

RBKMD1, RBKMDO

1800B4H

Bit 11,10

For Rotation Parameter B

Because this bit is always in effect, be careful in rewriting timing.

RxKMD1 RxKMDO Mode Coefficient Data Function

0 0 0 Use as scale coefficient kx, ky

0 1 1 Use as scale coefficient kx

1 0 2 Use as scale coefficient ky

1 1 3 Use as viewpoint Xp after rotation conversion

Note: A or B is entered in the bit name for x.

Coefficient data size bit (RAKDBS, RBKDBS)
Designates the size of the coefficient data.

RAKDBS

1800B4H

Bit 1

For Rotation Parameter A

RBKDBS

1800B4H

Bit 9

For Rotation Parameter B

This bit is in effect only when the corresponding coefficient table is used.

RxKDBS Coefficient Data Size
0 2 Words
1 1 Word

Note: A or Bis entered in the bit name for x.

Coefficient table enable bit (RAKTE, RBKTE)

Designates whether the coefficient table is used.

RAKTE 1800B4H Bit 0 For Rotation Parameter A
RBKTE 1800B4H Bit 8 For Rotation Parameter B
RxKTE Process

0 Do not use coefficient table

1 Use coefficient table

Note: A or Bis entered in the bit name for x.

ST-58-R2
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Coefficient Table Address Offset Register

Coefficient table address offset register is a write-only 16-bit register that designates
the coefficient table lead address offset value, and is at address 1800B6H. Because
the value is cleared to 0, it must be set after power on or reset.

15 14 13 12 11 10 9 8
KTAOF | ~ | ~ | ~ | ~ | ~ | RBKTA082| RBKTAOS1| RBKTAOSOI
1800B6H 7 6 5 4 3 2 1 0

| ~ | ~ | ~ | ~ | ~ | RAKTAOSZl RAKTAOS1| RAKTAOSOl

Coefficient table address offset bit (RAKTAOS2 to RAKTAOSO0, RBKTAOS2 to RBKTAOSO)
Designates the lead address offset value of the coefficient table stored in the rotation

parameter table.

RAKTAOS2~RAKTAOSO 1800B6H Bit 2~0 For Rotation Parameter A
RBKTAOS2~RBKTAOSO 1800B6H Bit 10~8 For Rotation Parameter B

These bits are added to the highest coefficient table start address (KAst) read from
the rotation parameter table. The actual lead address of the coefficient table changes
according to the size of the coefficient data, and is calculated by the expression
below. When VRAM size is 4 Mbits, the most significant bit of the address is ig-
nored.

When the coefficient data size is 2 word:

(coefficient table lead address)
= (coefficient table address offset register value lowest 2 bits)
X 40000H + (KAst integer part 16 bit) X 4H

When the coefficient data size is 1 word:

(coefficient table lead address)
= (coefficient table address offset register value 3 bits)
X 20000H + (KAst integer part 16 bit) X 2H
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Introduction

There are two line screen surfaces: the line color screen (LNCL) and the back screen
(BACK). The line screen designates the color in each line, or the entire screen in a
single color. Unlike the scroll screen, the line screen cannot display characters. The
line color screen stores the data of each line in VRAM as a line color screen table. If
single colored, lead data of the table is used in the entire screen. The line screen is
shown in Figure 7.1.

Line Screen Table (VRAM) Line Screen
Line Screen Data for -
1st Line ’H 1st Line
Line Screen Data for P 2nd Line
2nd Line 3rd Line
Line Screen Data for /
3rd Line

Note: In the case of single color, the 1st line data is used in the entire screen.

Figure 7.1 Line Screen

7.1 Line Color Screen

The line color screen is used only for color calculations, and chooses whether to
designate the entire screen in a single color, or designate the color for each line. The
color RAM address of the color used is stored in VRAM as line color screen data.

The line number designated by one line color screen data changes, depending on the
interlace setting. The non-interlace and double-density interlace modes can desig-
nate the color for each line; the single-density interlace mode can designate for each
two lines.

The line color screen can also be made to rotate if line color screen data is used
within coefficient data. For more about coefficient data see section “6.4 Coefficient
Table Control.” Figure 7.2 shows the configuration of the line color screen table
separate of the interlace mode. Figure 7.3 shows the configuration of data on the
line color screen table.
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Non-interlace and double-density interlace mode

Bit 15  Line Color Screen Table (VRAM) 0
+00H 1st Line Color RAM Address
+02H 2nd Line Color RAM Address
+04H 3rd Line Color RAM Address
+06H 4th Line Color RAM Address
+08H 5th Line Color RAM Address
+0AH 6th Line Color RAM Address

Note: In the case of single color, the first line color RAM
address is used in the entire line color screen. In th
case of double-density interlace, line data of odd ai
even fields are stored together.

Single-density interlace mode

Bit 15 Line Color Screen Table (VRAM) 0
+00H 1st and 2nd Line Color Ram Address
+02H 3rd and 4th Line Color Ram Address
+04H 5th and 6th Line Color Ram Address
+06H 7th and 8th Line Color Ram Address
+08H 9th and 10th Line Color Ram Address
+0AH 11th and 12th Line Color Ram Address

Note: In the case of single color, the first and second line
color RAM addresses are used in the entire line
color screen.

Figure 7.2 Configuration of line color screen table

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

11 bit color Ram address
] ] | | | | ] ] | |

Note: Shaded areas are ignored. Also, when color RAM is in mode 0 or mode 2,
the MSB of the address is ignored.

Figure 7.3 Bit configuration of line color screen table data
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Line Color Screen Table Address Register

The line color screen table address register is a 32-bit register, and designates the
lead address of the table and the color mode of the line color screen. Its addresses
are 1800A8H through 1800AAH. Because the value is cleared to 0, it must be set
after power on, or reset.

15 14 13 12 11 10 9 8
LCTAU | LCCLMD | ~ | ~ | ~ | ~ | ~ | ~ | R |
1800A8H 7 6 5 4 3 2 1 0

[~ | -~ [ =~ T =~ [ =~ [JLCTA18 [ LCTAI7 | LCTA16 |

15 14 13 12 11 10 9 8
LCTAL  [[LCTA15 | LCTA14 | LCTA13 | LCTA12 | LCTA11 | LCTA10 | LCTA9 | LCTAS |
1800AAH 7 6 5 4 3 2 1 0

[ LCTA7 | LCTA6 | LCTA5 | LCTA4 | LCTA3 | LCTA2 | LCTAT | LCTAO |

Line color screen mode bit: LNCL color mode bit (LCCLMD), bit 15
Designates the color mode of the line color screen.

LCCLMD Line Color Screen Color
0 Single color
1 Select per each line

Line color screen table address bit: LNCL table address bit (LCTA18 to LCTAQ)
Designates the lead address of the line color screen table on the VRAM.

LCTA18~LCTA16 1800A8H Bit 2~0
LCTA15~LCTAO 1800AAH Bit 15~0

The actual lead VRAM address is calculated by the expression below. When the
VRAM size is 4 Mbits, the most significant bit of the address is ignored.

(Line color screen table lead address)
= (Line color screen table address register value 19 bit) X 2H
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7.2 Back Screen

The back screen (BACK) is displayed only when other screens aren’t, and chooses
whether to designate a single color for the entire screen or for each line. Color data
used by a line is designated by each 5-bit RGB. The non-interlace and double-den-
sity interlace mode designates the color in each line, but the single-density interlace
mode can designate only in each two lines. Figure 7.4 shows the configuration of the
back screen table by the interlace mode. Figure 7.5 shows the configuration of data
on the back screen table.

Non-interlace and double-density interlace mode

Bit 15 Back Screen Table (VRAM) 0
+00H 1st Line RGB Data
+02H 2nd Line RGB Data
+04H 3rd Line RGB Data
+06H 4th Line RGB Data
+08H 5th Line RGB Data
+0AH 6th Line RGB Data

Note: In the case of single color, the first line RGB data is us
in the entire line color screen. In the case of
double-density interlace, line data of odd and even fiel
are stored together.

Single-density interlace mode

Bit 15 Back Screen Table (VRAM) 0
+00H 1st and 2nd Line RGB Data
+02H 3rd and 4th Line RGB Data
+04H 5th and 6th Line RGB Data
+06H 7th and 8th Line RGB Data
+08H 9th and 10th Line RGB Data
+0AH 11th and 12th Line RGB Data

Note: In the case of single color, the first and second line RGB
data are used in the entire line color screen.

Figure 7.4 Configuration of back screen table
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Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

. 5 bit Blue Data 5 bit Green Data 5 bit Red Data
L1 1 1 L1 1 1 L1 1 1

Note: Shaded area is ignored. Add 0 bit 3 bits at a time to the lower bits of
RGB to make 8 bits.

Figure 7.5 Bit configuration of back screen table data

Back Screen Table Address Register

Back screen table address register is a write-only 32-bit registers, and selects the back
screen color mode and table lead address. Its addresses are 1800ACH through
1800AEH. Because the value is cleared to 0, it must be set after power on or reset.

15 14 13 12 11 10 9 8
BKTAU [BKCLMD] -~ | =~ | =~ [ =~ T -~ [ -~ T =~ ]
1800ACH 7 6 5 4 3 2 1 0

[~ | ~ [ =~ | =~ [ =~ | BKTAT8 | BKTA17 | BKTAT6 |

15 14 13 12 11 10 9 8
BKTAL [ BKTA15 | BKTA14 | BKTA13 | BKTA12 | BKTA11 | BKTAT0 | BKTA9 | BKTA8 |
1800AEH 7 6 5 4 3 2 1 0

[ BKTA7 | BKTA6 | BKTA5 | BKTA4 | BKTA3 | BKTA2 | BKTA1 | BKTAO |

Back screen color mode bit: BACK color mode bit (BKCLMD), bit 15
Designates color mode of the back screen.

BKCLMD Back Screen Color
0 Single color
1 Select per each line

Back screen table address bit: BACK color table address bit (BKTA18 to BKTAO)
Designates the lead address of the back screen table on the VRAM.

BKTA18~BKTA16 1800ACH Bit 2~0
BKTA 15~BKTAQ 1800AEH Bit 15~0
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The actual lead VRAM address is calculated by the expression below. When the
VRAM capacity is 4 Mbits, the most significant bit of the address is ignored.

(Back screen table lead address)
= (Back screen table address register value 19 bit) X 2H

When the back screen color mode bit is set to “single color”, color data selected by
the back screen table address bit is used in the entire screen.
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8.1 Window Area

The scroll IC window has two Normal windows, W0 and W1, and one sprite win-
dow, SW. The Normal window selects start and end coordinates on the TV screen;
the sprite window designates the most significant bit value of sprite data written to
the frame buffer. Various windows can designate which scroll screen is to be put
into effect, and whether the inside or outside of the area will go into effect. More-
over, when more than one window is used, they can be overlapped other by AND or
OR logic.

The Normal window selects the Normal rectangular window designated through
the horizontal and vertical start and end coordinates, and selects the Normal line
window designated through horizontal start and end coordinates in each line. The
start and end coordinates set the coordinate values on the TV screen in each register,
and not on the scroll screen.

Normal Rectangular Window

The normal rectangular window is obtained by selecting the start coordinates in the
upper left corner in the window position register, and the end coordinates in the
lower right corner of the window. The area surrounded by selected coordinates is
inside, the rest of area is outside. The border line of the window is considered part
of the inside.

If the start coordinate of either the horizontal or vertical direction is larger than the
end coordinate, then the whole screen is considered an area outside the window.
Figure 8.1 shows the Normal rectangular window.

Start Point Coordinates
i TV Screen

Start Point Coordinates

: /@5 Window
v
/ Inside

Outside End Point
Coordinates

A
Window Boundary

Figure 8.1 Normal rectangular window
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Window Position Register

The window position register is a write-only 16-bit register that selects the horizon-
tal and vertical start and end coordinates of the Normal window, and is located from
addresses 1800COH through 1800CEH. Because the value is cleared to 0, it must be

set after power on or reset.

15 14 13 12 11 10 9 8
WPSXo [~ ~ ~ ~ ~ ~ | WosSx9 | wosxs
1800COH 7 6 5 4 3 2 1 0
[ wosX7 | wosx6 | wosX5 | W0SX4 | woSX3 | WOSX2 | WOSX1 | WOSX0
15 14 13 12 11 10 9 8
WPSYO |~ ~ ~ ~ 4 ~ | - WO0SY8
1800C2H 7 6 5 4 3 2 1 0
[ wosY7 [ wosyé | wosy5 | Wosy4 | wosy3 | WOSY2 | woSY1 | WOSY0
15 14 13 12 11 10 9 8
WPEX0 |  ~ ~ ~ v ~ ~ | WOEX9 | WOEX8
1800C4H 7 6 5 4 3 2 1 0
[ WOEX7 | WOEX6 | WOEX5 | WOEX4 | WOEX3 | WOEX2 | WOEX1 | WOEX0
15 14 13 12 11 10 9 8
WPEYO [~ ~ ~ ~ ~ ~ ] - WOEY8
1800C6H 7 6 5 4 3 2 1 0
[ WOEY7 | WOEY6 [ WOEY5 | WOEY4 | WOEY3 | WOEY2 [ WOEY1 [ WOEYO
15 14 13 12 11 10 9 8
wPsx1 [~ ~ ~ ~ ~ ~ | wi1sx9 | w1sxs
1800C8H 7 6 5 4 3 2 1 0
[ W1SX7 | W1sX6 [ W1sX5 | W1sX4 | W1SX3 | W1SX2 [ W1sSX1 [ W1SX0
15 14 13 12 11 10 9 8
wpsy1 [~ ~ ~ ~ ~ ~ |~ W1SY8
1800CAH 7 6 5 4 3 2 1 0
[ W1SY7 | W1SY6 | W1SY5 | W1SY4 | W1SY3 | W1SY2 [ WISY1 [ W1SY0
15 14 13 12 11 10 9 8
WPEX1 [ ~ ~ ~ ~ ~ ~ [ W1EX9 | W1EX8
1800CCH 7 6 5 4 3 2 1 0
[ WIEX7 | W1EX6 [ WI1EX5 | W1EX4 | W1EX3 | W1EX2 [ WI1EXT [ W1EXO
15 14 13 12 11 10 9 8
WPEY1 [ ~ ~ ~ ~ ~ ~ [ - W1EY8
1800CEH 7 6 5 4 3 2 1 0
[ WIEY7 | W1EY6 [ WI1EY5 | W1EY4 | WIEY3 | W1EY2 [ WIEY1 [ WIEY0
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Window position bit (for horizontal coordinates): Window start/end X bit (WOSX9 to WOSXO,
WOEX9 to WOEXO0, W1SX9 to W1SX0, W1EX9 to W1EXO0)

Designates the horizontal start and end coordinates. Designated coordinate value is
the coordinate value (H counter value) on the TV screen.

W0SX9~W0SX0 | 1800COH Bit 9~0 For WO start point coordinates
WOEX9~WOEXO | 1800C4H Bit 9~0 For WO end point coordinates
W1SX9~W1SX0 | 1800C8H Bit 9~0 For W1 start point coordinates
WI1EX9~W1EXO0O | 1800CCH Bit 9~0 For W1 end point coordinates

The bit configuration of the register changes according to the setting of the graphics
mode. For normal graphics, the least significant bit becomes invalid data. For
exclusive normal graphics, the most significant bit becomes invalid data; moreover,
for special high-resolution graphics, the most significant bit becomes invalid data.
Since it doesn’t have an HO bit, values are in 2 pixel units. Table 8.1 shows the bit
content of the window position register by graphic mode setting.

Table 8.1 Bit content of window position register for horizontal coordinates

Graphics | WxxX9| WxxX8| WxxX7 | WxxX6 [ WxxX5| WxxX4 | WxxX3| WxxX2| WxxX1| WxxX0
Mode

Normal H8 H7 H6 H5 H4 H3 H2 H1 HO Invalid
Hi-Res H9 H8 H7 H6 H5 H4 H3 H2 H1 HO
Exclusive | Invalid | H8 H7 H6 H5 H4 H3 H2 H1 HO
Normal

Exclusive | Invalid | H9 H8 H7 H6 H5 H4 H3 H2 H1
Hi-Res

Note: 0S, OE, 1S, or 1E is entered in bit name for xx.

Window position bit (for vertical coordinates): Window start/end Y bit (W0SY8 to WOSYO,
WOEY8 to WOEYO0, W1SY8 to W1SY0, W1EY8 to W1EYO0)

Designates the vertical start and end coordinates. The designated coordinate value
is the coordinate value (V counter value) on the TV screen.

W0SY8~WO0OSY0O | 1800C2H Bit 8~0 For WO start point coordinates
WOEY8~WOEYO | 1800C6H Bit 8~0 For WO end point coordinates
W1SY8~W1SYO0O | 1800CAH Bit 8~0 For W1 start point coordinates
W1EY8~W1EY0O | 1800CEH Bit 8~0 For W1 end point coordinates

The bit configuration of the register changes according to the screen mode setting.
Single-density interlace of Normal and high-resolution modes designate the V
counter value in the respective even-numbered and odd-numbered fields.
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The lowest significant bit is invalid for the double-density interlace of Normal and

high-resolution modes. Remaining bits designate the V counter value in various

fields. Bit content of the window position register by setting of the screen mode is

shown in Table 8.2.
Table 8.2 Bit content of the window position register used for vertical coordinates
TV Screen WxxY8| WxxY7 | WxxY6| WxxY5] WxxY4| WxxY3| WxxY2| WxxY1| WxxY0
(Interlace) Mode
Normal, Hi-Res V8 V7 Ve V5 V4 V3 V2 Vi1 VO
(Non-interlace,
Single-Density
Interlace)
Normal, Hi-Res V7 V6 V5 V4 V3 V2 Vi1 Vo Invalid
(Double-Density
Interlace)
Exclusive Monitor | V8 V7 V6 V5 V4 V3 V2 V1 VO

Note: 0S, OE, 1S or 1E is entered in bit name for xx.
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Normal Line Window

The Normal line window stores the horizontal start and end coordinates of each
window line as a table in VRAM, and is obtained by designating the vertical start
and end coordinates in the window position register. The area surrounded by se-
lected coordinates is inside, the rest of the area is outside. The border line of the
window is considered part of the inside. The Normal line window is illustrated in
Figure 8.2.

The bit configuration of data stored in the line window table of horizontal start and
end coordinates is shown in Figure 8.3.

Coordinates in each line can be selected in the non-interlace and double-density
interlace modes, and in the single-density interlace mode for each two lines. Con-
figuration of the Normal line window table is shown in Figure 8.4.

If the start coordinate of either the horizontal or vertical direction is larger than the
end coordinate, then the whole screen is considered an area outside the window.

Horizontal Start Point Coordinates

*********** [ TV Screen

Outside

fffffffffffffffff Vertical Start
Point
Coordinates

vl 4, | |\ S~ | -Vertical End
Point
Coordinates

v

Horizontal End Point Coordinates for Each Line
Horizontal Start Point Coordinates for Each Line

Iy
1

Wiﬁdow Boundary

Figure 8.2 Normal line window

Bit 15 4 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+0H Horizontal Start Point Coordinates (10 bits) |
| | | | | | | | |

Bit15__ 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+2H _ Horizontal End Point Coordinates (10 bits) |
| | | | | | | | |

Note: Shaded areas are ignored

Figure 8.3 Bit configuration of Normal line window table data
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Non-interlace or double-density interlace

Bit 15 Line Window Table (VRAM) 0
+00H

1st line horizontal start point coordinates

+02H | 1st line horizontal end point coordinates

+04H | 2nd line horizontal start point coordinates

+06H | 2nd line horizontal end point coordinates

+08H | 3rd line horizontal start point coordinates

+0AH | 3rd line horizontal end point coordinates

Note: In the case of double-density interlace, store line data of
both even and odd fields.

Single-density interlace

Bit 15 Line Window Table (VRAM) 0
+00H | 1st & 2nd line horizontal start point coordinates

+02H | 1st & 2nd line horizontal end point coordinates

+04H | 3rd & 4th line horizontal start point coordinates

+06H | 3rd & 4th line horizontal end point coordinates

+08H | 5th & 6th line horizontal start point coordinates

+0AH | 5th & 6th line horizontal end point coordinates

Figure 8.4 Configuration of Normal line window table
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Line Window Table Address Register

The line window table address register is a write-only 16-bit register that designates
whether to make the Normal window the line window, as well as the lead address of
that table. It is located from addresses 1800D8H through 1800DEH. Because the

value is cleared to 0, it must be set after power on or reset.

15 14 13 12 11 10 9 8
LwTaou [wotwe | ~ [ ~ [ ~ [ ~ T ~ T =~ T = 1]
1800D8H 7 6 5 4 3 2 1 0

| ~ | ~ | ~ | ~ | ~ | WOLWTA18| WOLWTA17| WOLWTA16|

15 14 13 12 11 10 9 8
LWTAOL l WOLWTA15| WOLWTA14| WOLWTA13| WOLWTA12| WOLWTAT1 | WOLWTA10| WOLWTA9 | WOLWTAS8 |
1800DAH 7 6 5 4 3 2 1 0

| WOLWTA7| WOLWTA6| WOLWTA5| WOLWTA4| WOLWTA3| WOLWTA2| WOLWTA1 | ~ |

15 14 13 12 11 10 9 8
LWTA1U | W1LWE | ~ | ~ | ~ | — | = | = | — |
1800DCH 7 6 5 4 3 2 1 0

I ~ | ~ | ~ | ~ | ~ I W1LWTA18| W1LWTA17| W1LWTA16|

15 14 13 12 11 10 9 8
LWTA1L | W1LWTA15| W1LWTA14| W1LWTA13| W1LWTA12| WI1LWTA11 | W1LWTA10| WI1LWTA9 | WI1LWTAS8 |
1800DEH 7 6 5 4 3 2 1 0

| W1LWTA7| W1LWTA6| W1LWTA5| W1LWTA4| W1LWTA3| W1LWTA2| WI1LWTA1 | ~ |

Line window enable bit (WOLWE, W1LWE)
Designates whether to make the Normal window a line window.

WOLWE 1800D8H Bit 15 For WO

W1LWE 1800DCH Bit 15 For W1

WxLWE Process

0 Does not process Normal Window to Line Windov
1 Processes Normal Window to Line Window

Note: 0 or1is entered in bit name for x.

When this bit is “1”, the line window table must be stored in VRAM.
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Line window table address bit (WOLWTA18 to WOLWTAL, W1LWTA18 to W1LWTAL)
Designates the lead address of the line window table in VRAM.

WOLWTA18~WOLWTA16 1800D8H Bit 2~0 For WO
WOLWTA15~WOLWTA1 1800DAH Bit 15~1 For WO
WILWTA18~W1LWTA16 1800DCH Bit 2~0 For W1
WILWTA15~W1LWTA1 1800DEH Bit 15~1 For W1

The actual lead address is calculated by the expression below. The most significant
bit of the address is ignored when VRAM is 4 Mbits.

(Lead address of the line window table)
= (Line window table address register value 18 bits) X 4H

Sprite Window

The sprite window is obtained by selecting the most significant bit of data when all
frame buffer data of the sprite is palette format data and sprite types are 2 through 7.
The most significant single bit is inside, and the rest of the area is outside. For more
about sprite types see “Sprite types” in section “9.1 Sprite Data.” Figure 8.5 shows a
sprite window.

Frame Buffer

MSB

TTloTolo o717 TV Screen
111(1]01041 |1 |1 Window

111 (1 (11111

111 (1 [1[1]1]1]1

111 (1 (11111 Inside
10111101 (1 [1]1

1(1{1]0|011|1(1

1(110 (0[O0 |0 }1 |1

Figure 8.5 Sprite Window
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Sprite Control Register

The sprite control register controls sprites. This is a write-only 16-bit register that is
at address 1800EOH. Because the value is cleared to 0, it must be set after power on
or reset.

15 14 13 12 11 10 9 8
sPCTL [~ | ~ [SPCCCS1[SPCCCSO] ~ | SPCCN2 | SPCCNA | SPCCNO |
1800EOH 7 6 5 4 3 2 1 0

[~ [ ~ [SPCLMD [SPWINEN[SPTYPE3|SPTYPE2|SPTYPE1]|SPTYPEO|

Sprite color calculation condition bit (SPCCCS1, SPCCCSO0)
See “9.2 Priority and Color Calculation”

Sprite color calculation condition number bit (SPCCN2 to SPCCNO)
See “9.2 Priority and Color Calculation”

Sprite color mode bit (SPCLMD)
See “9.1 Sprite Data”

Sprite window enable bit: SW enable bit (SPWINEN), bit 4
Designates whether to use the sprite window SW.

SPWINEN Process
0 Does not use sprite window
1 Uses sprite window

The sprite window is only effective when the sprite color mode is mode 0, and for only
sprite types 2 to 7. When this bit is “1”, the most significant bit of the sprite frame
buffer is used as the bit for the sprite window. As a result, MSB shadow can no longer
be used. For more about shadows see “14.1 Shadow Process.”

Do not set this bit to 1, when setting SPCLMD bit to 1.

Sprite type bit (SPTYPE3 to SPTYPEOQ)
See “9.1 Sprite Data”
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Windo w’'s Active Area for the Screen

Normal and sprite windows can designate whether to use a window in each scroll
screen. The window being used can select inside or outside, in each window;, as well
as perform color calculation and transparent processes in active areas. When using
multiple windows, the method of overlap can be selected from AND or OR logic.
Figure 8.6 shows the active area when normal and sprite windows are overlaid by

AND or OR logic.
TV Screen TV Screen TV Screen
Inside Outside Outside
Outside Inside Inside
Normal Window (WO0) Normal Window (W1) Sprite Window (SW)
WO and SW overlap W1 and SW overlap
+AND ‘OR
WO: Outside the area WO0: Not Used
is valid W1: Inside the area
W1: Not used is valid
SW: Inside the area SW: Inside the area
N is valid is valid
lid Area N .
Vali Valid Area

Figure 8.6 Active area of windo w
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8.2 Window Process

The three window processes are:

1. Transparency process window
2. Rotation parameter window
3. Color calculation window

The transparency process window forces the selected window effective area to be
transparent, and can be used in each screen.

When displaying the RBGO screen, the rotation parameter window designates the
area displaying the image obtained by rotation parameter A, and designates which
image obtained by rotation parameter B is displayed. Images obtained by rotation
parameter B are displayed in the active area of the designated window; images
obtained by rotation parameter A are displayed outside the window’s active area.

The color calculation window is a window in which color calculation in the active
area of the designated window is not performed, and is effective for screens using
the color calculation function.
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Window process is shown in Figure 8.7.

Transparency Processing Window

Transparent

Screen A

ABCDEFGHT JKEIVNOP

RSTUVWKYZABCDEFGH|
I JKLMNOPQRSTUWKY
ZABCDEFGHI JKLIMNOP|
QRSTUVWKYZABCDEFG
HI I KLMNOPQRSTUVWK|

Screen B

ABCDEFGHI JKLMNOPQ
RSTUVWKYZABCDEFGH

ABCDEFGHI JKLMNOPQ
RSTUVWKYZABCDEFGH

Display Image

Rotation Parameter Window

Image acquired via
rotation parameter A

Image acquired via
rotation parameter B

Image B

Display Image

Figure 8.7 Window Process
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Window
Enabled
Area

Screen A Transparency

Processing Window

Window
Enabled
Area

Rotation Parameter
Window
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Color Calculation Window

Transparent

Screen that uses
Color Calculation
Function

Color Calculation Window

—Area that does not
calculate color

Display Image

Figure 8.7 Window Process (continued)
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Window Control Register

Window control register designates the method for using windows in each screen,
and is a write-only 16-bit register that is located from addresses 1800DOH through
1800D6H. Because the value is cleared to 0, it must be set after power on or reset.

15 14 13 12 11 10 9 8
WCTLA [ N1LOG | =~ | N1SWE | NTSWA | NTW1E | NTW1A | NTWOE | N1WOA
1800DOH 7 6 5 4 3 2 1 0
[[NOLOG | ~ | NOSWE | NOSWA | NOWT1E | NOWTA | NOWOE | NOWOA
15 14 13 12 11 10 9 8
WCTLB [ N3LOG | =~ | N3SWE | N3SWA | N3W1E | N3W1A | N3WOE | N3WOA
1800D2H 7 6 5 4 3 2 1 0
[[N2LOG | ~ | N2SWE | N2SWA | N2W1E | N2W1A | N2WOE | N2WOA
15 14 13 12 11 10 9 8
WCTLC [ SPLOG | ~ | SPSWE | SPSWA | SPW1E | SPW1A | SPWOE | SPWOA
1800D4H 7 6 5 4 3 2 1 0
[[ROLOG | ~ | ROSWE | ROSWA | ROWT1E | ROWTA | ROWOE | ROWOA
15 14 13 12 11 10 9 8
WCTLD [ CCLOG | ~ | CCSWE | CCSWA | CCWIE | CCW1A | CCWOE | CCWOA
1800D6H 7 6 5 4 3 2 1 0
[RPLOG| ~ | ~ | =~ | RPWIE | RPWI1A | RPWOE | RPWOA

Window logic bit: Logic bit (NOLOG, N1LOG, N2LOG, N3LOG, ROLOG, SPLOG, RPLOG, CCLOG)
Designates the method of overlapping windows used in each screen.

NOLOG 1800DOH Bit 7 Transparent Process Window for NBGO (or RBG1)
N1LOG 1800DOH Bit 15 Transparent Process Window for NBG1 (or EXBG)
N2LOG 1800D2H Bit 7 Transparent Process Window for NBG2

N3LOG 1800D2H Bit 15 | Transparent Process Window for NBG3

ROLOG 1800D4H Bit 7 Transparent Process Window for RBGO

SPLOG 1800D4H Bit 15 | Transparent Process Window for Sprite

RPLOG 1800D6H Bit 7 For Rotation Parameter Window

CCLOG 1800D6H Bit 15 For Color Calculation Window
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xxLOG Overlaid Logic
0 OR
1 AND

Note: NO, N1, N2, N3, RO, SP, RP or CC is entered in bit name for xx.

When W0, W1, and SW window enable bits are all 0, with this bit set to 0, the whole
screen will be window disabled area, and with this bit set to 1, the whole screen will
become window enabled area.

Window enable bit (for WO): WO enable bit (NOWOE, NIWOE, N2WOE, N3WOE, ROWOE, SPWOE,
RPWOE, CCWOE)

Designates whether to use the Normal window WO in each screen.

NOWOE 1800D0OH Bit 1 Transparent Process Window for NBGO (or RBG1)
N1WOE 1800D0OH Bit 9 Transparent Process Window for NBG1 (or EXBG)
N2WOE 1800D2H Bit 1 Transparent Process Window for NBG2

N3WOE 1800D2H Bit 9 Transparent Process Window for NBG3

ROWOE 1800D4H Bit 1 Transparent Process Window for RBGO

SPWOE 1800D4H Bit 9 Transparent Process Window for Sprite

RPWOE 1800D6H Bit 1 For Rotation Parameter Window

CCWOE 1800D6H Bit 9 For Color Calculation Window

xxWOE Process

0 Does not use WO window

1 Uses WO window

Note: NO, N1, N2, N3, R0, SP, RP, or CC is entered in bit name for xx.
Window enable bit (for W1): W1 enable bit (NOW1E, NIW1E, N2W1E, N3W1E, ROW1E, SPW1E,

RPW1E, CCWI1E)
Designates whether to use the Normal window W1 in each screen.
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NOW1E 1800D0OH Bit 3 Transparent Process Window for NBGO (or RBG1)
N1W1E 1800D0OH Bit 11 Transparent Process Window for NBG1 (or EXBG)
N2W1E 1800D2H Bit 3 Transparent Process Window for NBG2

N3W1E 1800D2H Bit 11 Transparent Process Window for NBG3

ROW1E 1800D4H Bit 3 Transparent Process Window for RBGO

SPW1E 1800D4H Bit 11 Transparent Process Window for Sprite

RPW1E 1800D6H Bit 3 For Rotation Parameter Window

CCWI1E 1800D6H Bit 11 For Color Calculation Window

xxW1E Process

0 Does not use W1 window

1 Uses W1 window

Note: NO, N1, N2, N3, R0, SP, RP, or CC is entered in bit name for xx.

Window enable bit (for SW): SW enable bit (NOSWE, N1SWE, N2SWE, N3SWE, ROSWE,

SPSWE, CCSWE

)

Designates whether to use the sprite window SW in each screen.

NOSWE 1800D0OH Bit 5 Transparent Process Window for NBGO (or RBG1)
N1SWE 1800DO0OH Bit 13 Transparent Process Window for NBG1 (or EXBG)
N2SWE 1800D2H Bit 5 Transparent Process Window for NBG2

N3SWE 1800D2H Bit 13 | Transparent Process Window for NBG3

ROSWE 1800D4H Bit 5 Transparent Process Window for RBGO

SPSWE 1800D4H Bit 13 | Transparent Process Window for Sprite

CCSWE 1800D6H Bit 13 For Color Calculation Window

xxSWE Process

0 Does not use SW window

1 Uses SW window

Note: NO, N1, N2, N3, R0, SP, or CC is entered in bit name for xx.

When using the sprite window;, set the sprite window enable bit (SPWINEN) of the

sprite control register to 1.

Window area bit (for WO): WO area bit (NOWOA, N1WOA, N2WOA, N3WOA, ROWO0A, SPWOA,

RPWOA, CCWO0A)

Designates the valid area of the Normal window WO used in each screen.

ST-58-R2
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NOWOA 1800D0OH Bit 0 Transparent Process Window for NBGO (or RBG1)
N1WOA 1800D0OH Bit 8 Transparent Process Window for NBG1 (or EXBG)
N2WOA 1800D2H Bit O Transparent Process Window for NBG2

N3WOA 1800D2H Bit 8 Transparent Process Window for NBG3

ROWOA 1800D4H Bit 0 Transparent Process Window for RBGO

SPWOA 1800D4H Bit 8 Transparent Process Window for Sprite

RPWOA 1800D6H Bit 0 For Rotation Parameter Window

CCWO0A 1800D6H Bit 8 For Color Calculation Window

xxWOA Process

0 Enables the inside of WO window

1 Enables the outside of WO window

Note: NO, N1, N2, N3, R0, SP, RP, or CC is entered in bit name for xx.

Window area bit (for W1): W1 area bit (NOW1A, N1IW1A, N2W1A, N3W1A, ROW1A, SPW1A,
RPW1A, CCW1A)

Designates the valid area of the Normal window W1 used in each screen.

NOW1A 1800D0OH Bit 2 Transparent Process Window for NBGO (or RBG1)
N1W1A 1800D0OH Bit 10 Transparent Process Window for NBG1 (or EXBG)
N2W1A 1800D2H Bit 2 Transparent Process Window for NBG2

N3W1A 1800D2H Bit 10 | Transparent Process Window for NBG3

ROW1A 1800D4H Bit 2 Transparent Process Window for RBGO

SPW1A 1800D4H Bit 10 [ Transparent Process Window for Sprite

RPW1A 1800D6H Bit 2 For Rotation Parameter Window

CCWI1A 1800D6H Bit 10 For Color Calculation Window

xxW1A Process

0 Enables the inside of W1 window

1 Enables the outside of W1 window

Note: NO, N1, N2, N3, RO, SP, RP, or CC is entered in bit name for xx.

Window area bit (for SW): SW area bit (NOSWA, NISWA, N2SWA, N3SWA, ROSWA, SPSWA,
CCSWA)

Designates the valid area of the sprite window SW used in each screen.
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NOSWA 1800DO0OH Bit 4 Transparent Process Window for NBGO (or RBG1)
N1SWA 1800DO0OH Bit 12 Transparent Process Window for NBG1 (or EXBG)
N2SWA 1800D2H Bit 4 Transparent Process Window for NBG2

N3SWA 1800D2H Bit 12 | Transparent Process Window for NBG3

ROSWA 1800D4H Bit 4 Transparent Process Window for RBGO

SPSWA 1800D4H Bit 12 Transparent Process Window for Sprite

CCSWA 1800D6H Bit 12 For Color Calculation Window

XXSWA Process

0 Enables the inside of SW window

1 Enables the outside of SW window

Note: NO, N1, N2, N3, RO, SP or CC is entered in bit name for xx.

ST-58-R2
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9.1 Sprite Data

Sprite frame buffer data received from VDP1 may be either 8-bit pixel or 16-bit
pixels. When the 16-bit pixel format is read, the data may be either RGB or palette
format, but the frame buffer must be either all 8-bit pixel or all 16-bit pixels.

Sprite Types

When VDP2 receives palette format sprite data written by VDP1 in the frame buffer,
there are eight types of bit configurations for 16 bits per pixel and eight types of bit
configurations for 8 bits per pixel, for a total of 16 types. These are called sprite
types. Data per one dot consists of dot color data, priority bit, color calculation ratio
bit, and shadow bit composed from dot color code and palette number. Each bit
number changes depending on the sprite type. The value of a bit not having a high
enough order in the various bits is regarded as 0.

Sprite data of RGB format is composed of data of RGB for each 5-bit and color for-
mat discriminator bit. Priority bits, color calculation ratio bits, and shadow bits are
considered to be 0.

Sprite data, when 16-bit per pixel, designates types 0 through 7; when 8 bit per pixel,
designates types 8 through F. When types C through F are designated, priority bit,
color calculation ratio bit, and dot color data bit have a shared bit. The shared bits
are shown in Table 9.1.

Table 9.1 Shared Bits

Sprite Type Shared Bits
SP1 SPO SC1 SCO
Type C - PRO and DC7 - -
Type D - PRO and DC7 - CCO0 and DC6
Type E PR1 and DC7 PRO and DC6 - -
Type F - - CC1 and DC7 CCO0 and DC6

SP: Priority bit, color RAM address shared bit

SC: Color calculation ratio bit, color RAM address shared bit
PR: Priority bit

DC:Dot color data

CC: Color calculation ratio bit
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Sprite types are shown in Figure 9.1.

* Type O

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
|PR1 PRO‘CCZ CC1 CCo FC10 DC9 DC8 DC7 DCé6 DC5 DC4 DC3 DC2 DC1 DCO|
| | | | | | | | | | | | |

* Type 1

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
|PR2 PR1 PRO|CC1 CCOPC10 DC9 DC8 DC7 DC6 DC5 DC4 DC3 DC2 DC1 DCO|
| | [ 1 1 1 &+ 1 | | /1|

* Type 2

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
|SD ‘PRO‘CCZ CC1 CCo rDC10 DC9 DC8 DC7 DCé6 DC5 DC4 DC3 DC2 DC1 DCO|
| | | | | | | | | | | |

* Type 3

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
|SD PR1 PRO|CC1 CCOPC10 DC9 DC8 DC7 DC6 DC5 DC4 DC3 DC2 DC1 DCO|
| | I Yy S (N AN N O B

* Type 4

Bit 15 4 13 12 1 10 9 8 7 6 5 4 3 2 1 0
|SD ‘PR1 PRO|CCZ CC1 CC0|DC9 DC8 DC7 DC6 DC5 DC4 DC3 DC2 DC1 DCO|
| | | | | | | | | | | |

* Type 5

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
|SD PR2 PR1 PR0O|CCOPC10 DC9 DC8 DC7 DC6 DC5 DC4 DC3 DC2 DC1 DCO|
| [ 1 1 1 &+ 1 1 | 1|

* Type 6

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
|SD ‘PRZ PR1 PRO|CC1 CCO‘DCQ DC8 DC7 DC6 DC5 DC4 DC3 DC2 DC1 DCO|
| | | | | | | | | | | |

*Type 7

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
|SD PR2 PR1 PRO|CC2 CC1 CCO0|DC8 DC7 DC6 DC5 DC4 DC3 DC2 DC1 DCO|
| [ I I I (R S B

SD : For Shadow Bit (or for Sprite Window Bit)
PR : For Priority Bit

CC : For Color Calculation Ratio Bit

DC : Dot Color Data

Figure 9.1  Sprite types
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* Type 8
Bit 15 4 13 12 1 10 9 8 7 6 5 4 3 2 1 0
PRO (DC6 DC5 DC4 DC3 DC2 DC1 DCO|
| | | | | |

* Type 9
Bit 15 4 183 12 1 10 9 8 7 6 5 4 3 2 1 0
[ [, % P P22 o P20
| | | | |
* Type A

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
PRT PRO[DC5 DC4 DC3 DC2 DCf1 DCO|
| | | | | |

* Type B
Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
e
| | | | | |
* Type C

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
SPODCBDCSDC4DCSDCZDC1DCO|
| | | | | |

* Type D
Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
SPO|SCO|DCS DC4 DC3 DC2 DC1 DCO|
| | | | |

*Type E

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1
SP1SPODCSDC4DC3DC2DC1DCO|

*Type F
Bit 15 4 13 12 1 10 9 8 7 6 5 4 3

2 1
L ke
| | | | | |
SD : For Shadow Bit (or for Sprite Window Bit)
PR : For Priority Bit
CC : For Color Calculation Ratio Bit
DC : Dot Color Data
SP : For Priority Bit, Color RAM address shared bits

SC : For Color Calculation Ratio Bit, Color RAM address shared bits
Note: Shaded areas are ignored.

Figure 9.1  Sprite types (continued)
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Sprite Color Mode

Sprite character data has a palette and RGB format, the same as the scroll screen.
When the bit count per one dot is 16 (bits), all 16-bits composed of bits selected by
the sprite type can be used when data inside the frame buffer is only the palette
format. However, when data of the palette and RGB formats are mixed (because the
most significant bit is used to discriminate the color format,) palette format data is
be set to 0 and RGB format set to “1”. Palette format data is then processed with the
value of the selected sprite type MSB (priority bit or shadow bit) as 0. Sprite data
when data of palette and RGB formats are mixed is shown in Figure 9.2.

Palette Bank Format

Bit 15 4 18 2 1 10 9 8 7 6 5 4 3 2 1 0

| 0 15 bits other than dot color data |
| | | | | | | | | | | | | |

RGB Code Format

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
| 1 | 5 Bit Blue Data 5 Bit Green Data 5 Bit Red Data |
| | | | | | | | | | | |

Figure 9.2 Sprite data when palette format and RGB format data are mixed

ST-58-R2 203



KTF

9.2 Priority and Color Calculation

The priority of sprite and scroll screen is selected according to the size of 3-bit value
called the priority number. Sprites can designate a maximum of eight priority num-
bers and can select one for each character according to the priority bit within sprite
data.

When using the color calculation function between the sprite and scroll screen, it can
be determined whether to perform color calculation by the value of priority number
selected by sprite character. Up to eight color calculation ratios can be selected; with
one of each character being selected by color calculation ratio in sprite data.

Priority Number Selection

Sprite priority number selects one from among eight priority numbers in each sprite
character by the priority bit of the selected sprite type. When the selected sprite
type has 2 priority bits or less, missing bits are read as 0, so a sprite type without
priority bits selects register 0. When sprite data is in an RGB format, sprite register
0 is selected. The priority number register selected through the value of the priority
bit is shown in Table 9.2.

Table 9.2 Selection of sprite priority number register

For Priority Bits Priority Number Register Selection

PR2 PR1 [ PRO

0 0 0 For Sprite Register 0 (1800F0H bit 2~0)
0 0 1 For Sprite Register 1 (1800F0H bit 10~8)
0 1 0 For Sprite Register 2 (1800F2H bit 2~0)
0 1 1 For Sprite Register 3 (1800F2H bit 10~8)
1 0 0 For Sprite Register 4 (1800F4H bit 2~0)
1 0 1 For Sprite Register 5 (1800F4H bit 10~8)
1 1 0 For Sprite Register 6 (1800F6H bit 2~0)
1 1 1 For Sprite Register 7 (1800F6H bit 10~8)
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Color Calculation Enable Conditions

A sprite not only designates whether to do color calculation by the entire sprite, but
can also designate by the value of the priority number selected in each character and
the value of the most significant bit of color data selected in each dot. There are four
conditions that can be selected.

1. When (priority number) < (color calculation condition number)
2. When (priority number) = (color calculation condition number)
3. When (priority number) = (color calculation condition number)
4. When color data most significant bit is 1

The color calculation condition number is designated in the sprite control register by
the value of the priority number selected in each sprite character, and the 3-bit value
for comparing size. These conditions are in effect only when the SPCCEN bit of the
color calculation control register is 1; color calculation will not be done when the
register is 0.
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Color Calculation Ratio Selection

The color calculation ratio of sprites select one of eight color calculation ratios in
each sprite character by the color calculation ratio bit of the designated sprite type
data. When the selected sprite type has 2 color calculation ratio bits or less, missing
bits are read as 0, so a sprite type without color calculation ratio bits selects register
0. When sprite data is in an RGB format, the sprite register 0 is selected.

Selection of the color calculation ratio register through the value of the color calcula-
tion ratio bit is shown in Table 9.3.

Table 9.3 Selection of sprite color calculation ratio register

For Color Calculation Ratio Bits Color Calculation Ratio Register Selection
CC2 CC1 CCO

0 0 0 For Sprite Register 0 (180100H bit 4~0)
0 0 1 For Sprite Register 1 (180100H bit 12~8)
0 1 0 For Sprite Register 2 (180102H bit 4~0)
0 1 1 For Sprite Register 3 (180102H bit 12~8)
1 0 0 For Sprite Register 4 (180104H bit 4~0)

1 0 1 For Sprite Register 5 (180104H bit 12~8)
1 1 0 For Sprite Register 6 (180106H bit 4~0)

1 1 1 For Sprite Register 7 (180106H bit 12~8)
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Sprite Control Register

The sprite control register controls sprite data, and is a write-only 16-bit register
located at address 1800EOH. Because the value is cleared to 0 after power on or
reset, it must be set.

15 14 13 12 11 10 9 8
sPCTL [~ | ~ [SPCCCST[SPCCCSO| ~ | SPCCN2 | SPCCN1 | SPCCNO |
1800EOH 7 6 5 4 3 2 1 0

[ ~ | ~ |SPCLMD [SPWINEN|SPTYPE3|SPTYPE2|SPTYPE1[SPTYPEQ |

Sprite color calculation condition bit (SPCCCS1, SPCCCSO0), bits 13, 12
Designates the color calculation condition of sprites.

SPCCCS SPCCCS1 SPCCCS0 Condition

0 0 0 (Priority number) < (Color calculation condition number) only

1 0 1 (Priority number) = (Color calculation condition number) only
2 1 0 (Priority number) 2 (Color calculation condition number) only
3 1 1 Only when Color Data MSB is 1.

When the sprite color format is RGB, color calculation is always performed if
SPCCCS is set to “3”.

Sprite color calculation number bit (SPCCN2 to SPCCNO), bits 10 to 8
Designates the color calculation condition number of sprites.
This value is ignored when SPCCCS is set to “3”.

Sprite color mode bit (SPCLMD), bit 5
Designates the sprite color mode.

SPCLMD Sprite Color Format Data
0 Sprite data is all in palette format
1 Sprite data is in palette format and RGB format

Do not designate a “1” when sprite data are 8-bit pixels.
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Sprite window enable bit (SPWINEN), bit 4
See “8.1 Window Area”

Sprite type bit (SPTYPE3 to SPTYPEDO), bits 3to 0
Designates the sprite type.

SPTYPE3 SPTYPE2 SPTYPE1 SPTYPEO Sprite Data Type
0 0 0 0 Type 0
0 0 0 1 Type 1
0 0 1 0 Type 2
0 0 1 1 Type 3
0 1 0 0 Type 4
0 1 0 1 Type 5
0 1 1 0 Type 6
0 1 1 1 Type 7
1 0 0 0 Type 8
1 0 0 1 Type 9
1 0 1 0 Type A
1 0 1 1 Type B
1 1 0 0 Type C
1 1 0 1 Type D
1 1 1 0 Type E
1 1 1 1 Type F

When sprite data are 16-bit pixels, designate type 0 to 7; and when 8-bit pixels,
designate type 8 to F.
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Priority Number Register

The priority number register designates the priority number, and is a write-only 16-
bit register located at addresses 1800FOH through 1800F6H. Because the value is

cleared to 0 after power on or reset, it must be set.

15 14 13 12 11 10 9 8
PRISA [ =~ ~ | - ~ | ~ [S1PRIN2[ S1PRINT [ STPRINO |
1800F0OH 7 6 5 4 3 2 1 0
[ - ~ [ - ~ |~ [SOPRINZ ] SOPRINT [ SOPRINO |
15 14 13 12 11 10 9 8
PRISB [ =~ ~ | - ~ | ~ [ S3PRIN2[S3PRINT [ S3PRINO |
1800F2H 7 6 5 4 3 2 1 0
[ - ~ | - ~ | =~ [S2PRIN2[S2PRINT [ S2PRINO |
15 14 13 12 11 10 9 8
PRISC [ ~ ~ | - ~ | ~ [ S5PRIN2[S5PRINT [ S5PRINO |
1800F4H 7 6 5 4 3 2 1 0
[ - ~ | - ~ [~ [ S4PRIN2 [ S4PRINT [ S4PRINO |
15 14 13 12 11 10 9 8
PRISD [ ~ ~ | - ~ | ~ [S7PRIN2[S7PRINT [ S7PRINO |
1800F6H 7 6 5 4 3 2 1 0
[ - ~ | - ~ | ~ [ S6PRIN2[S6PRINT [ S6PRINO |
Sprite priority number bit (for sprite) (SOPRIN2 to SOPRINO, S1PRIN2 to S1PRINO, S2PRIN2 to
S2PRINO, S3PRIN2 to S3PRINO, S4PRIN2 to S4PRINO, S5PRINZ2 to S5PRINO, S6PRINZ2 to
S6PRINO, S7TPRIN2 to STPRINO)
Designates the sprite priority number.
SOPRIN2~SOPRINO 1800F0OH Bit 2~0 For Sprite Register 0
S1PRIN2~S1PRINO 1800F0H Bit 10~8 For Sprite Register 1
S2PRIN2~S2PRINO 1800F2H Bit 2~0 For Sprite Register 2
S3PRIN2~S3PRINO 1800F2H Bit 10~8 For Sprite Register 3
S4PRIN2~S4PRINO 1800F4H Bit 2~0 For Sprite Register 4
S5PRIN2~S5PRINO 1800F4H Bit 10~8 For Sprite Register 5
S6PRIN2~S6PRINO 1800F6H Bit 2~0 For Sprite Register 6
S7PRIN2~S7PRINO 1800F6H Bit 10~8 For Sprite Register 7
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Display priority order increases with the size of the priority number. Sprite charac-
ters that use the register set to a priority number value of 0 are treated as transparent

and are not displayed.

Color Calculation Ratio Registers

The color calculation ratio registers selects the color calculation ratio, and are write-
only 16-bit registers located at addresses 180100H through 180106H. Because they
are cleared to 0 after power on or reset, they must be set.

CCRSA
180100H

CCRSB
180102H

CCRSC
180104H

CCRSD
180106H

15 14 13 12 11 10 9 8
[~ ~ ~  [S1CCRT4[S1CCRT3[S1CCRT2 [S1CCRT1[S1CCRTO |
7 6 5 4 3 2 1 0
[ - ~ ~  |SOCCRT4[SOCCRT3[SOCCRT2 [SOCCRT1 [SOCCRTO |
15 14 13 12 11 10 9 8
[~ ~ ~ | S3CCRT4[S3CCRT3]S3CCRT2 [S3CCRT1[S3CCRTO |
7 6 5 4 3 2 1 0
[ - ~ ~  [S2CCRT4[S2CCRT3[S2CCRT2 [S2CCRT1 [S2CCRTO |
15 14 13 12 11 10 9 8
[ -~ | SSCCRT4 | S5CCRT3 | S5CCRT2 [ S5CCRT1 [ S5CCRTO |
7 4 3 2 1 0
[ - | S4CCRT4 [ S4CCRT3 [S4CCRT2 [ S4CCRT1 [S4CCRTO |
15 14 13 12 11 10 9 8
[ - ~ ~ | S7CCRT4 |S7CCRT3 [ S7CCRT2 [ STCCRT1 [ S7TCCRTO |
7 6 5 4 3 2 1 0

| SBCCRT4 [ S6CCRT3 | S6CCRT2 | S6CCRT1 [ S6CCRTO |

Sprite color calculation ratio bit (SOCCRT4 to SOCCRTO0, SICCRT4 to
S1CCRTO, S2CCRT4 to S2CCRTO0, S3CCRT4 to S3CCRTO0, S4CCRT4 to S4ACCRTO0, SS5CCRT4 to
S5CCRTO0, S6CCRT4 to S6CCRTO0, STCCRT4 to STCCRTO0)

Designates the sprite color calculation ratio. The color calculation ratio is for a value

1/32 of RGB various color data.
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SOCCRT4~S0CCRTO 180100H Bit 4~0 For Sprite Register 0
S1CCRT4~S1CCRTO 180100H Bit 12~8 For Sprite Register 1
S2CCRT4~S2CCRTO 180102H Bit 4~0 For Sprite Register 2
S3CCRT4~S3CCRTO 180102H Bit 12~8 For Sprite Register 3
S4CCRT4~S4CCRTO 180104H Bit 4~0 For Sprite Register 4
S5CCRT4~S5CCRTO 180104H Bit 12~8 For Sprite Register 5
S6CCRT4~S6CCRTO 180106H Bit 4~0 For Sprite Register 6
S7CCRT4~S7CCRTO 180106H Bit 12~8 For Sprite Register 7
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xXCCRT4 | xxCCRT3 | xxCCRT2 | xxCCRT1| xxCCRTO Color Calculation Ratio
Top Image : Second Image
0 0 0 0 0 31:1
0 0 0 0 1 30:2
0 0 0 1 0 29:3
0 0 0 1 1 28:4
0 0 1 0 0 27:5
0 0 1 0 1 26:6
0 0 1 1 0 257
0 0 1 1 1 24:8
0 1 0 0 0 23:9
0 1 0 0 1 22:10
0 1 0 1 0 21:11
0 1 0 1 1 20:12
0 1 1 0 0 19:13
0 1 1 0 1 18:14
0 1 1 1 0 17:15
0 1 1 1 1 16:16
1 0 0 0 0 15:17
1 0 0 0 1 14:18
1 0 0 1 0 13:19
1 0 0 1 1 12:20
1 0 1 0 0 11:21
1 0 1 0 1 10:22
1 0 1 1 0 9:23
1 0 1 1 1 8:24
1 1 0 0 0 7:25
1 1 0 0 1 6:26
1 1 0 1 0 5:27
1 1 0 1 1 4:28
1 1 1 0 0 3:29
1 1 1 0 1 2:30
1 1 1 1 0 1:31
1 1 1 1 1 0:32

Note: SO0 to S7 are entered in bit name for xx.

This register is in effect only when the CCMD bit of the color calculation control
register is 0, and is ignored when “1”.
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Introduction

When sprites and dot color data of each scroll screen are in a palette format, the
color RAM address offset register value added to the dot color data (configured from
the palette number and dot color code) becomes the color RAM address. Color data
of that address is output as color data. In the RGB format, dot color data composed
of individual red, green and blue values are pixels.

Scroll screen dot color data in a palette format designates whether to use special
priority and special color calculation functions according to the lowest 4-bit color
data.

10.1 Palette Format Pixels

Color data of palette format pixels is 11 bits wide, and, with the color RAM address
offset of the corresponding screen added to the highest 3 bits, is the color RAM
address that stores the pixel color.

Sprite Dot Pixels

Palette format sprite pixels change according to the sprite type that has been
designated. When the selected sprite type has 10 color data bits or less, missing
high order bits are read as 0, and the sprite color RAM address offset value is
added to the highest 3 bits to obtain the color RAM address of each dot. When
the color RAM mode is set to mode 0 or mode 2, the highest bit of the color
RAM address will be ignored.

"
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Palette format sprite pixels are shown in Figure 10.1. The sprite color RAM address
is shown in Figure 10.2.

*When Sprite Type 0~3, 5

Bit 10 9 8 7 6 5 4 3 2 1 0
11 Bit pixel
] ] ] ] ] ] ] ] ] ]
*When Sprite Type 4, 6
Bit 10 9 8 7 6 5 4 3 2 1 0
0 10 Bit pixel
| | | | | | | | |
*When Sprite Type 7
Bit 10 9 8 7 6 5 4 3 2 1 0
0 O 9 Bit pixel
] ] ] ] ] ] ] ] ]
*When Sprite Type C~F
Bit 10 9 8 7 6 5 4 3 2 1 0
0 0 O 8 Bit pixel
| | | | l | | | |
*When Sprite Type 8
Bit 10 9 8 7 6 5 4 3 2 1 0
0 0 0 0 7B8itpixel
] ] ] ] ] ] ]
*When Sprite Type 9~B
Bit 10 9 8 7 6 5 4 3 2 1 0
0 0 O 0 O |[eBitpixel

Figure 10.1 Palette format sprite dot color data

Sprite 11 Bit pixel
Dot Color Data | | I I | | [ |
Offset Val *
Color RAM Address Se Value
Offset Value for Sprite 3 Bit 0 0 0 0 00 0 O

Dot Color RAM 11 Bit Color RAM Address
Address A T T R R T T R

Note: When Color RAM is in mode 0 or mode 2, the MSB of the color
RAM address is ignored.

Figure 10.2 Sprite Color RAM Address
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Scroll Dot Pixels

Scroll pixels in a palette format changes according to the designated character color
count. The color RAM address offset value corresponding to each surface is added
to the highest 3 bits of 11-bit dot color data, and is treated as the color RAM address
of that dot. When color RAM mode is set to mode 0 or mode 2, the highest bit of
color RAM address will be ignored.

Because the line color screen doesn’t have a corresponding color RAM address offset
value, the 11-bit value read from line color screen table becomes the color RAM
address. Palette format scroll dot color data is shown in Figure 10.3. The scroll
screen color RAM address is shown in Figure 10.4.

* When Character Color count is 16 Colors

Bit 10 9 8 7 6 5 4 3 2 1 0
| 7 Bit Palette Number 4 Bit Dot Color Code
| | | | | | | | | |

* When Character Color count is 256 Colors

Bit 10 9 8 7 6 5 4 3 2 1 0
8 Bit Dot Color Code |
| | | | | | | | |
3 Bit Palette No.

* When Character Color count is 2048 Colors

Bit 10 9 8 7 6 5 4 3 2 1 0
| 11 Bit Dot Color Code |
| | | | | | | | | |

Figure 10.3 Palette format scroll dot color data

Scroll 11 Bit Dot Color Data
Dot Color Data | | | | | | | | | |

Color RAM Address OffssetB Value
Offset Value For Each it 0 0 0 0 0 0 0 o

Scroll ] | ] | ] ] ] ] ]
Dot Color RAM 11 Bit Color Ram Address
Address I N NN N N N N N

Note: When the color RAM mode is 0 or 2, the color RAM address MSB is
ignored.

Figure 10.4 Scroll Color RAM Address
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Color RAM Address Offset Register

The color RAM address offset register is a write only 16-bit register that designates
the sprite and color RAM address offset values corresponding to each scroll screen.

It is located at addresses 1800E4H through 1800E7. Because the value is cleared to 0
after power on or reset, you must set it.

15 14 13 12 11 10 9 8
CRAOFA | [N3CAOS2[N3CAOS1|N3CAOSO|  ~  [N2CAOS2|N2CAOS1[N2CAOSO]|
1800E4H 7 6 5 4 3 2 1 0

[  ~  |N1CAOS2|N1CAOS1|[N1CAOSO | [NOCAOS2 [NOCAOS1|[NOCAOSO |
15 14 13 12 11 10 9 8

cRAOFB [~ [ =~ [ =~ [ =~ [ -1 =~ T = T =~ ]
1800E6H 7 6 5 4 3 2 1 0

[~ [SPCAOS2[SPCAOS1[SPCAOSO]

1

[ROCAOS2 [ROCAOST [ROCAOSO |

Color RAM address offset bit (NOCAOS2 to NOCAOSO, N1CAOS?2 to

NI1CAOS0, N2CAOS2 to N2CAOS0, N3CAOS2 to N3CAOSO, ROCAOS2 to
ROCAOS0, SPCAOS2 to SPCAOSD)
Designates color RAM address offset values with respect to the sprite and each scroll

screen.
NOCAOSO~NOCAOS2 | 1800E4H Bit 2~0 For NBGO (or RBG1)
N1CAOSO~N1CAOS2 [ 1800E4H Bit 6~4 For NBG1 (or EXBG)
N2CAOSO~N2CAOS2 | 1800E4H Bit 10~8 For NBG2
N3CAOSO~N3CAOS3 | 1800E4H Bit 14~12 For NBG3
ROCAOSO~ROCAOS2 | 1800E6H Bit 2~0 For RBGO
SPCAOS0~SPCAOS2 [ 1800E6H Bit 6~4 For Sprite

The actual color RAM address offset value is calculated by the expression below.

When the color RAM mode is set to mode 0 or mode 2, the highest bit of color RAM

address that calculated the color RAM address offset value will be ignored.

When color RAM mode is mode 0 or mode 2:

(color RAM address offset value [= offsetReg << 8] )
= (color RAM address offset register 2-bit value) X 100H

When color RAM mode is mode 1:

(color RAM address offset value [= offsetReg << 8] )
= (color RAM address offset register 3-bit value) X 100H

ST-58-R2

217



10.2 RGB Format Pixels

RGB format dot color data is 15-bit in sprite and 15-bit or 24-bit data, depending on
character color count in scroll, and becomes dot color data without going through
color RAM. When dot color data is 15-bit, the lowest three bits of each individual is
tixed at 0 and used.

Sprite Pixels

RGB format sprite dot color data is RGB 5-bit data that outputs each of the lowest 3
bits fixed at 0. RGB format sprite dot color data is shown in Figure 10.5.

Bit14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Sprite 5 Bit Blue Data 5 Bit Green Data |5 Bit Red Data
Dot Color Data | | | | | | | | | | | |

'

Output Blue Data | 5 Bit Blue Data ‘O 0 0 |
| | | | | |

Output Green Data | 5|Bit(|3reer|1 Datla ‘0 0 0 |

Output Red Data | 5 Bit Red Data 0 0 o|
| | | | | |

Figure 10.5 RGB format sprite dot color data

Scroll Pixels

RGB format scroll dot color data changes according to the character color count.
When 15-bit, the lowest three bits of each individual RGB is fixed at 0 and output.

The back screen is output by fixing the lower 3-bit of each RGB at 0, the same as
when the character color count of the scroll screen is 32,768 colors.
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Scroll dot color data of the RGB format is shown in Figure 10.6.

* When Character Color Count is 32768 Colors

Scroll Bit 14 13 12 11 10

9 8 7 6 5

4 3 2 1

0

5 Bit Blue Data

Dot Color Data X [ [ l

5 Bit Green Data

5 Bit Red Data
| | ] ]

‘

ST-58-R2

Output Blue Data I5 Bit IBIueIData 0 I 0 : 0
Output Green Data 5 Bit Green Data 0 0 O
| | | | | |
Output Red Data 5 Bit Red Data 0 0 O
] ] ] ] | ]
* When Character Color Count is 16,770,000 Colors
Scroll Bit23 22 21 20 19 18 17 16
Dot Color Data | ? Bit IBIueIDatai
Bit15 14 13 12 11 10 9 6 5 4 3 2 1 0

8 Bit Green Data
] ] ] ] 1

8 Bit Red Data
| ] ]

‘

Output Blue Data

8 Bit Blue Data
] | |

Output Green Data

8 Bit Green Data
| | | | |

Output Red Data

8 Bit Red Data
] ] ] ] |

Figure 10.6

RGB Format Scroll Dot Color Data
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10.3 Special Function Code

The special function, which performs in all scroll screens, has two functions: the
special priority function, and the special color calculation function. When used in
every dot, the dot color code that activates the special function can designate two
special function code registers. Also, each scroll screen designates which of the two
special function code registers will be used.

The special function code register has two 8-bit registers: special function code A,
and special function code B. Each bit corresponds to two dot color code lower 4-
bit values using the special function. The number of bits of each dot color code
changes according to the character color count of each scroll screen. However,
each bit of the special function code register will always correspond to the value of
the lowest four bits of the dot color code. Moreover, the special function code is
used only when the color format of scroll screen is the palette format.

See “11.2 Special Priority Function” and “12.2 Special Color Calculation Function”
for using the special function. Figure 10.7 shows the dot color code that corresponds
to special function code.

» When Character Color Count is 16 Colors
Bit 3 2 1 0
| Corresponding 4 bits |
| | |

* When Character Color Count is 256 Colors
Bit 7 6 5 4 3 2 1 0

| l I

* When Character Color Count is 2048 Colors

Bit 10 9 8 7 6 5 4 3 2 1 0

Corresponding 4 bits
| | l

Figure 10.7 Dot Color Data Corresponding to Special Function Code
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Special Function Code Select Register

The special function code select register is a write-only 16-bit register that designates
the special function code that activates all scroll screens. It is located at address
180024H. Because the value is cleared to 0 after power on or reset, it must be set.

15 14 13 12 11 10 9 8

seseL | -~ | -~ | -~ | ~ | - [ -~ I ~ | =~ 1]

180024H 7 6 5 4 3 2 1 0
[~ [ =~ [ ~ [ROSFCS [ N3SFCS | N2SFCS | NTSFCS | NOSFCS |

Special function code select bit (NOSFCS, N1SFCS, N2SFCS, N3SFCS,
ROSFCS)

Designates the special function code effecting every scroll screen.

NOSFCS 180024H Bit 0 For NBGO (or RBG1)
N1SFCS 180024H Bit 1 For NBG1

N2SFCS 180024H Bit 2 For NBG2

N3SFCS 180024H Bit 3 For NBG3

ROSFCS 180024H Bit 4 For RBGO

xxSFCS Process

0 Enables special function code A

1 Enables special function code B

Note: NO, N1, N2, N3, or R0 is entered in bit name for xx.
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Special Function Code Register

The special function code register is a write-only 16-bit register that designates
special function code A and special function code B. It is located at address
180026H. Because the value is cleared to 0 after power on or reset, it must be set.

15 14 13 12 11 10 9 8
SFCODE [ SFCDB7 | SFCDB6 | SFCDB5 | SFCDB4 | SFCDB3 | SFCDB2 | SFCDB1 | SFCDBO |
180026H 7 6 5 4 3 2 1 0

[ SFCDA7 | SFCDA6 | SFCDA5 | SFCDA4 | SFCDA3 | SFCDA2 | SFCDAT | SFCDAO |

Special function code bit (SFCDA7 to SFCDAO, SFCDB7 to SFCDBO)
Designates special function codes A and B.

SFCDA7~SFCDAO 180026H Bit 7~0 For Special Function Code A
SFCDB7~SFCDBO0 180026H Bit 15~8 For Special Function Code B
Bit Name Dot Color Code

SFCDx0 When lower 4 bits of dot color code are, OH or 1H

SFCDx1 When lower 4 bits of dot color code are, 2H or 3H

SFCDx2 When lower 4 bits of dot color code are, 4H or 5H

SFCDx3 When lower 4 bits of dot color code are, 6H or 7H

SFCDx4 When lower 4 bits of dot color code are, 8H or 9H

SFCDx5 When lower 4 bits of dot color code are, AH or BH

SFCDx6 When lower 4 bits of dot color code are, CH or DH

SFCDx7 When lower 4 bits of dot color code are, EH or FH

Note: A or Bis entered in bit name x.

Settings Process
0 Does not use special functions
1 Uses special functions

The special function code is used when mode 2 is designated in the special priority
mode registers or when designating mode 2 in the special color calculation mode
register. For more information see “11.2 Special Priority Function” or “12.2 Special
Color Calculation Function.”
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Introduction

VDP2 compares the priority number values of sprites and scroll screens and decides
the display priority order from the top three. Each sprite character can select the
priority number from a maximum of eight values. The priority number of all scroll
screens can also be changed for each dot and character by using the special
priority function.

The line color screen can be inserted into the number two position, one below the
screen, when the designated screen is at the highest priority.

11.1 Priority Function

The priority (display priority order) of sprites and scroll screens compares sizes of the
values of the screen priority number without transparent dots positioned in the same
TV screen coordinates for each dot. The screen priority increases as the value of the
priority number increases. The top image is made of the highest priority dots; the
second image is made of the second highest dots; and the third image is made of the
third highest dots. In positions where sprite and all scroll screens are transparent, the
back screen is displayed. Figure 11.1 shows the priority function.

Priority Priority Priority Priority
Number= 6 Number= 4 Number= 2 Number= 1

Transparent ‘ Transparent
‘ Transparent .

Back Screen Back Screen
| |
* <‘/{ﬁ |
Top Image Second Image Third Image

Figure 11.1 Priority Function

Priority Number

The scroll screen has one 3-bit priority number register in each screen. This priority
number normally is used in the entire surface, but can change the value of the least
significant bit in each dot and character according to the special priority mode. The
sprite priority number can select one of eight 3-bit priority number registers for each
character. For information about selecting a sprite priority number register see
“Priority Number Selection” in section “9.2 Priority and Color Calculation.”
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Screen priority increases when the value of the priority number increases. When
priority numbers are equal, they follow the order shown in Table 11.1. When the
value of a priority number is OH, it is read as transparent.

Table 11.1 Priority when the priority numbers are equal

Priority Normal When inputting When displaying 2 \When inputting external
external image data | screens of the rotation image data and displaying
scroll screen 2 rotation scroll screens
Highest Sprite Sprite Sprite Sprite
: RBGO RBGO RBGO RBGO
NBGO NBGO RBG1 RBG1
NBG1 EXBG - EXBG
: NBG2 NBG2 - -
Lowest NBG3 NBG3 - -

Priority Number Register

The priority number register designates the priority number. This is a write-only 16-
bit register located at addresses 1800F8H to 1800FCH. Because the value is cleared
to 0 after power on or reset, it must be set.

15 14 13 12 11 10 9 8
PRNA [ ~ | ~ | ~ | ~ |~ [N1PRIN2 [ N1PRIN1 [ N1PRINO |
1800F8H 7 6 5 4 3 2 1 0
[~ ] ~ T ~ T ~ T ~ T]NOPRIN2[NOPRINT] NOPRINO |
15 14 13 12 11 10 9 8
PRNB [ ~ | ~ | '~ [ '~ [~ ]N3PRIN2[N3PRINT] N3PRINO |
1800FAH 7 6 5 4 3 2 1 0
[~ ] ~ T ~ T ~ T ~ T]N2PRIN2[N2PRINT ] N2PRINO |
15 14 13 12 11 10 9 8
PRR [~ [ =~ [ = [ = [ =~ T = 1 =~ T ~ ]
1800FCH 7 6 5 4 3 2 1 0

[~ | ~ T ~ T =~ T ~ [ROPRIN2[ROPRINT]ROPRINO |
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Priority number bit (for scroll screen) (NOPRIN2 to NOPRINO, N1PRIN2 to
N1PRINO, N2PRIN2 to N2PRINO, N3PRIN2 to N3PRINO, ROPRIN2 to ROPRINO)

Designates the priority number of each screen scroll.

NOPRIN2~NOPRINO 1800F8H Bit 2~0 For NBGO (or RBG1)
N1PRIN2~N1PRINO 1800F8H Bit 10~8 For NBG1 (or EXBG)
N2PRIN2~N2PRINO 1800FAH Bit 2~0 For NBG2
N3PRIN2~N3PRINO 1800FAH Bit 10~8 For NBG3
ROPRIN2~ROPRINO 1800FCH Bit 2~0 For RBGO

Larger priority numbers are given a higher display priority order. When the value
of the priority number is 0, it is treated as transparent and not displayed. For more
about priority number register of sprites, see “Priority Number Register” of “9.2
Priority and Color Calculation.”
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11.2 Special Priority Function

The special priority function changes the least significant bit of the 3-bit priority
number corresponding to every scroll screen in each character and dot. Using this
function to change the priority of a portion of the scroll screen displays one surface
as multiple screens. Furthermore, the special priority function changes only the
least significant bit of the priority number; the highest 2 bits are used with the
register values. The special priority function has the following three modes.

1. Designates the least significant bit of the priority number in each screen
2. Designates the least significant bit of the priority number in each character
3.  Designates the least significant bit of the priority number in each dot

When designating the least significant bit of the priority number in each screen, the
value of the priority number register in each scroll screen is used unchanged.

When designating each character, the value of a special priority bit within pattern
name data is used as the least significant bit of the priority number. For more infor-
mation about special priority bits, see “4.6 Pattern Name Table (Page).”

When designating each dot in character patterns designating 1 (the special priority
bit within pattern name data), only dots that coincide with the dot color code are
designated in the special function code. The least significant bit of the priority
number is set to 1, the rest are fixed at 0. Do not set this mode when the color format
of scroll screen is RGB. For more about the dot color code see “10.3 Special Function
Code.”

When the 3-bit priority number value obtained by the special priority function is
OH, that screen, character, or dots are treated as transparent. Table 11.2 shows the
special priority function by mode.
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Table 11.2 Special priority function by mode

Special Priority | Special Priority Color Format Priority Number LSB Value

Mode Selection

Mode 0 Selected per each Palette Format or RGH Priority number register LSB
screen Format value

Mode 1 Select per each Palette Format or RGHB Value of the special priority bif
character Format in the pattern name data

Mode 2 Setting not allowed Palette Format When the special priority bit in

the pattern name data is equad
to one, only the dot coincidingd
with the dot color code
selected for special function
code becomes 1, while the
rest become 0.

RGB Format Setting Invalid

When the display format designates mode 1 or 2 in the scroll screen of the bit map
format, it is not the special priority bit within the pattern name data, but the special
priority bit of the bit map palette number register that is used.
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Special Priority Mode Register

The special priority mode register is a write-only 16-bit register that designates the
mode of the special priority function corresponding to each scroll screen, and is
located at address 1800EA. Because the value clears to 0 after power on or reset, it
must be set.

15 14 13 12 11 10 9 8
SfFPRMD [ ~ | ~ | ~ | =~ [ =~ ] = |ROSPRM1][ROSPRMO]
1800EAH 7 6 5 4 3 2 1 0

[N3SPRM1][N3SPRMO[N2SPRM1]N2SPRMO[N1SPRM1[N1SPRMO[NOSPRM1]NOSPRMO|

Special priority mode bit (NOSPRM1, NOSPRMO, N1SPRM1, N1SPRMO,
N2SPRM1, N2SPRMO, N3SPRM1, N3SPRMO, ROSPRM1, ROSPRMO)

Designates the special priority function mode of each screen scroll.

NOSPRM1, NOSPRMO | 1800EAH Bit 1,0 For NBGO (or RBG1)
N1SPRM1, N1SPRMO | 1800EAH Bit 3,2 For NBG1 (or EXBG)
N2SPRM1, N2SPRMO | 1800EAH Bit 5,4 For NBG2
N3SPRM1, N3SPRMO | 1800EAH Bit 7,6 For NBG3
ROSPRM1, ROSPRMO | 1800EAH Bit 9,8 For RBGO

xxSPRM1 xxSPRMO Mode Process

0 0 Mode 0 Select the priority number LSB per each screen

0 1 Mode 1 Select the priority number LSB per each character
1 0 Mode 2 Select the priority number LSB per each dot

1 1 - Selection not allowed

Note: NO, N1, N2, N3, or R0 is entered in bit name for xx.
Do not set mode 2 when the scroll screen color format is the RGB mode.

Do not set in EXBG any other mode but 0.
Character or dot in which priority number is 0 is considered transparent.
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11.3 Insertion of Line Color Screen

The line color screen does not have a priority number register; it forcefully inserts
behind the top image as the second image, and calculates color. Meanwhile, the
original second image becomes the new third image, and the old third image
becomes the fourth image. Figure 11.2 shows insertion of the line color screen.

Priority Priority Priority Priority
Number= 6 Number= 4 Number= 2 Number= 1
Transparent ‘ Transparent
‘ Transparent .
Screen that forces Screen that forces
the insertion of the insertion of line
line color screen color screen

Line Color Screen

<

Back Screen Back Screen Back Screen
| | |
I I |
Top Image Second Image Third Image Fourth Image

Figure 11.2 Line Color Screen Insertion
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Line Color Screen Enable Register

The line color screen enable register designates whether to insert the line color
screen when each screen is a top image. This is a write-only 16-bit register located at
address 1800E8H. Because the value is cleared to 0 after power on or reset, you must
set it.

15 14 13 12 11 10 9 8
LNCLEN | -~ | ~ [ -~ | ~ [ ~ | ~ [ =~ | =~ ]
1800E8H 7 6 5 4 3 2 1 0

| ~ | ~ | SPLCEN | ROLCEN | N3LCEN | N2LCEN | N1LCEN | NOLCEN |

Line color enable bit (NOLCEN, N1LCEN, N2LCEN, N3LCEN, ROLCEN,
SPLCEN)

Designates whether to insert the line color screen when each screen is a top image.

NOLCEN 1800E8H Bit 0 For NBGO (or RBG1)

N1LCEN 1800E8H Bit 1 For NBG1 (or EXBG)

N2LCEN 1800E8H Bit 2 For NBG2

N3LCEN 1800E8H Bit 3 For NBG3

ROLCEN 1800E8H Bit 4 For RBGO

SPLCEN 1800E8H Bit 5 For Sprite

xxLCEN Process

0 Does not insert the line color screen when
corresponding screen is top image

1 Inserts the line color screen when corresponding
screen is top image

Note: NO, N1, N2, N3, R0, or SP is entered in the bit name for xx.

A line color screen is inserted only in the top image section of the screen
designated for insertion, thus becoming the second image. Sprites can only be
designated in their entirety. To designate each character, they must be controlled
by their color calculation ratio value. This register cannot be used at the same time
as the gradation calculation function.
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Chapter 12 Color Calculations

[ )1 oo [To11T0] o R
12.1 Color Calculation Function...........coevveviiieniriinnnnes
Normal Color Calculation ..........cc.ccoeuvevvevivnnnnnne.
Extended Color Calculation Function
12.2 Gradation Calculation Function .............c..ueeeee.
Color Calculation Control Register

Color Calculation Ratio Register

12.3 Special Color Calculation Function
Special Color Calculation Mode Register
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Introduction

VDP2 calculates, by a designated ratio, color data of second and top images obtained
comparing priorities of sprite and each scroll screen. Each sprite character can select
the color calculation ratio from one of eight values. The color calculation of every
scroll screen can be enabled for each character and dot by using the special color
calculation function.

With the second and third images at a fixed ratio, the colors of up to four screens can
be calculated by doing color calculations in the second image. In addition, distant
backgrounds can be shaded causing the gradation calculation function to be en-
abled.

12.1 Color Calculation Function
The color calculation function adds with or without ratio the top and second images
(or the top image and an image calculated by adding up to 3 lower images with

fixed ratios) by individual RGB color, and is able to produce an effect of overlapping
semi-transparent screens. The color calculation function is shown in Figure 12.1.

Priority Number = 4 Priority Number = 2

Transparent Transparent

ul

Back
@reen

Figure 12.1 Color calculation function

Normal Color Calculation

There are two types of modes when calculating color by the top and second images:

1. Top and second images add according to the value of the color calculation ratio.
2. Top and second images add by the value unchanged (as is).
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The value of the color calculation ratio of each screen is designated in the register
when using the color calculation mode to add in proportion to the value of color
calculation ratio. The color calculation ratio of the sprite can designate one register
from a maximum of eight for each character; the scroll screen color calculation ratio
designates to the register of each screen. For more about sprite color calculation
ratio see “Color Calculation Ratio Register” in “9.2 Priority and Color Calculation.”
The color calculation ratio of each screen is designated by 5 bits, and a total of 32
steps: top image : second image =31 : 1 to 0 : 32 can be selected. There are two kinds
of modes for designating the value of that ratio.

1. Designates by the top image
2. Designates by the second image

When designating with the top image, the sprite that becomes the top image or the
color calculation ratio value of the scroll screen is used without any relation to the
second image screen. When designating with the second image, the color calcula-
tion ratio can be changed by the screen of the second image. The sprite, scroll screen
values, line color screen, and back screen color calculation ratio values can be used.

When using the color calculation mode to add by the value, gradually rewrite from
the top image color data from 00H to the original color to create a fade-in effect of
the top image over the second image. Be aware that doing so may result in color
that is concurrent with fade-in becoming brighter than the original. Addition results
that exceed FFH are treated as FFH. Figure 12.2 shows the color calculation ratio
mode.
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Priority Number = 6 Priority Number = 4 Priority Number = 2

Screen B Transparent

Screen Back Screen

C

Screen A Transparent

Color Calculation Ratio
16:16

Color Calculation Ratio Color Calculation Ratio Color Calculation Ratio
20:12 24:8 28:4

When selecting the top screen image When selecting the second screen image

ScreenB | Back Screen B _+ Back
& Screen Gy © Screen
,,,,,,,,,, N
.~ Screenc [ 1 J\ ~Screen C

Screen A : Screen B =16: 16
Screen A : Screen C =16 : 16
Screen A : Back =16 : 16

Screen A : Screen B =20:12
Screen A: ScreenC=24:8
Screen A : Back =28 :4

Figure 12.2 Color calculation ratio mode

There is no limitation in calculating color when the TV screen mode is the Normal
mode. But when the TV screen mode is the high resolution mode or Exclusive
monitor mode, there are limitations depending on the color RAM mode and second
image color format. Table 12.1 shows limitations of the color calculation function.

Table 12.1 Color calculation function when in the high resolution mode or special monitor mode

Color RAM Mode

Second Image Color Format

Color Calculation Function

Mode 0 Palette format or RGB format Can be used

Mode 1 Palette format Cannot be used
RGB format Can be used

Mode 2 Palette format Cannot be used
RGB format Can be used

Extended Color Calculation Function

The extended color calculation function makes second image data of the result of the
second and third images calculated by a fixed ratio. Calculating the color of the
second and top images makes possible three screen color calculation. Inserting a
line color screen creates third image data resulting from color calculation of the third
and fourth images calculated by a fixed ratio, and makes second image data by
adding the third image and line color data calculated by a fixed ratio. Therefore, four
screen color calculation is possible. The extended color calculation function can be
used only when in the TV screen mode is the Normal mode.
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When performing extended color calculation, whether to add the third and fourth

images complies with the screen color calculation enable bit of the third image

screen, and whether to add the second and third images complies with the color
calculation enable bit of the second image screen.

When the extended color calculation function is used, the extended color calculation
ratio changes according to the color RAM mode, the line color screen insertion, the
color calculation enable bit value of second and third images and color format, and
the color format of the fourth image.

Figure 12.3 shows the extended color calculation function; Table 12.2 shows the

extended color calculation ratios.
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Normal Case

When second
image screen
color calculation
enable bit =0

When second
image screen
color calculation
enable bit =1

Second image
after extended
color
calculation

Second image
after extended
color
calculation

A

A

Second image

Second Image

Figure 12.3

+

Third image

When inserting line color screen

When line color
calculation
enable bit =1,
third image
screen color
calculation
enable bit =0

When line color
calculation
enable bit =1,
third image
screen color
calculation
enable bit =1

Second image
after extended

Second image
after extended

color color
calculation calculation
Line Color Line Color
Screen Screen
+ +
Third image Third image
+

Fourth Image

Extended Color Calculation Function
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Table 12.2 Extended Color Calculation Ratio

Color | Line Color Color Format Color Calculation Extended Color
RAM Screen Enable Bit Value Calculation Ratio
Mode
2nd Image| 3rd Image | 4th Image | 2nd Image| 3rd Image| 2nd:3rd:4th (Image
Does not | Palette or Palette or - 0 - 4:0:0
Mode Insert RGB format| RGB format 1 - 2:2:0
0 Palette Palette 0 0or1 4:0:0
Inserts - or RGB or RGB 1 0 2:2:0
format format 1 1 2:1:1
Does not Palette Palette - Oor1 - 4:0:0
Insert or RGB format
format RGB - 0 - 4:0:0
Mode format 1 - 2:2:0
1 Palette Palette or Oor1 Oor1 4:0:0
or format RGB format
Mode Palette 0 0or1 4:0:0
2 Inserts - RGB format 1 Oor1 2:2:0
format RGB 0 0or1 4:0:0
format 1 0 2:2:0
1 1 2:1:1
Note: The extended color calculation function cannot be used when the TV screen mode in is the

high-resolution or Exclusive monitor mode. When inserting the line color screen, the color
format of the second image becomes the palette format. The extended color calculation ratio
is for a value that is 1/4 times the individual RGB data.

12.2 Gradation Calculation Function

The gradation calculation function adds horizontally the color data of one
designated screen by a fixed ratio, and can create a horizontal blur effect for a
distant background. This function can only be used when the TV screen mode is
the Normal mode, and the color RAM mode is mode 0. Gradation Calculation
adds color data of a designated screen for values 1/4 times that of individual RGB
by the ratio below.

(2 dots left display coordinates :

color data)

(1 dot left display coordinates :

color data)

color data)

(display coordinates = 1:1:2

In the area where the gradation calculation designated screen is the top or second
image determined by priority, the calculation result replaces the second image. Since
the blurred screen is the 2nd image, it can only be visible through color calculation
with the top image. In the area where the designated screen is the top image, its
color calculation ratio controls the intensity of the blur effect. In the area where the
designated screen is not the top or second image, the second image remains the
image determined by priority.
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Screens using gradation calculation have no transparent dots. If gradation calcula-
tion is performed for screens having transparent dots, correct calculation cannot be
done by that boundary. If the gradation calculation function is used, yit is not pos-
sible to insert the line color screen. In addition, the extended color calculation func-
tion can no longer be used. Figure 12.4 shows the gradation calculation function.

Priority number = 6 Priority number = 4 Priority number = 2
transparent transparent]
Screen B Screen C

Gradation designated screen

Top Image Second Image

Screen C

Saeen
|Screen B\

The area where screen C is
the top image or second
image is forced to switch to
blurred screen C

Second Image

Blurred
Screen C

Screen B \\
Color Calculation |

Color Calculation enabled in Screen C

Display Image

Screen C
<—| blended with

blurred Screen C

ST-58-R2

Figure 12.4  Gradation Calculation Function
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Color Calculation Control Register

The color calculation control register is a write-only 16-bit register that controls color
calculation, and is located at address 1800ECH. Because the value is cleared to 0
after power on or reset, the value must be set.

15 14 13 12 11 10 9 8
1800ECH [ BOKEN | BOKN2 | BOKNT | BOKNO | ~ | EXCCEN | CCRTMD | CCMD |
7 6 5 4 3 2 1 0

[~ [ SPCCEN [ LCCCEN | ROCCEN | N3CCEN | N2CCEN | N1CCEN | NOCCEN |

Gradation enable bit (BOKEN), bit 15
Determines whether to use the gradation function.

BOKEN Process
0 Do not use gradation calculation function
1 Use gradation calculation function

If this bit is 1, the extended color calculation function can no longer be used.
The gradation calculation function can only be used when the TV screen mode is the
Normal mode, and the color RAM mode is mode 0.

Gradation screen number bit: Gradation number bit (BOKN2 to BOKNO), bits 14 to 12
Designates the screen using the gradation (shading) calculation function.

BOKN2 BOKN1 BOKNO Screen Using Gradation Calculation Function
0 0 0 Sprite

0 0 1 RBGO

0 1 0 NBGO or RBG1

0 1 1 Invalid

1 0 0 NBG1 or EXBG

1 0 1 NBG2

1 1 0 NBG3

1 1 1 Invalid

Extended color calculation enable bit (EXCCEN), bit 10
Determines whether to use the extended color calculation function.
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EXCCEN

Process

0

Do not use extended color calculation

1

Use extended color calculation

The above calculation function cannot be used at the same time as the gradation
calculation function. When the BOKEN bit is 1, this bit is ignored. The extended
color calculation function can only be used when in the TV screen and Normal
modes, and cannot be used when in the high-resolution mode or Exclusive monitor

mode.

Color calculation ratio mode bit (CCRTMD), bit 9
Designates the color calculation ratio mode.

CCRTMD

Mode

Process

0

0

For color calculation ratio, select per top screen side

1

1

For color calculation ratio, select per second screen side

The top image always designates whether to perform normal color calculation.

Color calculation mode bit (CCMD), bit 8
Designates the color calculation mode.

CCMD

Mode

Process

0

0

Add according to the color calculation ratio register value

1

1

Add as is (additive blending)

When in mode 1, the values of the color calculation ratio registers of each screen are
ignored.
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Color calculation enable bit (NOCCEN, N1CCEN, N2CCEN, N3CCEN,

ROCCEN, LCCCEN, SPCCEN)
Designates whether to perform color calculation (color calculation enable)

NOCCEN 1800ECH Bit 0 For NBGO (or RBG1)
N1CCEN 1800ECH Bit 1 For NBG1 (or EXBG)
N2CCEN 1800ECH Bit 2 For NBG2

N3CCEN 1800ECH Bit 3 For NBG3

ROCCEN 1800ECH Bit 4 For RBGO

LCCCEN 1800ECH Bit 5 For LNCL

SPCCEN 1800ECH Bit 6 For Sprite

xXCCEN Process

0 Does not color-calculate
1 Color-calculates

Note: NO, N1, N2, N3, RO, LC, or SP is entered in bit name for xx.

When calculating color between the top and 2nd images, calculation is controlled by
the color calculation enable bit of the top image, modified for sprite by the color
calculation condition, or for a scroll screen by the special color calculation function.
When using the extended color calculation function, control between the second and
third images is done only by the color calculation enable bit of the second image,

and control between the third and fourth images is done only by the color

calculation enable bit of the third image.
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Color Calculation Ratio Register

The color calculation ratio register is a write-only 16-bit register that designates the
color calculation ratio, and is located at addresses 180108H to 18010EH. Because the
value is cleared to 0 after power on or reset, the value must be set.

15 14 13 12 11 10 9 8
CCRNA | ~ [ ~ | ~~  |N1CCRT4|N1CCRT3|[N1CCRT2[N1CCRT1[N1CCRTO |
180108H 7 6 5 4 3 2 1 0
[~ ] ~ T ~  [NOCCRT4[NOCCRT3|NOCCRT2[NOCCRT1[NOCCRTO |
15 14 13 12 11 10 9 8
CCRNB [ ~ [ ~ [ ~  [N3CCRT4[N3CCRT3[N3CCRT2[N3CCRT1[N3CCRTO ]
18010AH 7 6 5 4 3 2 1 0
[~ [ ~ T ~ [N2CCRT4[N2CCRT3[N2CCRT2 [N2CCRT1[N2CCRTO |
15 14 13 12 11 10 9 8
ccRR [~ [ =~ [ = [ = [ =T = T =~ T =~ ]
18010CH 7 6 5 4 3 2 1 0
[ ~ | ~ | ~ ]ROCCRT4 [ROCCRT3[ROCCRT2[ROCCRT1[ROCCRTO |
15 14 13 12 11 10 9 8
CCRLB | ~ | ~ | ~ [|BKCCRT4|BKCCRT3|BKCCRT2[BKCCRT1|[BKCCRTO]
18010EH 7 6 5 4 3 2 1 0

[LCCCRT4 [LCCCRT3 [LCCCRT2 | LCCCRT1 | LCCCRTO |

Color calculation ratio bit (for scroll screens): (NOCCRT4 to NOCCRTO,
N1CCRT4 to NICCRTO, N2CCRT4 to N2CCRTO, N3CCRT4 to N3CCRTO, ROCCRT4 to ROCCRTO,
LCCCRT4 to LCCCRTO0, BKCCRT4 to BKCCRTO)

Designates the color calculation ratio of each scroll screen. The color calculation
ratio corresponds to a value 1/32 times R,G,B color data.

NOCCRT4~NOCCRTO | 180108H Bit 4~0 For NBGO (or RBG1)
N1CCRT4~N1CCRTO 180108H Bit 12~8 For NBG1 (or EXBG)
N2CCRT4~N2CCRTO 18010AH Bit 4~0 For NBG2
N3CCRT4~N3CCRTO 18010AH Bit 12~8 For NBG3
ROCCRT4~ROCCRTO 18010CH Bit 4~0 For RBGO
LCCCRT4~LCCCRTO 18010EH Bit 4~0 For LNCL
BKCCRT4~BKCCRTO | 18010EH Bit 12~8 For Back
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xXCCRT4 | xxCCRT3 | xxCCRT2 | xxCCRT1| xxCCRTO

Color Calculation Ratio

Top Image : Second Image

0 0 0 0 0 31:1
0 0 0 0 1 30:2
0 0 0 1 0 29:3
0 0 0 1 1 28:4
0 0 1 0 0 27:5
0 0 1 0 1 26:6
0 0 1 1 0 25:7
0 0 1 1 1 24:8
0 1 0 0 0 23:9
0 1 0 0 1 22:10
0 1 0 1 0 21:11
0 1 0 1 1 20:12
0 1 1 0 0 19:13
0 1 1 0 1 18:14
0 1 1 1 0 17:15
0 1 1 1 1 16:16
1 0 0 0 0 15:17
1 0 0 0 1 14:18
1 0 0 1 0 13:19
1 0 0 1 1 12:20
1 0 1 0 0 11:21
1 0 1 0 1 10:22
1 0 1 1 0 9:23
1 0 1 1 1 8:24
1 1 0 0 0 7:25
1 1 0 0 1 6:26
1 1 0 1 0 5:27
1 1 0 1 1 4:28
1 1 1 0 0 3:29
1 1 1 0 1 2:30
1 1 1 1 0 1:31
1 1 1 1 1 0:32

Note: NO, N1, N2, N3, R0, LC, or BK is entered in bit name for xx.

For more about the color calculation ratio register of sprites see “Color Calculation

Ratio Register” in “9.2 Priority and Color Calculation.”
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12.3 Special Color Calculation Function

The special color calculation function designates the color calculation enable not
only by the entire screen but by character units and dot units. See the four modes
below.

Color calculation enable designates each screen.

Color calculation enable designates each character.

Color calculation enable designates each dot.

Color calculation enable designates by the most significant bit of color data.

Ll

When designating color calculation enable for each screen, color calculation is per-
formed when the color calculation enable bit value in the color calculation control
register that corresponds to each scroll screen is 1.

When designating each character in a scroll screen that the color calculation enable
bit has designated 1, color calculation is performed only in character patterns of a
special color calculation bit value of 1 in pattern name data. For more about the
special color calculation bit in pattern name data see “4.6 Pattern Name Table.”

When designating each dot, color calculation is performed only in dots that agree
with the dot color code designated in the special function code, and in the character
pattern designated 1 in which the value of the special color calculation bit within the
pattern name data of the scroll screen has a color calculation enable bit of 1. Do not
set this mode when the color format of the scroll screen is the RGB format. For more
about the special function code see “10.3 Special Function Code.”

When designating with the most significant bit of color data, color calculation is
performed only in dots that used color data when the most significant bit is set at 1,
and when the scroll screen where the color calculation enable bit is designated 1 is in
a palette format. Color calculation will always be performed if this mode is desig-
nated when the scroll screen, where the color calculation enable bit is designated 1,
is in the RGB format.

When mode 1 or 2 is designated in a bit map format scroll screen, the special color
calculation bit of the bit map number register is used, not the special color calcula-
tion bit within pattern name data. Table 12.3 shows the special color calculation
mode.
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Table 12.3 Special Color Calculation Mode

Special Color
Calculation Mode

Special Color
Calculation Selection

Color Format

Color Calculation Enable
Condition

Mode 0

Select per screen

Palette format or RGB
format

Color calculation enable bit =1

MSB

Mode 1 Select per character Palette format or RGB | Color calculation bit = 1 and
format pattern name data special
color calculation bit = 1
Mode 2 Select per dot Palette format Color calculation bit = 1 and
pattern name data special
color calculation bit = 1 and
The dot that matches dot colo
code selected per special
function code
RGB format Invalid
Mode 3 Select with color data Palette format Color calculation bit = 1 and

The dot using color data
where MSB = 1

RGB format

Color calculation enable bit =1

The special color calculation mode can designate only for top images. Otherwise, it

is fixed at 0.
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Special Color Calculation Mode Register

The special color calculation mode register is a write-only 16-bit register that desig-
nates the special color calculation function mode for each scroll screen, and is lo-
cated at address 1800EEH. Because the value is cleared to 0 after power on or reset,
you must set the value.

15 14 13 12 11 10 9 8
sfceMb [~ | ~ | ~ | =~ [ = [ =~ [ROSCCM1]ROSCCMO]
1800EEH 7 6 5 4 3 2 1 0

[N3SCCM1[N3SCCMO[N2SCCM1[N2SCCMO[N1SCCM1[N1SCCMO[NOSCCM1[NOSCCMO]

Special color calculation mode bit (NOSCCM1, NOSCCMO0, N1SCCM1,
N1SCCMO0, N2SCCM1, N2SCCMO0, N3SCCM1, N3SCCMO0, ROSCCM1, ROSCCMO)

Designates the special color calculation function mode of each scroll screen.

NOSCCM1, NOSCCMO | 1800EEH Bit 1,0 For NBGO (or RBG1)
N1SCCM1, N1SCCMO0 | 1800EEH Bit 3,2 For NBG1 (or EXBG)
N2SCCM1, N2SCCMO0O | 1800EEH Bit 5,4 For NBG2

N3SCCM1, N3SCCMO | 1800EEH Bit 7,6 For NBG3

ROSCCM1, ROSCCMO0 | 1800EEH Bit 9,8 For RBGO

xxSCCM1 xxSCCMO Mode Process

0 0 0 Select color calculation enable per screen

0 1 1 Select color calculation enable per character

1 0 2 Select color calculation enable per dot

1 1 3 Select color calculation enable with color data MSB

Note: NO, N1, N2, N3, or R0 is entered in bit name for xx.

Special color calculation mode designation is effective only when each screen is a top
image. Otherwise, the mode must be set at 0. When the color format of scroll screen
is the RGB format, do not fixed at mode 2. Color is calculated by all dots when
mode 3 has been designated. Finally, do not designate modes 1 and 2 in EXBG.
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Chapter 13 Color Offset Function

Introduction

13.1  Color Offset Selection
Color Offset Enable Register
Color Offset Select Register
Color Offset Register
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Introduction

The color offset function causes a change in the screen color without changing color
RAM data by adding the offset value when sprite and data of each screen are output.
Can also be used for fade-in and fade-out.

13.1 Color Offset Selection

The color offset value can set two values, color offset A and color offset B in each
RGB, and can designate which of the two values to use for each screen. The color
offset value is 9-bit data corresponding to individual RGB. When resulting color
data added to individual RGB is smaller than 00H, the data is treated as 00H; when
larger than FFH, the data is treated as FFH.

Because the color offset function process follows the color calculation function pro-
cess, the color offset value is added to the color data resulting from color calcula-
tions. In addition, because the result screen of color calculation is treated as the top
image screen, designation of the color offset enable register is done with the screen
bit of that top image. Figure 13.1 shows the color offset data.

Bit 7 6 5 4 3 2 1 0
8 Bit Color Data

Bit 8 7 6 5 4 3 2 1 0
Color Offset A

Sign 8 Bit Color Offset Data <
Color Offset B

l Select per screen

8 Bit Output Color Data
| | | | | |

Figure 13.1 Color Offset Data
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Color Offset Enable Register

The color offset enable register is a write-only 16-bit register that designates whether
to use the color offset function for each screen, and is located at address 180110H.
Because the value is cleared to 0 after power on or reset, it must be set.

15 14 13 12 11 10 9 8
coren [ - [ - [ - [ - [ - [ -] =T -]
180110H 7 6 5 4 3 2 1 0

|  ~ | SPCOEN | BKCOEN [ ROCOEN | N3COEN | N2COEN | N1COEN [ NOCOEN |

Color offset enable bit (NOCOEN, N1ICOEN, N2COEN, N3COEN, ROCOEN,
BKCOEN, SPCOEN)

Designates whether to use the color offset function.

NOCOEN 180110H Bit 0 For NBGO (or RBG1)
N1COEN 180110H Bit 1 For NBG1 (or EXBG)
N2COEN 180110H Bit 2 For NBG2

N3COEN 180110H Bit 3 For NBG3

ROCOEN 180110H Bit 4 For RBGO

BKCOEN 180110H Bit 5 For Back

SPCOEN 180110H Bit 6 For Sprite

xxCOEN Process

0 Do not use color offset function

1 Use color offset function

Note: NO, N1, N2, N3, R0, BK, or SP is entered in bit name for xx.

Using the color calculation function designates the color offset enable bit of the top
image screen.
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Color Offset Select Register

The color offset select register designates the color offset register used for each
screen. This is a write-only 16-bit register located at address 180112H. Because the
value is cleared to 0 after power on or reset, it must be set.
15 14 13 12 11 10 9 8
corsL | -~ | -~ | -~ | ~ [ ~ [ ~ 1 -~ 1 =~ 1]
180112H 7 6 5 4 3 2 1 0
[~ [ SPCOSL | BKCOSL | ROCOSL | N3COSL | N2COSL | N1COSL | NOCOSL |

Color offset select bit (NOCOSL, N1COSL, N2COSL, N3COSL, ROCOSL,
BKCOSL, SPCOSL)

Designates the color offset register to use when using the color offset function.

NOCOSL 180112H Bit 0 For NBGO (or RBG1)
N1COSL 180112H Bit 1 For NBG1 (or EXBG)
N2COSL 180112H Bit 2 For NBG2

N3COSL 180112H Bit 3 For NBG3

ROCOSL 180112H Bit 4 For RBGO

BKCOSL 180112H Bit 5 For Back

SPCOSL 180112H Bit 6 For Sprite

xxCOSL Process

0 Use color offset A value

1 Use color offset B value

Note: NO, N1, N2, N3, R0, BK, or SP is entered in bit name for xx.

When using the color calculation function, designates with the color offset select bit
of the top image screen.
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Color Offset Register

The color offset register is a write-only 16-bit register that designates RGB individual
values of the color offset value, and is located at addresses 180114H to 18011EH.
Because the value is cleared to 0 after power on or reset, it must be set.

15 14 13 12 11 10 9 8
coR [~ T =~ T = T = T =~ [ =~ T =~ [coarDps]
180114H 7 6 5 4 3 2 1 0

[[COARD7 | COARD6 | COARD5 | COARD4 | COARD3 | COARD2 | COARD1 | COARDO |

15 14 13 12 11 10 9 8
cona [~ T =~ T =~ 1T = T =~ [ =~ | =~ [coAcGRs]
180116H 7 6 5 4 3 2 1 0

[[COAGR7 | COAGR6 | COAGR5 | COAGR4 | COAGR3 | COAGR2 | COAGR1 | COAGRAO |

15 14 13 12 11 10 9 8
cooo | ~ | ~ | ~ | ~ |~ | ~ | '~ |[COABL8|
180118H 7 6 5 4 3 2 1 0

[[COABL7 | COABL6 | COABL5 | COABL4 | COABL3 | COABL2 | COABL1 | COABLO |

15 14 13 12 11 10 9 8
coeR | ~ | ~ | ~ | ~ | ~ | ~ | '~ |COBRD8|
18011AH 7 6 5 4 3 2 1 0

[[COBRD7 | COBRD6 | COBRD5 | COBRD4 | COBRD3 | COBRD2 | COBRD1 | COBRDO |

15 14 13 12 11 10 9 8
coeG [ ~ | =~ [ =~ T =~ T =~ T ~ T ~ TcoBGR8]
18011CH 7 6 5 4 3 2 1 0

[[COBGR7 | COBGR6 | COBGR5 | COBGR4 | COBGR3 | COBGR2 | COBGR1 | COBGRO |

15 14 13 12 11 10 9 8
coeB [~ | ~ [T = T ~ T =~ T = T = TcossLs]
18011EH 7 6 5 4 3 2 1 0

[[COBBL7 | COBBL6 | COBBL5 | COBBL4 | COBBL3 | COBBL2 | COBBL1 | COBBLO |

Color offset value bit: Color offset data bit (COARD8 to COARDO, COAGRS to
COAGRO0, COABLS8 to COABL0O, COBRD8 to COBRD0, COBGRS8 to COBGRO0, COBBLS to
COBBLO0)

Sets the RGB individual value of color offset A and B. Negative numbers should be
set by two’s- complement values.
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COARD8~COARDO 180114H Bit 8~0 For color offset A RED data
COAGR8~COAGRO0 180116H Bit 8~0 For color offset A GREEN data
COABL8~COABLO 180118H Bit 8~0 For color offset A BLUE data
COBRD8~COBRDO 18011AH Bit 8~0 For color offset B RED data
COBGR8~COBGRO0 18011CH Bit 8~0 For color offset B GREEN data
COBBL8~COBBLO 18011EH Bit 8~0 For color offset B BLUE data
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Introduction

This function projects a shadow on a sprite or scroll screen by using a sprite. There
are two types of sprite shadows: the Normal shadow and the MSB shadow. The
MSB shadow is used when the sprite is type 2 through 7, and is used when the sprite
shadow priority is highest. The shadow function is processed after the color calcula-
tion and color offset functions. The shadow function is shown in Figure 14.1.

Frame Buffer Data Scroll Screen Output Image

Transparent

O |. (. (o
= I\ &
Shadow Sprite
Normal Sprite

Figure 14.1 Shadow Function

14.1 Shadow Process

When the sprite priority of the Normal shadow or MSB shadow is highest, the
shadow process makes the sprite transparent and divides in half the brightness of
the part of the sprite in the top image.

Normal Shadow

With Normal shadow sprite, the number of bits to be determined by the sprite type
changes with dot color data of the least significant bit in the designated sprite type at
0, and all other dot color data at 1.

Sprite data of a Normal shadow designates the color control word such that all bits
of dot color data remaining from the dot color code are 1, with only the least signifi-
cant bit at 0. Also, sprite data of a Normal shadow is created by writing sprite char-
acters of the dot color code whose remaining bits are 1 to the frame buffer. In Figure
14.1, a shadow cannot be projected because it has already been directed to the frame
buffer. As a result, write to the frame buffer first. For more about color control
word, see “VDP1 User’s Manual.”

The scroll screen and back screen, which project a shadow by the Normal shadow
sprite, can designate in all screens.
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A Normal shadow is shown in Figure 14.2 and sprite data of a Normal shadow is
shown in Figure 14.3.

Normal Shadow Sprite

Normal Shadow

Transparent v Transparent

Frame Buffer Before Write Frame Buffer After Write

Figure 14.2  Sprite data write of a Normal shadow

* When Sprite Type 0~3, 5

Bit 15 4 B8 12 11 10 9 8 7 6 5 4 3 2 1 0

-
-
-
-
-
-
-
-
-
-
o

* When Sprite Type 4, 6

Bit 15 1“4 13 12 1 10 9 8 7 6 5 4 3 2 1 0

-
-
-
-
-
-
-
-
-
o

* When Sprite Type 7

Bit 15 1“4 B3 122 1 10 9 8 7 6 5 4 3 2 1 0

* When Sprite Type C~F

Bit 15 1“4 13 122 1 10 9 8 7 6 5 4 3 2 1 0

* When Sprite Type 8

Bit 15 4 13 12 11 10 9 8 7 6 5 4 3 2 1 0

* When Sprite Type 9~B

Bit 15 4 18 12 11 10 9 8 7 6 5 4 3 2 1 0

Note: The bits in the shaded areas are not used in judging the normal shadow.

Figure 14.3 Sprite data of a Normal shadow
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MSB Shadow

MSB shadow is enabled only when sprite types are type 2 through 7, with sprite
data MSB at 1. Depending on the value of 15 bits other than MSB, there are two
types of shadow: sprite shadow and the transparent shadow. The sprite shadow
MSB is 1 and all the values of 15 bits, other than the MSB, not 0. The transparent
shadow MSB is 1, with all the values of 15 bits, other than the MSB, at 0. When dot
color data satisfies Normal shadow conditions, it is judged to be a Normal shadow
even if sprite shadow conditions are satisfied.

MSB shadow sprite data is created by changing only MSB to 1 in the form of an MSB
shadow sprite for frame buffer data that the VDP1 has already written to. (See
“MSB On” in the “VDP1 User’s Manual.”) A shadow is added to the sprite charac-
ter when all frame buffer data bits before the MSB changes are not 0; i.e., when a
normal sprite that has already been written becomes a sprite shadow.

A shadow is added for a scroll screen priority that is one less than the sprite of the
transparent shadow when all frame buffer data bits before the MSB is changed are 0;
i.e., a transparent shadow will result when transparent. Scroll screen and back
screen that add shadows by sprites of the transparent shadow sprites can be selected
on each screen.

The MSB shadow can not be used when using the sprite window. For more details
about the sprite window, see “8.1 Window Area.” The sprite shadow and transpar-
ent shadow are shown in Figure 14.4. Sprite data of the MSB shadow is shown in
Figure 14.5.

MSB Shadow Sprite

Q Sprite Shadow

Transparent Shadow
|

Transparent . Transpargnt

—>

Frame Buffer before changing MSB Frame Buffer after changing MSB

Figure 14.4 Sprite shadow and transparent shadow
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Sprite Shadow

Bit 15 4 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| 1 ‘X X X X X X X X X X X X X X X

The Xed bits could be either 0 or 1 as long as the dot color data in the selected sprite
type does not meet the conditions of Normal Shadow.

Transparent Shadow

Bit 15 4 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1 0 0 0 0 0 0 O 0 0 0 0 0 0 o0 0

Figure 14.5 Sprite data of MSB shadow

Shadow Control Register

The shadow control register is a write-only 16-bit register that designates whether to
use the shadow function for the scroll screen and back screen, and is located at
address 1800E2H. Because the value is cleared to 0 after power on or reset, the value
must be set.

15 14 13 12 11 10 9 8
SDCTL | ~ | ~ | ~ | ~ | ~ | ~ | ~ | TPSDSL |
1800E2H 7 6 5 4 3 2 1 0

[~ [ ~ [BKSDEN | ROSDEN | N3SDEN | N2SDEN | N1SDEN | NOSDEN |

Shadow enable bit (NOSDEN, N1SDEN, N2SDEN, N3SDEN, ROSDEN,
BKSDEN)

This bit determines in sprites of the Normal shadow and transparent shadow
whether to use the shadow function for the scroll screen and back screen.

NOSDEN 1800E2H Bit 0 For NBGO (or RBG1)
N1SDEN 1800E2H Bit 1 For NBG1 (or EXBG)
N2SDEN 1800E2H Bit 2 For NBG2

N3SDEN 1800E2H Bit 3 For NBG3

ROSDEN 1800E2H Bit 4 For RBGO

BKSDEN 1800E2H Bit 5 For Back

The sprite of a sprite shadow always uses the shadow function for itself.
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xxSDEN

Process

0

Does not use shadow function (shadow not added)

1

Uses shadow function (shadow added)

Note: NO, N1, N2, N3, RO, or BK is entered in bit name for xx.

Transparent shadow select bit (TPSDSL), bit 8

Determines whether to activate the sprite of the transparent shadow.

TPSDSL

Process

0

Disables transparent shadow sprite

1

Enables transparent shadow sprite

When the sprite of a transparent shadow is nullified, a shadow will no longer be
projected on a screen by the transparent shadow sprite.
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15.1 Operation Flow
Below is an overview of the steps for defining and setting VDP2 data.

Step 1 Set the TV screen mode.

e Select normal graphics, high-resolution graphic, or exclusive monitor
* Setinterlace mode

e Set vertical and horizontal resolution

Step 2 Select the scroll screen to be used.

e Normal scroll screen (NBG0, NBG1, NBG2, NBG3)
Rotation scroll screen (RBG0, RBG1)

External input screen (EXBG)

Line color screen (LNCL)

Back screen (BACK)

Step 3 Select the functions of each screen.
* Select cell format or bit map format

(A) Cell format

Character color count
Character size

Pattern name data size
Plane size

Scaling function

Line scroll function
Vertical cell scroll function
Mosaic process function

(B) Bit map format

e Bit map color count

Bit map size

Scaling function
Rotation function
Mosaic process function

Step 4 Select the color RAM mode.

Step 5 Select the window to be used.
When using the Normal window, store the line window table in VRAM.
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Step 6 Calculate the size of VRAM to determine whether the tables can be stored

there.

e VRAMsize

e Character pattern (number and size)
e Pattern name table (number and size)
Bit map pattern (number and size)
Line scroll table

Vertical cell scroll table

Rotation parameter table

Coefficient table

Line color screen table

Back screen table

¢ Line window table

Step 7 Select VRAM use.
e VRAM bank partition
e VRAM access method

Step 8 Create character pattern and pattern name table.
* Select the character number supplement mode.
* Set reverse function bit.

Creates a bit map pattern when in the bit map format.

Step 9 Create other VRAM tables.

Step 10 Define priority and color calculation in terms of sprite data.

Step 11 Set special functions.

* Special function code

* Special priority function

e Extended color calculation function
e Gradation calculation function

e (olor offset function

¢ Shadow function (Normal, MSB)

Step 12 Reset the screen, redefine and reset VRAM and registers in terms of story.

ST-58-R2
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15.2 How to Use RAM
When using VDP2, data is defined and set in VRAM, color RAM, and the register.

* VRAM

Data defined in VRAM differs depending on the scroll screen to be used, screen
format, screen size, and the image process functions to be used. Data is defined in
VRAM according to the register setting; defined addresses are set in the various
address registers. Table 15.1 shows the main register connected with data defined in

VRAM.
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Table 15.1 Register connected with data defined in VRAM

Data

Definition

Register

Setting Data

Pattern name
table

Pattern Name Control Registe
(180030H~180038H)

I Pattern Name Data Size,
Character Number
Supplementary Mode, Patterr
Name Supplementary Data

Plane size register (18003AH)

Plane size when in displaying
in_cell format

Character pattern lead
address

Normal scroll screen map
register (180040H~18004EH)

Pattern Name Data lead
address for each plane

Rotation scroll screen map
register (180050H~18006EH)

Pattern Name Data lead
address for each plane

Map offset register
(18003CH~18003EH)

3 bits map offset value
attached to map register uppsg
bits

Character
pattern

Dot data of cell

Character control register
(180028H, 18002AH)

Character color count,
character size

Bitmap pattern

Bitmap pattern data

Character control register
(180028H, 18002AH)

Character color count (bitmap
color count), bitmap size,
bitmap enable

Map offset register
(18003CH~18003EH)

Boundary address of bitmap
pattern

screen table

Line scroll Horizontal and vertical| Line scroll table address Line scroll table lead address
table screen scroll value, register (1800A0H~1800A6H)
horizontal coordinate | Line & vertical cell scroll Scroll configuration control
increment control register (18009AH) data
Vertical cell Vertical screen scroll | Vertical cell scroll table Vertical cell scroll table lead
scroll table value address register (18009CH, | address
18009EH)
Line & vertical cell scroll Scroll configuration control
control register (18009AH) data
RAM control register VRAM use per rotation scroll
Rotation Parameter, | (18000EH) screen
Rotation Coefficient Table Rotation parameter table Parameter table lead address
parameter Related Registers address register (1800BCH,
table 1800BEH)
Rotation parameter mode Rotation parameter mode
register (1800BOH) setting
Coefficient table data | RAM control register VRAM use per rotation scroll
(Zoom Coefficients kx,| (18000EH) screen
Coefficient ky, and start point Coefficient table control Coefficient data mode, data
table coordinate Xp after register (1800B4H) size of coefficient data,
rotation conversion) coefficient table enable
Coefficient table address Coefficient table lead address
offset register (1800B6H) offset value
Line color Color RAM address Line color screen table Line color screen color mode,

address register (1800A8H,
1800AAH)

line color screen table lead
address

Back screen
table

RGB color data

Back screen table address
register (1800ACH,

Back screen color mode, baci
screen table lead address

1800AEH)
Line window Horizontal start point | Line window table address Line window enable, line
table coordinate, horizontal | register window table lead address
end point coordinate | (1800D8H~1800DEH)

ST-58-R2
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* Color RAM Definition

Defines the sprite of the palette format and scroll screen color data. Color data
stored in color RAM is in RGB format and has three modes. Mode selection desig-
nates in the color RAM mode (CRMD1, CRMDO, bits 13 and 12) of the RAM control
register (18000EH).

The most significant bit of color data stored in color RAM is the enable bit when the
special color calculation mode is mode 3. Color is calculated in dot units for dots
using color data when the most significant bit color data is 1, the special color calcu-
lation mode is mode 3, the color format is the palette format, and the color calcula-
tion enable bit is 1.

* Color RAM Reference

Color RAM is referred from character patterns, bit map patterns, and line color
screen table data. The color RAM address is expressed by 11 bits. When the charac-
ter color count or bit map color count is 16-color, the 7-bit palette number added to
the dot color code becomes 11 bits; when 256-color, the 3-bit palette number added
to the dot color code becomes 11 bits. The palette number of the character pattern is
in pattern name data and supplement data of the pattern name control register; the
palette number of the bit map pattern is in the bit map palette number register.

* Register

The register is, as a rule, a write-only, 16-bit register that designates the VDP2 func-
tion. One function may extend in several registers, and several functions may be
arrange in one register. Set registers corresponding to the functions to be used when
needed.
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15.3 Bit Configuration Map

Every register bit register is related to various other bits. The bit map configuration
of separate scroll screens and separate priority functions is shown in the bit map
configuration below.

TV Screen Mode

— TV Screen Display (DISP, 180000H, bit 15)
0 : Does not display picture on TV screen
1 . Displays picture

— Boarder Color Mode (BDCLMD, 180000H., bit 8)
0 : Displays Black
1 . Displays Back Screen

— Interlace mode (LSMD, 180000H, bit 7~6)
— 00 : Non-interlace

[— 10 : Single-density Interlace

— 11 . Double-density Interlace

— Vertical Resolution (VRESO, 180000H, bit 5~4)

—00 : 224 Lines (NTSC format or PAL format TV)
—01 : 240 Lines (NTSC format or PAL format TV)
—10 : 256 Lines (PAL format TV)

— Horizontal Resolution (HRESO, 180000H, bit 2~0)

— 000 : 320 Pixels (Normal Graphics A, NTSC format or PAL format TV)
—001 : 352 Pixels (Normal Graphics B, NTSC format or PAL format TV)
— 010 : 640 Pixels (Hi-Res Graphics A, NTSC format or PAL format TV)
— 011 : 704 Pixels (Hi-Res Graphics B, NTSC format or PAL format TV)
—100 : 320 Pixels (Exclusive Normal Graphics A, 31kHz monitor)

—101 : 352 Pixels (Exclusive Normal Graphics B, Hi-Vision monitor)
—110 : 640 Pixels (Exclusive Hi-Res Graphics A, 31kHz monitor)

—111 : 704 Pixels (Exclusive Hi-Res Graphics B, Hi-Vision monitor)

External Signal Enable

— External Latch Enable (EXLTEN, 180002H, bit 9)
0 : Latch when External Enable Register is read
1 : Latches via external signal

— External Synchronization Enable (EXSYEN, 180002H, bit 8)
0 : Does notinput External Sync. Signal
1 : Inputs External Sync. Signal and synchronizes TV screen display externally

— Image Display Area Select (DASEL, 180002H, bit 1)
0 : Displays image in set display area only
1 : Displays image in specified display area only

— External Screen Enable (EXBGEN, 180002H, bit 0)
0 : Does notinput External Screen Data
1 : Inputs External Screen Data
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Screen Status

268

— External Latch Flag (EXLTFEG, 180004H, bit 9)
0 : Registeris not latched (Register will be cleared when status is read)
1 . HV Counter Value is latched in register

— External Synchronization Flag (EXSYFG, 180004H, bit 8)
0 : Does not synchronize (Register will be cleared when status is read)
1 : Internal Circuitry Synchronized

—V-Blank (VBLANK, 180004H, bit 3)
0 : Scans during vertical display
1 . Scans during vertical retrace (VBLANK)

— H-Blank (HBLANK, 180004H, bit 2)
0 : Scans during horizontal display
1 : Scans during horizontal retrace (HBLANK)

— Scan Field Flag (ODD, 180004H, bit 1)
0 : Scans during even fields
1 : Scans during odd fields

—TV Format Flag (PAL, 180004H, bit 0)
0 : NTSC Format
1 : PAL Format

—H-Counter Value (HCT, 180008H, bit 9~0)

— V-Counter Value (VCT, 18000AH, bit 9~0)




RAM

—VRAM
— VRAM Size (VRAMSZ, 180006H, bit 15)
0 : 4 Mbit
1 : 8 Mbit

—VRAM Mode (VRAMD, 18000EH, bit 8)

— Color RAM

— VRAM Mode (VRBMD, 18000EH, bit 9)
0 : Does not make 2 bank partitions
1 . Makes 2 bank partitions

— VRAM Cycle Pattern (For VRAM-AQ (or VRAM-A)) (VCPnAQ, 180010H, 180012H)

—VRAM Cycle Pattern (For VRAM-A1) (VCPnA1, 180014H, 180016H)
—VRAM Cycle Pattern (For VRAM-BO (or VRAM-B)) (VCPnBO0. 180018H, 18001AH )
L VRAM Cycle Pattern (For VRAM-B1) (VCPnB1, 18001CH, 18001EH)

— For Timing TO (VCPOxx, 18001yH, bit 15~12)
—For Timing T1 (VCP1xx, 18001yH, bit 11~8)
—For Timing T2 (VCP2xx, 18001yH, bit 7~4)
— For Timing T3 (VCP3xx, 18001yH, bit 3~0)
— For Timing T4 (VCP4xx, 18001zH, bit 15~12)
— For Timing T5 (VCP5xx, 18001zH, bit 11~8)
— For Timing T6 (VCP6xx, 18001zH, bit 7~4)
— For Timing T7 (VCP7xx, 18001zH, bit 3~0)
— 0000 :
— 0001 :
— 0010 :
— 0011 :
— 0100 :
— 0101 :
— 0110 :
— 0111 :
— 1100 :
— 1101 :
— 1110 :
— 1111 :

NBGO Pattern Name Data Read

NBG1 Pattern Name Data Read

NBG2 Pattern Name Data Read

NBG3 Pattern Name Data Read

NBGO Character Pattern Data Read

NBG1 Character Pattern Data Read

NBG2 Character Pattern Data Read

NBG3 Character Pattern Data Read

Vertical Cell Scroll Table Data Read for NBGO
Vertical Cell Scroll Table Data Read for NBG1
CPU Read/Write

No Access

Color RAM Mode (CRMD, 18000EH, bit 13~12)
00 : Mode O : RGB, each 5 bits; 1024 color settings
01 : Mode 1 : RGB, each 5 bits; 2048 color settings
10 : Mode 2 : RGB, each 5 bits; 1024 color settings
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Scroll Screen

— Normal Scroll Screen
NBGO
NBG1

— External Input Screen : EXBG

— Line Screen
Line Color Screen : LNCL
Back Screen : BACK

Normal Scroll Screen (NBGO)

— Transparent Display Enable (NOTPON, 180020H, bit 8)

0 : Enables Transparent Code
(Transparent coded dots become transparent)
1 : Disables Transparent Code

(Transparent coded dots are displayed according to their data value)

— Screen Display Enable (NOON, 180020H, bit 0)
0 : Cannot Display (Does not access VRAM)
1 : Can Display

— Character Color Count (NOCHCN, 180028H, bit 6~4)

— 000 : 16 colors (Palette Format)
— 001 : 256 colors (Palette Format)
— 010 : 2048 colors (Palette Format)
— 011 : 32,768 colors  (RGB Format)

— 100 : 16,770,000 colors (RGB Format)

— Bitmap Enable (NOBMEN, 180028H, bit 1)
—O0 : Display in Cell Format— | See Cell Format (NBGO) |
— 1 : Display in Bitmap Format See Bitmap Format NBGO

— Mosaic Enable (NOMZE, 180022H, bit 0)
0 : Does not execute Mosaic Process
1 . Executes Mosaic Process
Mosaic Size (MZSZx, 180022H)
Horizontal Mosaic Size (MZSZH, 180022H, bit 11~8)
Vertical Mosaic Size (MZSZV, 180022H, bit 15~12)

(Continued)
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Cell Format (NBGO)

— Character Size (NOCHSZ, 180028H, bit 0)
0 : 1HCellX1VCell
1 : 2HCells X2V Cells

— Pattern Name Data Size (NOPNB, 180030H, bit 15)
0 : 2Words
1 : 1Word

1 Word (Pattern Name Data Size)

0 : Character number in pattern name data is 10 bits; reverse function
can be selected in character units

1 : Character number in pattern name data is 12 bits; reverse function
cannot be selected.

—ChEcter Number Supplementary Mode (NOCNSM, 180030H, bit 14)

— Special Priority (NOSPR, 180030H, bit 9)
(For Pattern Name Supplementary Data)

— Special Color Calculation (NOSCC, 180030H, bit 8)
(For Pattern Name Supplementary Data)

— Supplementary Palette Number (NOSPLT, 180030H, bit 7~5)

— Supplementary Character Number (NOSCN, 180030H, bit 4~0)

— Plane Size (NOPLSZ, 18003AH, bit 1~0)
00 : 1HPage X1V Page

01 : 2HPages X1V Page

10 : 2H Pages X 2V Pages

— Map Offset (NOMP, 18003CH. bit 2~0)

—— Map (NOMPx, 180040H~180042H )

For Plane A (NOMPA, 180040H, bit 5~0)
For Plane B (NOMPB, 180040H, bit 13~8)
For Plane C (NOMPC, 180042H, bit 5~0)
For Plane D (NOMPD, 180042H, bit 13~8)

Bitmap Format (NBGQ)

— Bitmap Size (NOBMSZ, 180028H, bit 3~2)
00 : 512 H Dots X 256 V Dots
01 : 512 H Dots X 512 V Dots
10 : 1024 H Dots X 256 V Dots
11 : 1024 H Dots X 512 V Dots

— Special Priority (NOBMPR, 18002CH, bit 5)

—— Special Color Calculation (NOBMCC, 18002CH, bit 4)

— Supplementary Palette Number (NOBMP, 18002CH, bit 2~0)

— Map Offset (NOMP, 18003CH. bit 2~0)
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Normal Scroll Screen (NBGO) (continued)

For Horizontal Direction (NOSCX, 180070H, bit 10~180072H, bit 8)
For Vertical Direction ~ (NOSCY, 180074H., bit 10~180076H. bit 8)

— STEGen Scroll Value (NOSCx, 180070H~180076H)

— Coordinate Increment (NOZMx, 180078H~18007EH)
— For Horizontal Direction (NOZMX, 180078H, bit 2~18007AH, bit 8)
— For Vertical Direction ~ (NOZMY, 18007CH, bit 2~18007EH, bit 8)

— Reduction Enable (NOZMQT, NOZMHF, 180098H, bit 1~0)
— 00 : Reduction can not be displayed horizontally

—01 : Reduction can be displayed up to 1/2 horizontally
— 10 : Reduction can be displayed up to 1/4 horizontally
'— 11 : Reduction can be displayed up to 1/4 horizontally

— Line Scroll Space (NOLSS, 18009AH, bit 5~4)

—O00 : Every1Line (Non-interlace, Double-density Interlace),
Every 2 Lines (Single-density Interlace)

— 01 : Every2Lines (Non-interlace, Double-density Interlace),
Every 4 Lines (Single-density Interlace)

—10 : Every 4 Line Non-interlace, Double-density Interlace),
Every 8 Lines (Single-density Interlace)

L—11 : Every 8 Line Non-interlace, Double-density Interlace),
Every 16 Lines (Single-density Interlace)

~ o~~~

— Line Zoom Enable (NOLZMX, 18009AH, bit 3)
—O0 : Does not scale horizontally in line units
'—1 : Scales horizontally in line units

— Line Scroll Enable (NOLSCY, 18009AH, bit 2)
(For Vertical Screen Scroll Values)
0 : Does not scroll vertically in line units
1 : Scrolls vertically in line units

— Line Scroll Enable (NOLSCX, 18009AH, bit 1)
(For Horizontal Screen Scroll Values)
0 : Does not scroll horizontally in line units
1 : Scrolls horizontally in line units

0 : No vertical cell scroll

— VEtical Cell Scroll Enable (NOVCSC, 18009AH, bit 0)
1 . Allows vertical cell scroll

— Line Scroll Table Address (NOLSTA, 1800A0H, bit 2~1800A2H., bit 1)

— Vertical Cell Scroll Table Address (VCSTA, 18009CH, bit 2~18009EH, bit 1)
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Normal Scroll Screen (NBG1)

— Transparent Display Enable (N1TPON, 180020H, bit 9)

0 : Turns on Transparent Code
(Transparent coded dots become transparent)
1 : Turns off Transparent Code

(Transparent coded dots are displayed as per their data value)

— Screen Display Enable (N1ON, 180020H, bit 1)
0 : Cannot Display (Cannot access VRAM during display)
1 : Can Display

— Character Color Count (N1CHCN, 180028H, bit 13~12)

— 00 : 16 colors (Palette Format)
— 01 : 256 colors (Palette Format)
— 10 : 2048 colors (Palette Format)
—11 32,768 colors (RGB Format)

— Bitmap Enable (N1BMEN, 180028H, bit 9)
—0 : Display in Cell Format— | See Cell Format (NBG1) |
— 1 . Display in Bitmap Format See Bitmap Format NBG1

— Mosaic Enable (N1MZE, 180022H, bit 1)
0 : Does not execute Mosaic Process
1 . Executes Mosaic Process
Mosaic Size (MZSZx, 180022H)
Horizontal Mosaic Size (MZSZH, 180022H, bit 11~8)
Vertical Mosaic Size (MZSZzV, 180022H., bit 15~12)

(Continued)
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Cell Format (NBG1)

—— Character Size (N1CHSZ, 180028H, bit 8)
0 : 1THCellX1VCell
1 : 2HCells X2V Cells

—— Pattern Name Data Size (N1PNB, 180032H, bit 15)
0 : 2Words
1 : 1Word

1 Word (Pattern Name Data Size)

0 : Character number in pattern name data is 10 bits; reverse function can be
selected in character units

1 : Character number in pattern name data is 12 bits; reverse function cannot be
selected.

—ChEcter Number Supplementary Mode (N1CNSM, 180032H, bit 14)

— Special Priority (N1SPR, 180032H, bit 9)
(For Pattern Name Supplementary Data)

[— Special Color Calculation (N1SCC, 180032H, bit 8)
(For Pattern Name Supplementary Data)

— Supplementary Palette Number (N1SPLT, 180032H, bit 7~5)

— Supplementary Character Number (N1SCN, 180032H, bit 4~0)

— Plane Size (N1PLSZ, 18003AH, bit 3~2)
00 : 1HPage X1V Page

01 : 2HPages X1V Page

10 : 2 H Pages X2V Pages

— Map Offset (N1MP, 18003CH, bit 6~4)

— Map (N1MPx, 180044H~180046H )

For Plane A (N1MPA, 180044H, bit 5~0)
For Plane B (N1MPB, 180044H, bit 13~8)
For Plane C (N1MPC, 180046H, bit 5~0)
For Plane D (N1MPD, 180046H, bit 13~8)

Bitmap Format (NBG1)

— Bitmap Size (N1BMSZ, 180028H, bit 11~10)
00 : 512 H Dots X 256 V Dots

01 : 512 H Dots X 512 V Dots

10 : 1024 H Dots X 256 V Dots

11 : 1024 H Dots X 512 V Dots

— Special Priority (N1BMPR, 18002CH, bit 13)

— Special Color Calculation (N1BMCC, 18002CH, bit 12)

—— Supplementary Palette Number (N1BMP, 18002CH, bit 10~8)

— Map Offset (N1MP, 18003CH, bit 6~4)
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Normal Scroll Screen (NBG1) (Continued)
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— STEeen Scroll Value (N1SCx, 180080H~180086H)

For Horizontal Direction (N1SCX, 180080H, bit 10~180082H, bit 8)
For Vertical Direction ~ (N1SCY, 180084H. bit 10~180086H., bit 8)

— Coordinate Increment (N1ZMx, 180088H~18008EH)

For Horizontal Direction (N1ZMX, 180088H, bit 2~18008AH, bit 8)
For Vertical Direction ~ (N1ZMY, 18008CH, bit 2~18008EH, bit 8)

— Reduction Enable (N1ZMQT, N1ZMHF, 180098H, bit 9~8)
— 00 : Reduction can not be displayed horizontally
— 01 : Reduction can be displayed up to 1/2 horizontally

10 : Reduction can be displayed up to 1/4 horizontally
11 : Reduction can be displayed up to 1/4 horizontally

— Line Scroll Space (N1LSS, 18009AH, bit 13~12)

00 : Every1Line (Non-interlace, Double-density Interlace),
Every 2 Lines (Single-density Interlace)

01 : Every2Lines (Non-interlace, Double-density Interlace),
Every 4 Lines (Single-density Interlace)

Every 8 Lines (Single-density Interlace)
11 : Every 8 Line Non-interlace, Double-density Interlace),
Every 16 Lines (Single-density Interlace)

(
E
—10 : Every 4 Line (Non-interlace, Double-density Interlace),
(
(
(

— Line Zoom Enable (N1LZMX, 18009AH, bit 11)
—O0 : No zoom horizontally in line units
—1 . Allows zoom horizontally in line units

— Line Scroll Enable (N1LSCY, 18009AH, bit 10)
(For Vertical Screen Scroll Values)

0 : Nozoom vertically in line units
1 : Allows zoom vertically in line units

— Line Scroll Enable (N1LSCX, 18009AH, bit 9)
(For Horizontal Screen Scroll Values)

0 : No scroll horizontally in line units
1 . Allows scroll horizontally in line units

0 : No vertical cell scroll
1 . Allows vertical cell scroll

— VErticaI Cell Scroll Enable (N1VCSC, 18009AH, bit 8)

— Line Scroll Table Address (N1LSTA, 1800A4H, bit 2~1800A6H, bit 1)

— Vertical Cell Scroll Table Address (VCSTA, 18009CH, bit 2~18009EH, bit 1)
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Normal Scroll Screen (NBG2)

— Transparent Display Enable (N2TPON, 180020H, bit 10)

0 : Turns on Transparent Code
(Transparent coded dots become transparent)
1 : Turns off Transparent Code

(Transparent coded dots are displayed as per their data value)

— Screen Display Enable (N20ON, 180020H, bit 2)
0 : Cannot Display (Cannot access VRAM during display)
1 : Can Display

— Character Color Count (N2CHCN, 18002AH, bit 1)
0 : 16 colors (Palette Format)
1 : 256 colors (Palette Format)

""" (Display in Cell Format) ————— | See Cell Format (NBG?) |

— Mosaic Enable (N2MZE, 180022H, bit 2)
0 : Does not execute Mosaic Process
1 . Executes Mosaic Process
Mosaic Size (MZSZx, 180022H)
Horizontal Mosaic Size (MZSZH, 180022H, bit 11~8)
Vertical Mosaic Size (MZSzV, 180022H, bit 15~12)

— Screen Scroll Value (N2SCx, 180090H~180092H)
For Horizontal Direction (N2SCX, 180090H, bit 10~0)
For Vertical Direction (N2SCY, 180092H, bit 10~0)

276




Cell Format (NBG2)

—— Character Size (N2CHSZ, 18002AH, bit 0)
EO : 1HCell X1V Cell
1 : 2HCells X2V Cells
— Pattern Name Data Size (N2PNB, 180034H, bit 15)
0 : 2Words
1 : 1Word

1 Word (Pattern Name Data Size)

0 : Character number in pattern name data is 10 bits; reverse function can
be selected in character units

1 : Character number in pattern name data is 12 bits; reverse function
cannot be selected

—ChEcter Number Supplementary Mode (N2CNSM, 180034H, bit 14)

— Special Priority (N2SPR, 180034H, bit 9)
(For Pattern Name Supplementary Data)

[— Special Color Calculation (N2SCC, 180034H, bit 8)
(For Pattern Name Supplementary Data)

— Supplementary Palette Number (N2SPLT, 180034H, bit 7~5)

— Supplementary Character Number (N2SCN, 180034H, bit 4~0)

— Plane Size (N2PLSZ, 18003AH, bit 5~4)
00 : 1HPage X1V Page

01 : 2HPages X1V Page

10 : 2 H Pages X2V Pages

— Map Offset (N2MP, 18003CH, bit 10~8)

— Map (N2MPx, 180048H~18004AH )

For Plane A (N2MPA, 180048H, bit 5~0)
For Plane B (N2MPB, 180048H., bit 13~8)
For Plane C (N2MPC, 18004AH, bit 5~0)
For Plane D (N2MPD, 18004AH, bit 13~8)
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Normal Scroll Screen (NBG3)

— Transparent Display Enable (N3TPON, 180020H, bit 11)

0 : Turns on Transparent Code
(Transparent coded dots become transparent)
1 : Turns off Transparent Code

(Transparent coded dots are displayed as per their data value)

— Screen Display Enable (N3ON, 180020H, bit 3)
0 : Cannot Display (Cannot access VRAM during display)
1 : Can Display

— Character Color Count (N3CHCN, 18002AH, bit 5)
0o : 16 colors (Palette Format)
1 . 256 colors (Palette Format)

""" (Display in Cell Format) ———— | See Cell Format (NBG3) |

— Mosaic Enable (N3MZE, 180022H, bit 3)
0 : Does not execute Mosaic Process
1 . Executes Mosaic Process
Mosaic Size (MZSZx, 180022H)
Horizontal Mosaic Size (MZSZH, 180022H, bit 11~8)
Vertical Mosaic Size (MZSZzV, 180022H, bit 15~12)

—— Screen Scroll Value (N3SCx, 180094H~180096H)
For Horizontal Direction (N3SCX, 180094H, bit 10~0)
For Vertical Direction (N3SCY, 180096H, bit 10~0)
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Cell Format (NBG3)

—— Character Size (N3CHSZ, 18002AH, bit 4)
EO : 1HCell X1V Cell

1 : 2HCells X2V Cells

— Pattern Name Data Size (N3PNB, 180036H, bit 15)
0 : 2Words

1 : 1Word

1 Word (Pattern Name Data Size)

0 : Character number in pattern name data is 10 bits; reverse function can
be selected in character units

1 : Character number in pattern name data is 12 bits; reverse function
cannot be selected

—ChEcter Number Supplementary Mode (N3CNSM, 180036H, bit 14)

— Special Priority (N3SPR, 180036H. bit 9)
(For Pattern Name Supplementary Data)

[— Special Color Calculation (N3SCC, 180036H, bit 8)
(For Pattern Name Supplementary Data)

— Supplementary Palette Number (N3SPLT, 180036H, bit 7~5)

— Supplementary Character Number (N3SCN, 180036H, bit 4~0)

— Plane Size (N3PLSZ, 18003AH, bit 7~6)
00 : 1HPage X1V Page

01 : 2HPages X1V Page

10 : 2 H Pages X2V Pages

— Map Offset (N3MP, 18003CH, bit 14~12)

— Map (N3MPx, 18004CH~18004EH)
For Plane A (N3MPA, 18004CH, bit 5~0)
For Plane B (N3MPB, 18004CH. bit 13~8)
For Plane C (N3MPC, 18004EH. bit 5~0)
For Plane D (N3MPD, 18004EH, bit 13~8)
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Rotation Scroll Screen (RBGO)

— Transparent Display Enable (ROTPON, 180020H, bit 12)

0 : Turns on Transparent Code
(Transparent coded dots become transparent)
1 : Turns off Transparent Code

(Transparent coded dots are displayed as per their data value)

— Screen Display Enable (ROON, 180020H, bit 4)
0 : Cannot Display (Cannot access VRAM during display)
1 : Can Display

— Character Color Count (ROCHCN, 18002AH, bit 14~12)

— 000 : 16 colors (Palette Format)
— 001 : 256 colors (Palette Format)
— 010 : 2048 colors (Palette Format)
— 011 : 32,768 colors (RGB Format)

— 100 : 16,770,000 colors (RGB Format)

— Bitmap Enable (ROBMEN, 18002AH, bit 9)
—O0 : Display in Cell Format— | See Cell Format (RBGO) |
— 1 . Display in Bitmap Format—>| See Bitmap Format (BBGOI

— Mosaic Enable (ROMZE, 180022H, bit 4)
0 : Does not execute Mosaic Process
1 . Executes Mosaic Process
Mosaic Size (MZSZx, 180022H )
Horizontal Mosaic Size (MZSZH, 180022H, bit 11~8)
Vertical Mosaic Size (MZSZV, 180022H, bit 15~12)

(Continued)
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Cell Format (RBGO)
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0
1

0
1

— Character Size (ROCHSZ, 18002AH, bit 8)

1HCell X1V Cell
: 2HCells X2V Cells

— Pattern Name Data Size (ROPNB, 180038H, bit 15)

: 2 Words
1 Word

1 Word (Pattern Name Data Size)

0 : Character number in pattern name data is 10 bits; reverse function can
be selected in character units

1 : Character number in pattern name data is 12 bits; reverse function
cannot be selected

—ChEcter Number Supplementary Mode (ROCNSM, 180038H, bit 14)

— Special Priority (ROSPR, 180038H, bit 9)
(For Pattern Name Supplementary Data)

— Special Color Calculation (ROSCC, 180038H, bit 8)
(For Pattern Name Supplementary Data)

— Supplementary Palette Number (ROSPLT, 180038H, bit 7~5)

00 : Mode 0O : Use for Rotation Parameter A—» [ See Rotation Parameter A RBGO 2|
: Mode 1 : Use for Rotation Parameter B—» [ See Rotation Parameter B BBGO]

01

— Supplementary Character Number (ROSCN, 180038H, bit 4~0)

—— Rotation Parameter Mode (RPMD, 1800B0H, bit 1~0)
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For Rotation Parameter A (RBGO)
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— P

— M

— 00
— 01
— 10

— 00
— 01

— 10
L 11

ane Size (RAPLSZ, 18003AH, bit 9~8)
: 1HPage X1V Page

: 2H Pages X1V Page

: 2H Pages X2V Pages

creen Over Process (RAOVR, 18003AH, bit 11~10)

Outside the display area it repeats the image set in the display area

: Outside the display area it repeats the image set in the

Screen Over Pattern Register

: Everything outside the display area is transparent
: Sets display area to 0 < x <512 and 0 <y <512 regardless of the plane size or bitmap size.

Everything outside the display area is transparent.
L_Screen Over Pattern Name (RAOPN, 1800B8H, bit 15~0)

— Map Offset (RAMP, 18003EH, bit 2~0)

ap (RAMPx, 180050H~18005EH )

— For Plane A (RAMPA, 180050H, bit 5~0)
— For Plane B (RAMPB, 180050H, bit 13~8)
— For Plane C (RAMPC, 180052H, bit 5~0)
— For Plane D (RAMPD, 180052H, bit 13~8)
— For Plane E (RAMPE, 180054H, bit 5~0)
— For Plane E (RAMPF, 180054H, bit 13~8)
— For Plane G (RAMPG, 180056H, bit 5~0)
— For Plane H (RAMPH, 180056H, bit 13~8)
— For Plane | (RAMPI, 180058H, bit 5~0)
— For Plane J (RAMPJ, 180058H, bit 13~8)
— For Plane K (RAMPK, 18005AH, bit 5~0)
— For Plane L (RAMPL, 18005AH, bit 13~8)
— For Plane M (RAMPM, 18005CH, bit 5~0)
— For Plane N (RAMPN, 18005CH, bit 13~8)
— For Plane O (RAMPO, 18005EH, bit 5~0)
— For Plane P (RAMPP, 18005EH, bit 13~8)




For Rotation Parameter B (RBGO)

— Plane Size (RBPLSZ, 18003AH, bit 13~12)
—00 : 1HPage X1V Page

—01 : 2HPages X1V Page

— 10 : 2 HPages X2V Pages

— Screen Over Process (RBOVR, 18003AH, bit 15~14)
— 00 : Outside the display area it repeats the image set in the display area
— 01 : Outside the display area it repeats the image set in the
Screen Over Pattern Register
— 10 : Everything outside the display area is transparent
— 11 : Sets display area to 0 < x <512 and 0 <y <512 regardless of the plane size or bitmap size.
IIELerything outside the display area is transparent.
Screen Over Pattern Name (RBOPN, 1800BAH, bit 15~0)

— Map Offset (RBMP, 18003EH, bit 6~4)

— Map (RBMPx, 180060H~18006EH )

— For Plane A (RBMPA, 180060H, bit 5~0)
— For Plane B (RBMPB, 180060H, bit 13~8)
— For Plane C (RBMPC, 180062H, bit 5~0)
— For Plane D (RBMPD, 180062H, bit 13~8)
— For Plane E (RBMPE, 180064H, bit 5~0)
— For Plane F (RBMPF, 180064H, bit 13~8)
— For Plane G (RBMPG, 180066H, bit 5~0)
— For Plane H (RBMPH, 180066H, bit 13~8)
— For Plane | (RBMPI, 180068H, bit 5~0)
— For Plane J (RBMPJ, 180068H, bit 13~8)
— For Plane K (RBMPK, 18006AH, bit 5~0)
— For Plane L (RBMPL, 18006AH, bit 13~8)
— For Plane M (RBMPM, 18006CH, bit 5~0)
— For Plane N (RBMPN, 18006CH, bit 13~8)
— For Plane O (RBMPO, 18006EH, bit 5~0)
— For Plane P (RBMPP, 18006EH, bit 13~8)

Bitmap Format (RBGO)

0 : 512 H Dots X 256 V Dots

— Bit:map Size (ROBMSZ, 18002AH, bit 10)
1 : 512 H Dots X 512 V Dots

— Special Priority (ROBMPR, 18002EH, bit 5)

— Special Color Calculation (ROBMCC, 18002EH, bit 4)

— Supplementary Palette Number (ROBMP, 18002EH, bit 2~0)

— Rotation Parameter Mode (RPMD, 1800B0OH, bit 1~0)

00 : Mode O : Use for Rotation Parameter A

01 : Mode 1 : Use for Rotation Parameter B
Map Offset (For Rotation Parameter A) (RAMP, 18003EH, bit 2~0)
Map Offset (For Rotation Parameter B) (RBMP, 18003EH, bit 6~4)
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Rotation Scroll Screen (RBG0O) (Continued)

— Rotation Data Bank Setting (RDBSxx, 18000EH )

For VRAM-AQ (or VRAM-A) (RDBSAO, 18000EH, bit 1~0

)
For VRAM-A1 (RDBSA1, 18000EH, bit 3~2)
For VRAM-BO (or VRAM-B) (RDBSBO, 18000EH, bit 5~4)
For VRAM-B1 (RDBSB1, 18000EH, bit 7~6)

00 : Not used as RAM for RBGO

01 : RAM for RBGO Coefficient Data Table

10 : RAM for RBGO Pattern Name Table

11 : RAM for RBGO Character Pattern Table
(or Bitmap Pattern)

— Parameter Read Enable (RxxxSTRE, 1800B2H)
For Rotation Parameter A Xst (RAXSTRE, 1800B2H, bit 0)
For Rotation Parameter B Xst (RBXSTRE, 1800B2H, bit 8)
For Rotation Parameter AYst (RAYSTRE, 1800B2H, bit 1)
For Rotation Parameter B Yst (RBYSTRE. 1800B2H. bit 9)
For Rotation Parameter A KAst (RAKASTRE, 1800B2H, bit 2)
For Rotation Parameter B KAst (RBKASTRE, 1800B2H, bit 10)
0 : Selected parameter is not read per line
1 . Selected parameter is read per line

— Rotation Parameter Table Address (RPTA, 1800BCH, bit 2~1800BEH, bit 1)

— Rotation Parameter Mode (RPMD, 1800B0H, bit 1~0)
00 : ModeO : Rotation Parameter A
01 : Mode1 : Rotation Parameter B
10 : Mode2 : Aimage and B image are switched according to coefficient data read
from rotation parameter A coefficient table
11 : Mode3 : Aimage and B image are switched according to rotation parameter window

— Coefficient Line Color Enable (RxKLCE, 1800B4H)

For Rotation Parameter A (RAKLCE, 1800B4H, bit 4)

For Rotation Parameter B (RBKLCE, 1800B4H, bit 12)
0 : Line color screen data in coefficient data is not used
1 : Line color screen data in coefficient data is used

— Coefficient Data Mode (RxKMD, 1800B4H)
For Rotation Parameter A (RAKMD, 1800B4H, bit 3~2)
For Rotation Parameter B (RBKMD, 1800B4H, bit 11~10)

00 : Mode O : Used as zoom coefficients kx and ky

01 : Mode 1 : Used as zoom coefficient kx

10 : Mode 2 : Used as zoom coefficient ky

11 : Mode 3 : Used as viewpoint coordinate Xp after conversion

— Coefficient Data Size (RxKDBS, 1800B4H)
For Rotation Parameter A (RAKDBS, 1800B4H, bit 1)
For Rotation Parameter B (RBKDBS, 1800B4H, bit 9)
|: 0 : 2Words
1 : 1Word

— Coefficient Table Enable (RxKTE, 1800B4H)

For Rotation Parameter A (RAKTE, 1800B4H, bit 0)
For Rotation Parameter B (RBKTE, 1800B4H, bit 8)
0 : Does not use Coefficient Table

1 : Uses Coefficient Table

— Coefficient Table Address Offset (RxKTAOS, 1800B6H)
For Rotation Parameter A (RAKTAOS, 1800B6H, bit 2~0)
For Rotation Parameter B (RBKTAOS, 1800B6H, bit 10~8)
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Rotation Scroll Screen (RBG1)

— Transparent Display Enable (For NBG0) (NOTPON, 180020H, bit 8)

0 : Turns on Transparent Code
(Transparent coded dots become transparent)
1 : Turns off Transparent Code

(Transparent coded dots are displayed as per their data value)

— Screen Display Enable (R10ON, 180020H, bit 5)
0 : Cannot Display (Cannot access VRAM during display)
1 : Can Display

— Character Color Count (For NBGQ) (NOCHCN, 180028H, bit 6~4)

000 : 16 colors (Palette Format)
001 : 256 colors (Palette Format)
010 : 2048 colors (Palette Format)
011 : 32786 colors (RGB Format)

100 : 16,770,000 colors (RBG Format)

""" (Display in Cell Format) —————— | See Cell Format (RBG1)|

—— Mosaic Enable (For NBG0) (NOMZE, 180022H, bit 0)
0 : Does not execute Mosaic Process
1 : Executes Mosaic Process
Mosaic Size (MZSZx, 180022H)
Horizontal Mosaic Size (MZSZH, 180022H, bit 11~8)
Vertical Mosaic Size (MZSzV, 180022H, bit 15~12)
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Cell Format (RBG1)

— Character Size (For NBG0) (NOCHSZ, 180028H, bit 0)

0 : 1HCellX1VCell
1 : 2HCells X2V Cells

— Pattern Name Data Size (For NBG0) (NOPNB, 180030H, bit 15)

0 : 2Words
1 : 1 Word

1 Word (Pattern Name Data Size)

0 : Character number in pattern name data is 10 bits, reverse function
can be selected per character unit

1 : Character number in pattern name data is 12 bits, reverse function
cannot be selected

—ChEcter Number Supplementary Mode (For NBGO) (NOCNSM, 180030H, bit 14)

— Special Priority (For NBG0O) (NOSPR, 180030H, bit 9)
(For Pattern Name Supplementary Data)

— Special Color Calculation (For NBGO) (NOSCC, 180030H, bit 8)
(For Pattern Name Supplementary Data)

— Supplementary Palette Number (For NBGO) (NOSPLT, 180030H, bit 7~5)

— Supplementary Character Number (For NBG0) (NOSCN, 180030H, bit 4~0)

(For use of Rotation Parameter B)———» | See Rotation Parameter B (RBG1)|

For Rotation Parameter B (RBG1)
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Plane Size (RBPLSZ, 18003AH, bit 13~12)

00 : 1HPage X1V Page
01 : 2HPages X1V Page
10 : 2HPages X2V Pages

Screen Over Process (RBOVR, 18003AH, bit 15~14)

00 : Outside the display area it repeats the image set in the display area

01 : Outside the display area it repeats the image set in the
Screen Over Pattern Register

10 : Everything outside the display area is transparent

11 : Sets display area to 0 < x <512 and 0 <y <512 regardless of the plane size or bitmap size.
Everything outside the display area is transparent.
— Screen Over Pattern Name (RBOPN, 1800BAH, bit 15~0)

Map Offset (RBMP, 18003EH. bit 6~4)

Map

(RBMPx, 180060H~18006EH )

For Plane A (RBMPA, 180060H. bit 5~0)
For Plane B (RBMPB, 180060H, bit 13~8)
For Plane C (RBMPC, 180062H, bit 5~0)
For Plane D (RBMPD, 180062H. bit 13~8)
For Plane E (RBMPE, 180064H. bit 5~0)
For Plane E (RBMPF, 180064H, bit 13~8)
For Plane G (RBMPG, 180066H. bit 5~0)
For Plane H (RBMPH, 180066H. bit 13~8)
For Plane | (RBMPI, 180068H, bit 5~0)
For Plane J (RBMPJ, 180068H, bit 13~8)
For Plane K (RBMPK, 18006AH. bit 5~0)
For Plane L (RBMPL, 18006AH, bit 13~8)
For Plane M (RBMPM, 18006CH, bit 5~0)
For Plane N (RBMPN, 18006CH, bit 13~8)
For Plane O (RBMPO, 18006EH, bit 5~0)
For Plane P (RBMPP, 18006EH, bit 13~8)




Line Color Screen (LNCL)

Line Color Screen Color Mode (LCCLMD, 1800A8H, bit 15)
0 : Single Color
1 : Select perline

Line Color Screen Table Address (LCTA, 1800A8H, bit 2~1800AAH, bit 0)

Back Screen (BACK)

Back Screen Color Mode (BKCLMD, 1800ACH, bit 15)
0 : Single Color
1 : Seteach line

Back Screen Table Address (BKTA, 1800ACH, bit 2~1800AEH, bit 0)

Window
— Normal Rectangular Window
WO
W1

— Normal Line Window
— Sprite Window : SW

Normal Rectangular Window

— Window Position (For Horizontal Coordinate)  (WxxX, 1800COH~1800CCH)
— WO Start Point Coordinate (WO0SX, 1800C0OH, bit 9~0)
— W0 End Point Coordinate (WOEX, 1800C4H, bit 9~0)
— W1 Start Point Coordinate (W1SX, 1800C8H, bit 9~0)
— W1 End Point Coordinate (W1EX, 1800CCH, bit 9~0)

— Window Position (For Vertical Coordinate) (WxxY, 1800C2H~1800CEH)
— WO Start Point Coordinate (WOSY, 1800C2H, bit 8~0)
— WO End Point Coordinate (WOEY, 1800C6H, bit 8~0)
— W1 Start Point Coordinate (W1SY, 1800CAH, bit 8~0)
— W1 End Point Coordinate (W1EY, 1800CEH, bit 8~0)

Normal Line Window

— Line Window Enable (WxLWE, 1800D8H~1800DCH)

For WO (WOLWE, 1800D8H, bit 15)

For W1 (W1LWE, 1800DCH, bit 15)
0 : Does not set normal window to line window
1 : Sets normal window to line window

— Line Window Table Address (WxLWTA, 1800D8H~1800DEH)
For WO (WOLWTA, 1800D8H, bit 2~1800DAH, bit 1)
For W1 (W1LWTA, 1800DCH, bit 2~1800DEH, bit 1)

Sprite Window

Sprite Window Enable (SPWINEN, 1800EQH, bit 4)
|:0 . Does not use Sprite Window
1 Uses Sprite Window
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Window Control

— Window Logic (xxLOG, 1800D0H~1800D6H)
— For NBGO of Transparent Process Window (or RBG1)
— For NBG1 of Transparent Process Window (or EXBG)
— For NBG2 of Transparent Process Window
— For NBG3 of Transparent Process Window
— For RBGO of Transparent Process Window
— For Sprite of Transparent Process Window
— For Rotation Parameter Window
— For Color Calculation Window
0: OR
1: AND

— Window Enable (For W0) (xxWOE, 1800D0H~1800D6H )
— For NBGO of Transparent Process Window (or RBG1)
— For NBG1 of Transparent Process Window (or EXBG)
— For NBG2 of Transparent Process Window
— For NBG3 of Transparent Process Window
— For RBGO of Transparent Process Window
— For Sprite of Transparent Process Window
— For Rotation Parameter Window
— For Color Calculation Window

0 : Does not use WO Window

1 : Uses WO Window

— Window Enable (For W1) (xxW1E, 1800D0H~1800D6H)
— For NBGO of Transparent Process Window (or RBG1)
— For NBG1 of Transparent Process Window (or EXBG)
— For NBG2 of Transparent Process Window
— For NBG3 of Transparent Process Window
— For RBGO of Transparent Process Window
— For Sprite of Transparent Process Window
— For Rotation Parameter Window
— For Color Calculation Window

0 : Does not use W1 Window

1 : Uses W1 Window

— Window Enable (For SW) (xxSWE, 1800D0OH~1800D6H )
For NBGO of Transparent Process Window (or RBG1)
For NBG1 of Transparent Process Window (or EXBG)
For NBG2 of Transparent Process Window
For NBG3 of Transparent Process Window
For RBGO of Transparent Process Window
For Sprite of Transparent Process Window
For Color Calculation Window

0 : Does not use SW Window

1 : Uses SW Window

(Continued)
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(NOLOG, 1800D0H, bit 7)

(N1LOG, 1800DO0OH, bit 15)

(N2LOG, 1800D2H, bit 7)

(N3LOG, 1800D2H, bit 15)

(ROLOG, 1800D4H, bit 7)

(SPLOG, 1800D4H, bit 15)

(RPLOG, 1800D6H, bit 7)

(CCLOG, 1800D6H,

bit 15)

(NOWOE, 1800D0OH,

bit 1)

(N1WOE, 1800D0H,

bit 9)

(N2WOE, 1800D2H,

bit 1)

(N3WOE, 1800D2H,

bit 9)

(ROWOE, 1800D4H,

bit 1)

(SPWOE, 1800D4H,

bit 9)

(RPWOE, 1800D6H,

bit 1)

(CCWOE, 1800D6H.

bit 9)

(NOW1E, 1800D0OH,

bit 3)

(N1TWA1E, 1800D0H,

bit 11)

(N2W1E, 1800D2H,

bit 3)

(NSW1E, 1800D2H,

bit 11)

(ROWA1E, 1800D4H,

bit 3)

(SPW1E. 1800D4H.

bit 11)

(RPW1E, 1800D6H,

bit 3)

(CCW1E, 1800D6H.

bit 11)

(NOSWE, 1800D0H,

bit 5)

(N1SWE, 1800D0OH,

bit 13)

(N2SWE, 1800D2H,

bit 5)

(N3SWE, 1800D2H,

bit 13)

(ROSWE, 1800D4H.

bit 5)

(SPSWE, 1800D4H,

bit 13)

(CCSWE, 1800D6H,

bit 13)




Window Control (Continued)

— Window Area (For WO ) (xxWOA, 1800D0H~1800D6H )

— For NBGO of Transparent Process Window (or RBG1) (NOWOA, 1800D0H, bit 0)
— For NBG1 of Transparent Process Window (or EXBG) (N1WOA, 1800D0H, bit 8)
— For NBG2 of Transparent Process Window (N2WOA, 1800D2H, bit 0)
— For NBG3 of Transparent Process Window (N3WOA, 1800D2H, bit 8)
— For RBGO of Transparent Process Window (ROWOA, 1800D4H, bit 0)
— For Sprite of Transparent Process Window (SPWOA, 1800D4H, bit 8)
— For Rotation Parameter Window (RPWOA, 1800D6H, bit 0)
— For Color Calculation Window (CCWOA, 1800D6H, bit 8)

0 : Activates Inside of WO Window
1 : Activates Outside of WO Window

— Window Area (For W1) (xxW1A, 1800D0OH~1800D6H )

— For NBGO of Transparent Process Window (or RBG1) (NOW1A, 1800DOH, bit 2)
— For NBG1 of Transparent Process Window (or EXBG) (N1TWA1A, 1800DOH, bit 10)
— For NBG2 of Transparent Process Window (N2W1A, 1800D2H, bit 2)
— For NBG3 of Transparent Process Window (N3W1A, 1800D2H, bit 10)
— For RBGO of Transparent Process Window (ROW1A, 1800D4H, bit 2)
— For Sprite of Transparent Process Window (SPW1A, 1800D4H, bit 10)
— For Rotation Parameter Window (RPW1A, 1800D6H, bit 2)
— For Color Calculation Window (CCWH1A, 1800D6H, bit 10)

0 : Activates Inside of W1 Window
1 : Activates Outside of W1 Window

L Window Area (For SW) (xxSWA, 1800D0H~1800D6H )

For NBGO of Transparent Process Window (or RBG1) (NOSWA, 1800D0H, bit 4)
For NBG1 of Transparent Process Window (or EXBG) (N1SWA, 1800D0OH, bit 12)
For NBG2 of Transparent Process Window (N2SWA, 1800D2H, bit 4)
For NBG3 of Transparent Process Window (N3SWA, 1800D2H, bit 12)
For RBGO of Transparent Process Window (ROSWA, 1800D4H, bit 4)
For Sprite of Transparent Process Window (SPSWA, 1800D4H, bit 12)
For Color Calculation Window (CCSWA, 1800D6H, bit 12)

0 : Activates Inside of SW Window
1 : Activates Outside of SW Window
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Sprite

— Sprite Color Calculation Condition (SPCCCS, 1800EQH, bit 13~12)
00 : When (Priority Number) < (Color Calculation Condition Number)
01 : When (Priority Number) = (Color Calculation Condition Number)
10 : When (Priority Number) = (Color Calculation Condition Number)
11 : When the MSB of the Color Data is 1

— Sprite Color Calculation Condition Number (SPCCN, 1800EOH, BIT 10~8)

— Sprite Color Mode (SPCLMD, 1800EQH, bit 5)
EO . All sprite data is palette format only
1 . Sprite data is a combination of palette format and RGB format

— Sprite Window Enable (SPWINEN, 1800EQH, bit 4)
I: 0 : Does not use Sprite Window
. Uses Sprite Window

— Sprite Type (SPTYPE, 1800EOH, bit 3~0)

— Priority Number (For Sprite) (SxPRIN, 1800FOH~1800F6H)
— For Sprite Register 0 (SOPRIN, 1800F0H, bit 2~0)
L — For Sprite Register 1 (S1PRIN, 1800F0H, bit 10~8)
L For Sprite Register 2 (S2PRIN, 1800F2H, bit 2~0)
— For Sprite Register 3~ (S3PRIN, 1800F2H, bit 10~8)
— For Sprite Register 4  (S4PRIN, 1800F4H, bit 2~0)
L For Sprite Register 5 (S5PRIN, 1800F4H, bit 10~8)
— For Sprite Register 6 (S6PRIN, 1800F6H, bit 2~0)
L For Sprite Register 7 (S7PRIN, 1800F6H, bit 10~8)

— Color Calculation Ratio (For Sprite) (SxCCRT, 180100H~180106H)
— For Sprite Register 0  (SOCCRT, 180100H, bit 4~0)

— For Sprite Register 1 (S1CCRT, 180100H, bit 12~8)

— For Sprite Register 2 (S2CCRT, 180102H. bit 4~0)

— For Sprite Register 3 ~ (S3CCRT, 180102H, bit 12~8)

— For Sprite Register4  (S4CCRT, 180104H, bit 4~0)

— For Sprite Register 5 (S5CCRT, 180104H, bit 12~8)

— For Sprite Register 6 (S6CCRT, 180106H, bit 4~0)

— For Sprite Register 7 (S7TCCRT, 180106H, bit 12~8)
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Dot Color Data

ST-58-R2

— Color RAM Address Offset (xx CAOS, 1800E4H~1800E6H )

FONBGO (or RBG1)  (NOCAOS, 1800E4H, bit 2~0)
FONBG1 (or EXBG)  (N1CAOS, 1800E4H, bit 6~4)

FoNBG2
FoNBG3
FoRBGO

—For Sprite

(N2CAOS, 1800E4H, bit 10~8)
(N3CAOS, 1800E4H, bit 14~12)
(ROCAOS, 1800E6H, bit 2~0)
(SPCAOS, 1800E6H, bit 4~0)

— Special F unction Code Select (xxSFC S, 180024H)

— FoNBGO (or RBG1) (NOSFCS, 180024H, bit 0)
—For NBG1 (or EXBG) (N1SFCS, 180024H, bit 1)
—For NBG2
—For NBG3
—For RBGO

(N2SFC'S, 180024H, bit 2)
(N3SFCS, 180024H, bit 3)
(ROSFCS, 180024H, bit 4)

0 : Activates Special Funciddode A
1 : Activates Special FuncicBode B

— Special F unction Code (SF CDxx, 180026H)

For Special Function Code A (SFCDAXx, 180026H, bit 7~0)
For Special Function Code B (SFC DBx, 180026H, bit 15~8)

— SFCDxO :

E o

— SFCDx1 :
—SFCDx2 :
—SFCDx3 :
— SFCDx4 :
— SFCDx5 :
—SF CDx6 :
— SFCDx7 :

When Dot Color Code's dwer 4 bits are OH or 1H
When Dot Color Code's bwer 4 bits are 2H or 3H
When Dot Color Code's dwer 4 bits are 4H or 5H
When Dot Color Code's dwer 4 bits are 6H or 7H
When Dot Color Code's dwer 4 bits are 8H or 9H
When Dot Color Code's bwer 4 bits are AH or BH

When Dot Color Code's dwer 4 bits are CH or DH

When Dot Coor Code's dwer 4 bits are EH or FH
Does not use Special Funcion

. Uses Specia Function

291



Priority

— Line Color Screen Insert Enable (xxLCEN, 1800E8H)
For NBGO (or RBG1) (NOLCEN, 1800E8H, bit 0)
For NBG1 (or EXBG) (N1LCEN, 1800E8H, bit 1)

For NBG2 (N2LCEN, 1800E8H, bit 2)
For NBG3 (NSLCEN, 1800E8H, bit 3)
For RBGO (ROLCEN, 1800E8H, bit 4)
For Sprite (SPLCEN, 1800E8H, bit 5)

0 : Does not insert line color screen when the corresponding screen is the top image
1 : Inserts line color screen when the corresponding screen is the top image

— Special Priority Mode (xxSPRM, 1800EAH)
For NBGO (or RBG1) (NOSPRM, 1800EAH, bit 1~0)
For NBG1 (or EXBG) (N1SPRM, 1800EAH, bit 3~2)

For NBG2 (N2SPRM, 1800EAH, bit 5~4)

For NBG3 (N3SPRM, 1800EAH, bit 7~6)

For RBGO (ROSPRM, 1800EAH, bit 9~8)
00 : Mode O : Selects number LSB per screen
01 : Mode 1 : Selects number LSB per character

10 : Mode 2 : Selects number LSB per dot

— Special Priority Number (For Scroll Screen) (xxPRIN, 1800F8H~1800FCH)
For NBGO (or RBG1) (NOPRIN, 1800F8H, bit 2~0)
For NBG1 (or EXBG) (N1PRIN, 1800F8H, bit 10~8)

For NBG2 (N2PRIN, 1800FAH, bit 2~0)
For NBG3 (N3PRIN, 1800FAH, bit 10~8)
For RBGO (ROPRIN, 1800FCH, bit 2~0)
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Color Calculation

001 : RB

101 : NB
110 : NB

000 : Sprite

GO

010 : NBGO or RBG1
100 : NBG1 or EXBG

G2
G3

— Gradation Calculation Enable (BOKEN, 1800ECH, bit 15)
0 : Does not use Gradation Calculation Function
1 . Uses Gradation Calculation Function

— Gradation Screen Number (BOKN, 1800ECH, bit 14~12)

— Expanded Color Calculation Enable (EXCCEN, 1800ECH, bit 10)
0 : Does not use Expanded Color Calculation
1 : Uses Expanded Color Calculation

— Color Calculation Ratio Mode (CCRTMD, 1800ECH, bit 9)
0 : Mode 0 : Inthe case of color calculation, select per top image side

(
(or RBG1)
(or EXBG)

1 : Mode 1 : Inthe case of color calculation, select per second image side
— Color Calculation Mode (CCMD, 1800ECH, bit 8)

0 : Mode O : Add according to the register value color calculation ratio

1 : Mode1 : Addasis

— Color Calculation Enable (xxCCEN, 1800ECH)

(NOCCEN, 1800ECH, bit 0)
(N1CCEN, 1800ECH, bit 1)

For RBGO

For LNCL

For Sprite
0:
1:

For NBGO
For NBG1
For NBG2
For NBG3

(N2CCEN, 1800ECH. bit 2)
(N3CCEN, 1800ECH, bit 3)
(ROCCEN, 1800ECH, bit 4)
(LCCCEN, 1800ECH, bit 5)
(SPCCEN, 1800ECH, bit 6)

Does not do Color Calculation
Does Color Calculation

— Special Color Calculation Mode (xxSCCM, 1800EEH)

For NBGO (or RBG1) (NOSCCM, 1800EEH, bit 1~0)
For NBG1 (or EXBG) (N1SCCM, 1800EEH, bit 3~2)
For NBG2 (N2SCCM, 1800EEH, bit 5~4)
For NBG3 (N3SCCM, 1800EEH, bit 7~6)
For RBGO (ROSCCM, 1800EEH, bit 9~8)
00 : Mode 0 : Select color calculation enable per screen
01 : Mode 1 : Select color calculation enable per character
10 Mode 2 : Select color calculation enable per dot
11 Mode 3 : Select color calculation enable per MSB of color data
— Color Calculation Ratio (For Scroll Screen) (xxCCRT, 180108H~18010EH)
For NBGO (or RBG1) (NOCCRT, 180108H, bit 4~0)
For NBG1 (or EXBG) (N1CCRT, 180108H, bit 12~8)
For NBG2 (N2CCRT, 18010AH, bit 4~0)
For NBG3 (N3CCRT, 18010AH, bit 12~8)
For RBGO (ROCCRT, 18010CH, bit 4~0)
For LNCL (LCCCRT, 18010EH, bit 4~0)
For BACK (BKCCRT, 18010EH, bit 12~8)
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Color Offset

Sha

— Color Offset Enable (xxCOEN, 180110H)

1:

Uses Color Offset Function

— Color Offset Select (xxCOSL, 180112H)

For NBGO (or RBG1) (NOCOEN, 180110H, bit 0)
For NBG1 (or EXBG) (N1COEN, 180110H, bit 1)
For NBG2 (N2COEN, 180110H, bit 2)
For NBG3 (N3COEN, 180110H, bit 3)
For RBGO (ROCOEN, 180110H, bit 4)
For BACK (BKCOEN, 180110H, bit 5)
For Sprite (SPCOEN, 180110H, bit 6)
0 : Does not use Color Offset Function

For Color Offset A Red Data
For Color Offset A Green Data
For Color Offset A Blue Data
For Color Offset B Red Data
For Color Offset B Green Data
For Color Offset B Blue Data

dow Function

For NBGO (or RBG1) (NOCOSL, 180112H, bit 0)
For NBG1 (or EXBG) (N1COSL., 180112H., bit 1)
For NBG2 (N2COSL., 180112H, bit 2)
For NBG3 (N3COSL, 180112H, bit 3)
For RBGO (ROCOSL., 180112H. bit 4)
For BACK (BKCOSL., 180112H, bit 5)
For Sprite (SPCOSL, 180112H, bit 6)

0 : Uses value of Color Offset A
1 : Uses value of Color Offset B

— Color Offset Value (COxxx, 180114H~18011EH)

(COARD, 180114H, bit 8~0)

(COAGR, 180116H, bit 8~0)

(COABL. 180118H, bit 8~0)

(COARD, 18011AH, bit 8~0)

(COAGR, 18011CH, bit 8~0)

(COABL. 18011EH. bit 8~0)

— Shadow Enable (xxSDEN, 1800E2H)
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For NBGO (or RBG1) (NOSDEN, 1800E2H. bit 0)
For NBG1 (or EXBG) (N1SDEN, 1800E2H, bit 1)
For NBG2 (N2SDEN, 1800E2H, bit 2)
For NBG3 (N3SDEN, 1800E2H, bit 3)
For RBGO (ROSDEN, 1800E2H, bit 4)
For BACK (BKSDEN, 1800E2H, bit 5)

— Transparent Shadow Select (TPSDSL, 1800E2H)

0 : Disables Transparent Shadow Sprite
1 : Enables Transparent Shadow Sprite

I: 0 : Does not use Shadow Function (Does not add shadow)
1 : Uses Shadow Function (Adds shadow)
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Quick reference contains registers and VRAM tables as follows:

(1) Register Map: Shows registers in order of addresses; shows
register bit abbreviations.

(2) Register Bit List: Shows in order of register names; shows register
bit names, bit abbreviations, addresses and bit
positions.

(3) Register Bit Functions: Shows register bit functions in order of register
address.

(4) Table List: Shows VRAM table configuration.

16.1 Register Map

(A listing of the register maps begin on the next page.)
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* TV SCREEN MODE (READ ALLOWED)

15 14 13 12 11 10 9 8

TVWo [ DISP | ~ | ~ | ~ [ ~ [ =~ T ~ [soDCLVD]
180000H 7 6 5 4 3 2 1 0

[[LSMD1 | LSMDO | VRESO1 [VRESO0 | ~ | HRESO2 | HRESO1 | HRESOO |

 EXTERNAL SIGNAL ENABLE REGISTER (READ ALLOWED)

15 14 13 12 11 10 9 8
EXTEN [ ~ | ~ | ~ | =~ [ = [ ~ [EXLTENJEXSYEN]

180002H 7 6 5 4 3 2 1 0
[~ [ ~ | ~ | =~ | =~ | ~ | DASEL | EXBGEN]

*« SCREEN STATUS (READ ONLY)

15 14 13 12 11 10 9 8

TveTAT [~ | ~ | ~ | ~ ] ~ | '~ []EXLTFG | EXSYFG|
180004H 7 6 5 4 3 2 1 0

[ ~ | ~ | ~ | ~ |VBLANK|[HBLANK| ODD | PAL |

* VRAM SIZE (READ ALLOWED)

15 14 13 12 11 10 9 8
VRSIZE | VRAMSZ | ~ | ~ | ~ I ~ | ~ | ~ | ~ |
180006H 7 6 5 4 3 2 1 0

[~ | ~ T =~ T =~ T VER3 | VER2 | VER1 | VERO0 |

* H-COUNTER (READ ONLY)

15 14 13 12 11 10 9 8
HCNT [ -~ [ -~ [ -~ | ~ [ -~ [ ~ | HCT9 | HCT8 |
180008H 7 6 5 4 3 2 1 0
[ HCT7 | HCT6 | HCI5 | HCT4 | HCT3 | HCT2 | HCT1 | HCT0 |

* V-COUNTER (READ ONLY)

15 14 13 12 11 10 9 8
VCNT | ~ | ~ | ~ | ~ | ~ | ~ | vCT9 | vCT8 |
18000AH 7 6 5 4 3 2 1 0
[ vetz | vct6 | vCt5 | vCT4 [ vCT3 | VvCT2 | VCT1 | VCTO |
* RESERVE
15 14 13 12 11 10 9 8
. - -+ ~-~-1r--+r - t+r -1+ -~ 1T ~ 1
18000CH 7 6 5 4 3 2 1 0

* RAM CONTROL (READ ALLOWED)

15 14 13 12 11 10 9 8
RAMCTL [~ | ~ [ CRMDI [ CRMDO| =~ | ~ | VRBMD | VRAMD |]
18000EH 7 6 5 4 3 2 1 0

[RDBSB11[RDBSB10 [RDBSBO1|RDBSB00 | RDBSAT1|RDBSA10 [ RDBSA01|RDBSAQ0 |
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* VRAM CYCLE PATTERN (BANK AO0)

15 14 13 12 11 10 9 8
CYCAOL [VCPOA03 [VCPOAO2 [VCPOAOT [VCPOAOO [ VCPTA03 [VCP1A02 [VCP1A0T [VCPTAQO |
180010H 7 6 5 4 3 2 1 0

[VCP2A03 [VCP2A02 [VCP2A01 [VCP2A00 [ VCP3A03 [ VCP3A02 [ VCP3A0T [VCP3A00 |

* VRAM CYCLE PATTERN (BANK AO0)

15 14 13 12 11 10 9 8
CYCAOU [VCP4A03 [VCP4A02 [VCP4A01 [VCP4A00 [ VCP5A03 [VCP5A02 [VCP5A01 [VCP5AQ0 |
180012H 7 6 5 4 3 2 1 0

[VCP6A03 [VCP6A02 [ VCP6A0T [VCP6A00 [ VCP7A03 [ VCP7A02 [VCP7A01 [VCP7AQO |

* VRAM CYCLE PATTERN (BANK A1)

15 14 13 12 11 10 9 8
CYCA1L [VCPOA13 [VCPOA12 [VCPOA11[VCPOAT0 [VCP1A13 [VCP1A12 [VCP1A11[VCPT1A10|
180014H 7 6 5 4 3 2 1 0

[VCP2A13 [VCP2A12 [VCP2A11 [VCP2A10 [VCP3A13 [VCP3A12 [VCP3A11 [VCP3A10 |

* VRAM CYCLE PATTERN (BANK A1)

15 14 13 12 11 10 9 8
CYCA1U [VCP4A13 [VCP4A12[VCP4A11|VCP4A10 [ VCP5A13 [VCP5A12 [VCP5A11 [ VCP5ATO0 |
180016H 7 6 5 4 3 2 1 0

[VCPBAT3 [VCP6A12 [VCP6A11 [VCP6AT0 [VCP7A13 [VCP7A12 [VCP7A11 [VCP7AT0 |

* VRAM CYCLE PATTERN (BANK BO)

15 14 13 12 11 10 9 8
CYcBoL [VCP0B03 [VCP0B02 [VCP0BO01|VCPOB00 [VCP1B03 [VCP1B02 [VCP1B01VCP1B00 |
180018H 7 6 5 4 3 2 1 0

[VCP2B03 [VCP2B02 [VCP2B01 [ VCP2B00 | VCP3B03 [ VCP3B02 [ VCP3B01 [ VCP3B00 |

* VRAM CYCLE PATTERN (BANK BO)

15 14 13 12 11 10 9 8
CYCBOU [VCP4B03 [VCP4B02 [VCP4B01|VCP4B00 [ VCP5B03 [VCP5B02 [ VCP5B01 [VCP5B00 |
18001AH 7 6 5 4 3 2 1 0

[VCP6B03 [VCP6B02 [ VCP6B01[VCP6B00 [ VCP7B03 [ VCP7B02 [VCP7B01VCP7B00 |

* VRAM CYCLE PATTERN (BANK B1)

15 14 13 12 11 10 9 8
CYcBiL [VCPO0B13[VCP0B12[VCPOB11]VCPO0B10 [VCP1B13 [VCP1B12]VCP1B11|VCP1B10|
18001CH 7 6 5 4 3 2 1 0

[VCP2B13[VCP2B12 [VCP2B11 [VCP2B10 [VCP3B13 [ VCP3B12 [VCP3B11 [ VCP3B10 |

* VRAM CYCLE PATTERN (BANK B1)

15 14 13 12 11 10 9 8
CYCB1U [VCP4B13 [VCP4B12 [VCP4B11]VCP4B10 [VCP5B13 [VCP5B12 [VCP5B11[VCP5B10 |
18001EH 7 6 5 4 3 2 1 0

[VCP6B13[VCP6B12 [VCP6B11 | VCP6B10 [VCP7B13 [ VCP7B12 [VCP7B11VCP7B10 |
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« SCREEN DISPLAY ENABLE

15 14 13 12 11 10 9 8
BGON [~ [ =~ [ ~ [ ROTPON [ N3TPON | N2TPON | NTTPON | NOTPON ]
180020H 7 6 5 4 3 2 1 0

[~ [ ~ [ RION | ROON | N3ON | N20ON | N1ON | NOON |

* MOSAIC CONTROL

15 14 13 12 11 10 9 8
MZCTL  [MZSZV3 [ MZSZV2 | MZSZV1 | MZSZV0 | MZSZH3 | MZSZH2 | MZSZH1 | MZSZHO |
180022H 7 6 5 4 3 2 1 0

[~ [ ~ [ = T ROMZE [ N3MZE | N2MZE | N1MZE | NOMZE |

« SPECIAL FUNCTION CODE SELECT
15 14 13 12 11 10 9 8

seseL - ] - [ - [ - ] - - ] - ] -]
180024H 7 6 5 4 3 2 1 0
[ = [ = T =~ TTROSFCS | N3SFCS | N2SFCS | N1SFCS | NOSFCS |

« SPECIAL FUNCTION CODE

15 14 13 12 11 10 9 8
SFCODE [ SFCDB7 | SFCDB6 | SFCDB5 | SFCDB4 | SFCDB3 | SFCDB2 | SFCDB1 | SFCDBO |
180026H 7 6 5 4 3 2 1 0

[ SFCDA7 | SFCDA6 | SFCDA5 | SFCDA4 | SFCDA3 | SFCDA2 | SFCDAT | SFCDAD |

* CHARACTER CONTROL (NBGO, NBG1)

15 14 13 12 11 10 9 8
CHCTLA [ =~ | ~ [N1CHCN1]N1CHCNO[N1BMSZ1[N1BMSZ0[ NTBMEN | N1CHSZ |
180028H 7 6 5 4 3 2 1 0

[ = [NOCHCN2[NOCHCNT]NOCHCNO[NOBMSZ1]NOBMSZ0[ NOBMEN | NOCHSZ |

« CHARACTER CONTROL (NBG2, NBG3, RBGO)

15 14 13 12 11 10 9 8
CHCTLB [~  |ROCHCN2JROCHCN1[ROCHCNO]  ~ | ROBMSZ | ROBMEN | ROCHSZ |
18002AH 7 6 5 4 3 2 1 0
[ = [ ~ [N3CHCN[N3CHSZ] ~ | ~ | N2CHCN [ N2CHSZ |

* BITMAP PALETTE NUMBER (NBGO, NBG1)

15 14 13 12 11 10 9 8

BMPNA [~ [ ~ [N1BMPR|NIBMCC| ~ | N1BMP6 | N1BMP5 | N1BMP4 |

18002CH 7 6 5 4 3 2 1 0
[~ ] ~ [NOBMPR[NOBMCC|] ~ | NOBMP6 | NOBMP5 | NOBMP4 |

* BITMAP PALETTE NUMBER (RBGO)

15 14 13 12 11 10 9 8

BweNg | -~ | ~ | -~ | ~ | ~ | ~ ] ~ [ ~ |

18002EH 7 6 5 4 3 2 1 0
[~ [ ~ [ROBMPR|ROBMCC| ~ | ROBMP6 | ROBMP5 | ROBMP4 |
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« PATTERN NAME CONTROL (NBGO)

15 14 13 12 11 10 9 8
PNCNO | NOPNB |NOCNSM| ~ | ~ | ~ | ~~ | NOSPR | NOSCC |
180030H 7 6 5 4 3 2 1 0

[ NOSPLT6 | NOSPLT5 | NOSPLT4 | NOSCN4 [ NOSCN3 [ NOSCN2 | NOSCN1 | NOSCNO |

* PATTERN NAME CONTROL (NBG1)

15 14 13 12 11 10 9 8
PNCN1 [ NTPNB [NTICNSM| ~ | =~ | =~ | ~ | N1SPR | N1SCC |
180032H 7 6 5 4 3 2 1 0

[N1SPLT6 [ NTSPLT5 | NTSPLT4 | N1SCN4 | NTSCN3 | NTSCN2 | N1SCN1 | N1SCNO |

* PATTERN NAME CONTROL (NBG2)

15 14 13 12 11 10 9 8
PNCN2 [ N2PNB [N2CNSM| ~ | =~ | =~ ] ~ | N2SPR | N2SCC |
180034H 7 6 5 4 3 2 1 0

[ N2SPLT6 | N2SPLT5 | N2SPLT4 | N2SCN4 [ N2SCN3 [ N2SCN2 | N2SCN1 | N2SCNO |

* PATTERN NAME CONTROL (NBG3)

15 14 13 12 11 10 9 8
PNCN3 | N3PNB |N3CNsM| ~ | ~ | '~ | '~ | N3SPR | N3SCC |
180036H 7 6 5 4 3 2 1 0

[ N3SPLT6 | N3SPLT5 | N3SPLT4 | N3SCN4 [ N3SCN3 [ N3SCN2 | N3SCN1 | N3SCNO |

* PATTERN NAME CONTROL (RBGO)

15 14 13 12 11 10 9 8
PNCR [ ROPNB [ROCNSM| ~ | =~ | =~ | ~ | ROSPR | ROSCC |
180038H 7 6 5 4 3 2 1 0

[ROSPLT6 [ ROSPLT5 | ROSPLT4 | ROSCN4 | ROSCN3 | ROSCN2 | ROSCN1 | ROSCNO |

* PLANE SIZE

15 14 13 12 11 10 9 8
PLsZ ~ [RBOVRT | RBOVRO |RBPLSZ1|RBPLSZ0 | RAOVR1 | RAOVRO | RAPLSZ1 [RAPLSZ0 ]
18003AH 7 6 5 4 3 2 1 0

[N3PLSZ1 [ N3PLSZ0 [ N2PLSZ1 [ N2PLSZ0 | N1PLSZ1 | NTPLSZ0 | NOPLSZ1 | NOPLSZ0 |

* MAP OFFSET (NBGO~NBG3)

15 14 13 12 11 10 9 8

MPOFN [ ~ | N3MP8 | N3MP7 | N3MP6 | ~ | N2MP8 | N2MP7 | N2MP6 |

18003CH 7 6 5 4 3 2 1 0
[~ [ NIMP8 | NIMP7 | NTMP6 | ~ | NOMP8 | NOMP7 | NOMP6 |

* MAP OFFSET (ROTATION PARAMETER A,B)

15 14 13 12 11 10 9 8

wpoFR [ = [ = [ = [ ~ [ = [ =~ [ - [ ~ ]

18003EH 7 6 5 4 3 2 1 0
[~ [ RBVMP8 [ RBMP7 | RBMP6 | ~ | RAMP8 | RAMP7 | RAMP6 |
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« MAP (NBGO, PLANE A,B)

15 14 13 12 11 10 9 8
MPABNO [ ~ | ~ | NOMPB5 | NOMPB4 | NOMPB3 | NOMPB2 | NOMPB1 | NOMPBO |
180040H 7 6 5 4 3 2 1 0

| ~ | ~

[ NOMPA5 | NOMPA4 | NOMPA3 | NOMPA2 | NOMPAT | NOMPAD |

* MAP (NBGO, PLANE C,D)

15 14 13 12 11 10 9 8
MPCDNO [ ~ | ~ | NOMPD5 | NOMPD4 | NOMPD3 | NOMPD2 | NOMPD1 | NOMPDO |
180042H 7 6 5 4 3 2 1 0

[ NOMPC5 [ NOMPC4 | NOMPC3 | NOMPC2 | NOMPC1 | NOMPCO |

* MAP (NBG1, PLANE A,B)

15 14 13 12 11 10 9 8
MPABN1 [ ~ | ~ | N1MPB5| N1MPB4 | NTMPB3 | NTMPB2 | NTMPB1 | NTMPBO |
180044H 7 6 5 4 3 2 1 0

| NTMPA5 | NIMPA4 | N1TMPA3 | NTMPA2 [ NTMPA1 [ N1MPAO |

* MAP (NBG1, PLANE C,D)

15 14 13 12 11 10 9 8
MPCON1 [~ | ~ | N1MPD5] NTMPD4 [ NTMPD3 | NTMPD2 | NTMPD1 | NTMPDO |
180046H 7 6 5 4 3 2 1 0

| ~ | ~

[ [NTMPC5 | N1MPC4 | NTMPC3 | NTMPC2 | NTMPC1 | NTMPCO |

* MAP (NBG2, PLANE A,B)

15 14 13 12 11 10 9 8
MPABN2 [ ~ | ~ | N2MPB5 | N2MPB4 | N2MPB3 [ N2MPB2 | N2MPB1 | N2MPBO |
180048H 7 6 5 4 3 2 1 0

[ N2MPA5 | N2MPA4 | N2MPA3 | N2MPA2 | N2MPA1 | N2MPAO |

« MAP (NBG2, PLANE C,D)

15 14 13 12 11 10 9 8
MPCDN2 [ ~ | ~ | N2MPD5 | N2MPD4 | N2MPD3 | N2MPD2 | N2MPD1 | N2MPDO |
18004AH 7 6 5 4 3 2 1 0

[ N2MPC5 | N2MPC4 | N2MPC3 | N2MPC2 | N2MPC1 | N2MPCO |

* MAP (NBG3, PLANE A,B)

15 14 13 12 11 10 9 8
MPABN3 [ ~ | ~ | N3MPB5 ] N3MPB4 | N3MPB3 | N3MPB2 | N3MPB1 | N3MPBO |
18004CH 7 6 5 4 3 2 1 0

[ N3MPA5 | N3MPA4 | N3MPA3 | N3MPA2 | N3MPAT | N3MPAD |

« MAP (NBG3, PLANE C,D)

15 14 13 12 11 10 9 8
MPCDN3 [~ | ~ | N3MPD5 | N3MPD4 | N3MPD3 | N3MPD2 | N3MPD1 | N3MPDO |
18004EH 7 6 5 4 3 2 1 0

[ N3MPC5 [ N3MPC4 | N3MPC3 | N3MPC2 | N3MPC1 | N3MPCO |
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* MAP (ROTATION PARAMETER A, PLANE A,B)

15 14 13 12 11 10 9 8
MPABRA [ ~ | ~ | RAMPB5 | RAMPB4 | RAMPB3 [ RAMPB2 | RAMPB1 | RAMPBO |
180050H 7 6 5 4 3 2 1 0

[ = [ ~ [RAMPA5]RAMPA4 | RAMPA3 | RAMPA2 | RAMPAT | RAMPAO |

* MAP (ROTATION PARAMETER A, PLANE C,D)

15 14 13 12 11 10 9 8
MPCDRA [ ~ | ~ | RAMPD5 | RAMPD4 | RAMPD3 | RAMPD2 | RAMPD1 | RAMPDO |
180052H 7 6 5 4 3 2 1 0

[ = [ ~ [RAMPC5|RAMPC4 | RAMPC3 [ RAMPC2 | RAMPC1 | RAMPCO |

* MAP (ROTATION PARAMETER A, PLANE E,F)

15 14 13 12 11 10 9 8
MPEFRA [ ~ | ~ | RAMPF5 | RAMPF4 | RAMPF3 | RAMPF2 | RAMPF1 | RAMPFO |
180054 7 6 5 4 3 2 1 0

[~ [ ~ [RAMPE5]|RAMPE4 | RAMPE3 | RAMPE2 | RAMPE1 | RAMPEO |

* MAP (ROTATION PARAMETER A, PLANE G,H)

15 14 13 12 11 10 9 8
MPGHRA [ ~ | ~ | RAMPH5 | RAMPH4 | RAMPH3 | RAMPH2 | RAMPH1 | RAMPHO |
180056H 7 6 5 4 3 2 1 0

[~ | ~ [RAMPG5]RAMPG4|RAMPG3 | RAMPG2 [ RAMPG1] RAMPGO |

* MAP (ROTATION PARAMETER A, PLANE 1,J)

15 14 13 12 11 10 9 8
MPIURA [~ | ~ | RAMPJ5 | RAMPJ4 | RAMPJ3 | RAMPJ2 | RAMPJ1 | RAMPJO |
180058H 7 6 5 4 3 2 1 0

[ = [ ~ [ RAMPI5 | RAMPI4 | RAMPI3 | RAMPI2 | RAMPI1 | RAMPIO |

* MAP (ROTATION PARAMETER A, PLANE K,L)

15 14 13 12 11 10 9 8
MPKLRA [ ~ | ~ | RAMPL5| RAMPL4 | RAMPL3 [ RAMPL2 | RAMPL1 | RAMPLO |
18005AH 7 6 5 4 3 2 1 0

[ = [ ~ [RAMPK5] RAMPK4 | RAMPK3 [ RAMPK2 | RAMPK1 | RAMPKO |

« MAP (ROTATION PARAMETER A, PLANE M,N)

15 14 13 12 11 10 9 8
MPMNRA [~ | =~ | RAMPN5 | RAMPN4 | RAMPN3 | RAMPN2 | RAMPN1 | RAMPNO |
18005CH 7 6 5 4 3 2 1 0

[~ [ ~ [RAVPM5]RAMPM4] RAMPM3] RAMPM2] RAMPM1] RAMPMO]

* MAP (ROTATION PARAMETER A, PLANE O,P)

15 14 13 12 11 10 9 8
MPOPRA [ ~ | ~ | RAMPP5 | RAMPP4 | RAMPP3 [ RAMPP2 | RAMPP1 | RAMPPO |
18005EH 7 6 5 4 3 2 1 0

[~ [ ~ [RAMPO5]RAMPO4]RAMPO3 | RAMPO2 | RAMPO1 [ RAMPOO |
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* MAP (ROTATION PARAMETER B, PLANE A,B)

15 14 13 12 11 10 9 8
MPABRB [ ~ | ~ | RBMPB5| RBMPB4 | RBMPB3 | RBMPB2 | RBMPB1 | RBMPBO |
180060H 7 6 5 4 3 2 1 0

[ = [ ~ [RBMPA5 | RBMPA4 | RBMPA3 | RBMPA2 | RBMPAT | RBMPAO |

* MAP (ROTATION PARAMETER B, PLANE C,D)

15 14 13 12 11 10 9 8
MPCDRB [ ~ | ~ | RBMPD5 | RBMPD4 | RBMPD3 [ RBMPD2 | RBMPD1 | RBMPDO |
180062H 7 6 5 4 3 2 1 0

[~ | ~ [RBMPC5]RBMPC4 | RBMPC3 | RBMPC2 | RBMPC1 | RBMPCO |

* MAP (ROTATION PARAMETER B, PLANE E,F)

15 14 13 12 11 10 9 8
MPEFRB [ ~ | ~ | RBMPF5 | RBMPF4 | RBMPF3 | RBMPF2 | RBMPF1 | RBMPFO |
180064 7 6 5 4 3 2 1 0

[ = [ ~ [RBMPE5 ] RBMPE4 | RBMPE3 | RBMPE2 | RBMPE1 | RBMPEOQ |

* MAP (ROTATION PARAMETER B, PLANE G,H)

15 14 13 12 11 10 9 8
MPGHRB [ ~ | ~ | RBMPH5 | RBMPH4 | RBMPH3 | RBMPH2 | RBMPH1 | RBMPHO |
180066H 7 6 5 4 3 2 1 0

[~ [ ~ [RBMPG5|RBMPG4]RBMPG3 | RBMPG2 | RBMPG1] RBMPGO |

* MAP (ROTATION PARAMETER B, PLANE 1,J)

15 14 13 12 11 10 9 8
MPURB [ ~ | ~ | RBMPJ5 | RBMPJ4 | RBMPJ3 | RBMPJ2 | RBMPJ1 | RBMPJO |
180068H 7 6 5 4 3 2 1 0

[~ [ =~ [ RBMPI5] RBMPI4 | RBMPI3 | RBMPI2 | RBMPI1 | RBMPIO |

* MAP (ROTATION PARAMETER B, PLANE K,L)

15 14 13 12 11 10 9 8
MPKLRB [ ~ | ~ | RBMPL5| RBMPL4 | RBMPL3 | RBMPL2 | RBMPL1 | RBMPLO |
18006AH 7 6 5 4 3 2 1 0

[ = [ ~ [ RBMPK5 | RBMPK4 | RBMPK3 | RBMPK2 | RBMPK1 | RBMPKO |

« MAP (ROTATION PARAMETER B, PLANE M,N)

15 14 13 12 11 10 9 8
MPMNRB [ ~ | ~ | RBMPN5 | RBMPN4 | RBMPN3 | RBMPN2 | RBMPN1 | RBMPNO |
18006CH 7 6 5 4 3 2 1 0

[ = [ ~ [RBMPM5]RBMPM4] RBMPM3] RBMPM2] RBMPM1] RBMPMO]

* MAP (ROTATION PARAMETER B, PLANE O,P)

15 14 13 12 11 10 9 8
MPOPRB [ ~ | ~ | RBMPP5] RBMPP4 | RBMPP3 [ RBMPP2 | RBMPP1 | RBMPPO |
18006EH 7 6 5 4 3 2 1 0

[~ [ ~ [RBMPO5]RBMPO4]RBMPO3| RBMPO2 | RBMPO1] RBMPOO |
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*« SCREEN SCROLL VALUE (NBGO, HORIZONTAL INTEGER PART)

15 14 13 12 11 10 9 8
ScxiNo [~ [ ~ [ =~ T =~ T = TNOSCXI10] NOSCXI9 | NOSCXI8 |
180070H 7 6 5 4 3 2 1 0

| NOSCXI7 | NOSCXI6 | NOSCXI5 [ NOSCXI4 | NOSCXI3 | NOSCXI2 | NOSCXI1 | NOSCXIO |

« SCREEN SCROLL VALUE (NBGO, HORIZONTAL FRACTIONAL PART)

15 14 13 12 11 10 9 8
SCXDNO [NOSCXD1[NOSCXD2]NOSCXD3[NOSCXD4 | NOSCXD5 [ NOSCXD6 [NOSCXD7 [NOSCXD8 ]
180072H 7 6 5 4 3 2 1 0

*« SCREEN SCROLL VALUE (NBGO, VERTICAL INTEGER PART)

15 14 13 12 11 10 9 8
scYNo [~ [ =~ [ =~ [ =~ [ ~ [NOSCYI10] NOSCYI9| NOSCYI8|
180074H 7 6 5 4 3 2 1 0

[ NOSCYI17 | NOSCY16 | NOSCYI5 | NOSCYI4 [ NOSCYI3 [ NOSCYI2 | NOSCYI1 | NOSCYIO |

« SCREEN SCROLL VALUE (NBGO, VERTICAL FRACTIONAL PART)

15 14 13 12 11 10 9 8
SCYDNO [NOSCYD1[NOSCYD2]NOSCYD3[NOSCYD4|NOSCYD5|[NOSCYD6 [NOSCYD7 [NOSCYD8]
180076H 7 6 5 4 3 2 1 0

» COORDINATE INCREMENT (NBGO, HORIZONTAL INTEGER PART)
15 14 13 12 11 10 9 8

zwxino [~ T~ T =~ 1 =~ T =~ T =~ T =~ T =7
180078H 7 6 5 7 3 2 1 0
= T = [ =~ [ = | =~ [ NozMXi2] NoZMXI1] NOZMXi0]

* COORDINATE INCREMENT (NBGO, HORIZONTAL FRACTIONAL PART)

15 14 13 12 11 10 9 8
ZMXDNO [NOZMXD1]NOZMXD2[NOZMXD3] NOZMXD4] NOZMXD5] NOZMXD6] NOZMXD7 | NOZMXD8]
18007AH 7 6 5 4 3 2 1 0

| | - | | - | | - | | - |

* COORDINATE INCREMENT (NBGO, VERTICAL INTEGER PART)
15 14 13 12 11 10 9 8

zmywo |~ | 0~ | ~ | ~ { ~ | ~ {1 ~ 1 =~ 1
18007CH 7 6 5 4 3 2 1 0
[~ | ~ [ =~ [ =~ [ ~ [NozmYi2[ NOZMYI1] NOZMYIO]

* COORDINATE INCREMENT (NBGO, VERTICAL FRACTIONAL PART)

15 14 13 12 11 10 9 8
ZMYDNO [NOZMYD1[NOZMYD2[NOZMYD3]N0OZMYD4] NOZMYD5]NOZMYD6[NOZMYD7 [ NOZMY D8]
18007EH 7 6 5 4 3 2 1 0
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* SCREEN SCROLL VALUE (NBG1, HORIZONTAL INTEGER PART)

15 14 13 12 11 10 9 8
SCxiINt [~ [ ~ [ =~ T =~ T = N1SCXI10] NISCXI9 [ N1SCXI8|
180080H 7 6 5 4 3 2 1 0

[[NTSCXI7 | N1SCXI6 | NTSCXI5 | NTSCXI4 | N1SCXI3 | N1SCXI2 [ NTSCXI1 | N1SCXI0 |

* SCREEN SCROLL VALUE (NBG1, HORIZONTAL FRACTIONAL PART)

15 14 13 12 11 10 9 8
SCXDN1 [N1SCXD1[N1SCXD2]N1SCXD3[N1SCXD4|N1SCXD5|[N1SCXD6N1SCXD7 [N1SCXD8]
180082H 7 6 5 4 3 2 1 0

* SCREEN SCROLL VALUE (NBG1, VERTICAL INTEGER PART)

15 14 13 12 11 10 9 8
SCYINt [~ | ~ [ =~ [ ~ [ =~ [N1SCYI10] NISCYI9] N1SCYIg]|
180084H 7 6 5 4 3 2 1 0

[[NTSCYI7 [ N1SCYI6 | N1SCYI5 [ N1SCY14 | NTSCYI3 [ N1SCYI2 | N1SCYI1 [ N1SCYI0 |

« SCREEN SCROLL VALUE (NBG1, VERTICAL FRACTIONAL PART)

15 14 13 12 11 10 9 8
SCYDN1 [N1SCYD1[N1SCYD2[N1SCYD3[N1SCYD4|N1SCYD5|[N1SCYD6[N1SCYD7 [N1SCYD8]
180086H 7 6 5 4 3 2 1 0

+« COORDINATE INCREMENT (NBG1, HORIZONTAL INTEGER PART)
15 14 13 12 11 10 9 8

zwxnt [~ T~ T =~ 1 ~ T =~ T =~ T =T =7
180088H 7 6 5 7 3 2 1 0
= T = [ = [ = | = [ NizMXi2] NiZMXi1] NiZMXi0]

+ COORDINATE INCREMENT (NBG1, HORIZONTAL FRACTIONAL PART)

15 14 13 12 11 10 9 8
ZMXDN1 [N1ZMXD1[N1ZMXD2[N1ZMXD3] N1ZMXD4] N1ZMXD5] N1ZMXD6] N1ZMXD7| N1ZMXD8]
18008AH 7 6 5 4 3 2 1 0

| | - | | - | | - | | - |

* COORDINATE INCREMENT (NBG1, VERTICAL INTEGER PART)

15 14 13 12 11 10 9 8
amvint of - | - | - | -~ | - | - | -~ [ - |
18008CH 7 6 5 4 3 2 1 0

[ ~ | ~ | ~ | ~ | ~ | N1zZmYI2] N1ZMYI1]| N1ZMYIO|

*« COORDINATE INCREMENT (NBG1, VERTICAL FRACTIONAL PART)

15 14 13 12 11 10 9 8
ZMYDN1 [N1ZMYD1[N1ZMYD2[N1ZMYD3[N1ZMYD4|N1ZMYD5[N1ZMYD6[N1ZMYD7[N1ZMYD8]
18008EH 7 6 5 4 3 2 1 0
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« SCREEN SCROLL VALUE (NBG2, HORIZONTAL)

15 14 13 12 11 10 9 8
scxN2 [~ | ~ [ =~ T ~ T = [N2SCX10] N2SCX9 | N2SCX8 |
180090H 7 6 5 4 3 2 1 0

[ N2SCX7 | N2SCX6 | N2SCX5 | N2SCX4 | N2SCX3 | N2SCX2 | N2SCX1 | N2SCXO0 |

* SCREEN SCROLL VALUE (NBG2, VERTICAL)

15 14 13 12 11 10 9 8
scyN2 [~ [ ~ [T =~ [ =~ [ =~ [N2SCY10] N2SCY9 | N2SCY8 |
180092H 7 6 5 4 3 2 1 0

[[N2SCY7 | N2SCY6 | N2SCY5 | N2SCY4 | N2SCY3 | N2SCY2 | N2SCY1 | N2SCYO0 |

« SCREEN SCROLL VALUE (NBG3, HORIZONTAL)

15 14 13 12 11 10 9 8
scxN3 [~ [ =~ [ =~ [ =~ [ ~ [N3SCX10] N3SCX9 | N35CX8 |
180094H 7 6 5 4 3 2 1 0

| N3SCX7 | N3SCX6 | N3SCX5 | N3SCX4 [ N3SCX3 [ N3SCX2 | N3SCX1 | N3SCXO |

* SCREEN SCROLL VALUE (NBG3, VERTICAL)

15 14 13 12 11 10 9 8
scyN3 [ = [ =~ [ =~ T = T = ]N3SCY10] N3SCY9 | N35CY8 |
180096H 7 6 5 4 3 2 1 0

[[N3SCY7 | N3SCY6 | N3SCY5 | N3SCY4 | N3SCY3 | N3SCY2 | N3SCY1 | N3SCYO |

« REDUCTION ENABLE

15 14 13 12 11 10 9 8
zmeTL [ =~ [ = [ =~ [ = T =~ T = [N1Z™MQT [ N1ZMHF |
180098H 7 6 5 4 3 2 1 0

| ~ | ~ | ~ | ~ | ~ | ~ | NOZMQT | NOZMHF |

* LINE AND VERTICAL CELL SCROLL CONTROL (NBGO, NBG1)

15 14 13 12 11 10 9 8
SCRCTL [ ~ | ~ ] N1LSS1 | N1LSSO | N1LZMX | N1LSCY | N1LSCX | N1VCSC |
18009AH 7 6 5 4 3 2 1 0

[  ~ | ~ | NOLSS1 [ NOLSSO | NOLZMX | NOLSCY | NOLSCX | NOVCSC |

* VERTICAL CELL SCROLL TABLE ADDRESS (NBGO, NBG1)

15 14 13 12 11 10 9 8
vestao | -~ | -~ | ~ | -~ | -~ [ -~ | - | =~ |
18009CH 7 6 5 4 3 2 1 0

[ = [ ~ T =~ T = T = TTVCSTA18]VCSTA17]VCSTA16]

* VERTICAL CELL SCROLL TABLE ADDRESS (NBGO, NBG1)

15 14 13 12 11 10 9 8
VCSTAL [VCSTA15[VCSTA14 [VCSTAT3 [VCSTAT2 [VCSTAT1 [VCSTA10 | VCSTA9 | VCSTAS |
18009EH 7 6 5 4 3 2 1 0

[[VCSTA7 [ VCSTA6 | VCSTA5 | VCSTA4 | VCSTA3 | VCSTA2 | VCSTAT | ~
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* LINE SCROLL TABLE ADDRESS (NBGO)
15 14 13 12 11 10 9 8

stau [~ [ = [ = [ - [ =~ [ - [ =~ [ - ]
1800A0H 7 6 5 4 3 2 1 0
| ~ | ~ | ~ | ~ | ~ | NOLSTA18| NOLSTA17| NOLSTA16|

* LINE SCROLL TABLE ADDRESS (NBGO)

15 14 13 12 11 10 9 8
LSTAOL | NOLSTA15| NOLSTA14| NOLSTA13| NOLSTA12| NOLSTA11 | NOLSTA10| NOLSTA9 | NOLSTAS8 |
1800A2H 7 6 5 4 3 2 1 0

| NOLSTA7 | NOLSTAG | NOLSTAS5 | NOLSTA4 | NOLSTA3 | NOLSTA2 | NOLSTA1 | ~ |

* LINE SCROLL TABLE ADDRESS (NBGL1)
15 14 13 12 11 10 9 8

stav = [~ [ - [ - [ = [ =~ [ - [ - ]
1800A4H 7 6 5 4 3 2 1 0
| ~ | ~ | ~ | ~ l ~ I N1LSTA18| N1LSTA17| N1LSTA16|

* LINE SCROLL TABLE ADDRESS (NBG1)

15 14 13 12 11 10 9 8
LSTA1L | N1LSTA15| N1LSTA14| N1LSTA13| N1LSTA12I N1LSTA11| N1LSTA10| N1LSTA9 | N1LSTAS8 |
1800A6H 7 6 5 4 3 2 1 0

| N1LSTA7 | N1LSTA6 | N1LSTAS | N1LSTA4 | N1LSTA3 | N1LSTA2 | N1LSTA1 | ~ |

* LINE COLOR SCREEN TABLE ADDRESS

15 14 13 12 11 10 9 8
LcTAu  [teetvd] ~ | -~ | ~ | -~ T -~ T -~ [ -~ |
1800A8H 7 6 5 4 3 2 1 0

[~ | ~ [ =~ | =~ [ ~ [JLCTA18 [ LCTAT7 | LCTA16 |

* LINE COLOR SCREEN TABLE ADDRESS

15 14 13 12 11 10 9 8
LCTAL [ LCTA15 | LCTA14 | LCTA13 | LCTA12 | LCTA11 | LCTA10 | LCTA9 | LCTA8 |
1800AAH 7 6 5 4 3 2 1 0

[ LCTA7 | LCTA6 | LCTA5 | LCTA4 | LCTA3 | LCTA2 | LCTAT | LCTAO |

* BACK SCREEN TABLE ADDRESS

15 14 13 12 11 10 9 8
BKTAU [BKCLMD] -~ | =~ | =~ | -~ | -~ [ =~ | =~ |
1800ACH 7 6 5 4 3 2 1 0

[~ | ~ [ =~ T =~ [ =~ [BKTA18 [ BKTA17 | BKTAT6 |

* BACK SCREEN TABLE ADDRESS

15 14 13 12 11 10 9 8
BKTAL [ BKTAT5 | BKTA14 | BKTA13 | BKTA12 | BKTA11 | BKTA10 | BKTA9 | BKTAS |
1800AEH 7 6 5 4 3 2 1 0

[ BKTA7 | BKTA6 | BKTA5 | BKTA4 | BKTA3 | BKTA2 | BKTA1 | BKTAO |
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* ROTATION PARAMETER MODE
15 14 13 12 11 10 9 8

rRevo | -~ | ~ [ ~ | ~ [ ~ | ~ [ ~ [ = 1]
1800BOH 7 6 5 Z 3 2 1 0
[~ | =~ | =~ [ =~ [ = [ =~ [ RPvDi] RPMDO |

* ROTATION PARAMETER READ CONTROL

15 14 13 12 11 10 9 8
RPRCTL | ~ | ~ | ~ | ~ | ~ | RBKASTRE| RBYSTRE | RBXSTRE |
1800B2H 7 6 5 4 3 2 1 0

| ~ | ~ | ~ | ~ | ~ |RAKASTRE| RAYSTRE | RAXSTRE |

* COEFFICIENT TABLE CONTROL

15 14 13 12 11 10 9 8
KICTL [ =~ | =~ [ ~ | RBKLCE | RBKMD1 | RBKMDO | RBKDBS | RBKTE ]
1800B4H 7 6 5 4 3 2 1 0

[ = [ ~ [ =~ [RAKLCE [ RAKMD1 | RAKMDO | RAKDBS | RAKTE |

» COEFFICIENT TABLE ADDRESS OFFSET (ROTATION PARAMETER A, B)

15 14 13 12 11 10 9 8
KTAOF | ~ | ~ | ~ | ~ | ~ | RBKTAosz| RBKTAOS1| RBKTAOSO|
1800B6H 7 6 5 4 3 2 1 0

| ~ | ~ | ~ | ~ | ~ | RAKTAOSZl RAKTAOS1| RAKTAOSOl

« SCREEN OVER PATTERN NAME (ROTATION PARAMETER A)

15 14 13 12 11 10 9 8
OVPNRA [RAOPN15[RAOPN14 [RAOPN13[RAOPN12[RAOPN11[RAOPN10 | RAOPNS | RAOPNS |
1800B8H 7 6 5 4 3 2 1 0

[RAOPN7 [ RAOPNG | RAOPN5 | RAOPN4 | RAOPN3 [ RAOPN2 | RAOPN1 | RAOPNO |

« SCREEN OVER PATTERN NAME (ROTATION PARAMETER B)

15 14 13 12 11 10 9 8
OVPNRB [RBOPN15RBOPN14]RBOPN13[RBOPN12[RBOPN11|RBOPN10] RBOPN9 | RBOPNS |
1800BAH 7 6 5 4 3 2 1 0

[RBOPN7 | RBOPN6 | RBOPN5 | RBOPN4 | RBOPN3 | RBOPN2 | RBOPN1 | RBOPNO |

* ROTATION PARAMETER TABLE ADDRESS (ROTATION PARAMETER A,B)
15 14 13 12 11 10 9 8

Retay [ - - ] - [ - [ - ] - ] - ] -]
1800BCH 7 6 5 4 3 2 1 0
[~ | -~ [ =~ T =~ | =~ |RPTA18 ] RPTAI7 | RPTAT6 |

* ROTATION PARAMETER TABLE ADDRESS (ROTATION PARAMETER A, B)

15 14 13 12 11 10 9 8
RPTAL [ [RPTA15 | RPTA14 | RPTA13 | RPTA12 | RPTA11 | RPTA10 | RPTA9 | RPTA8 |
1800BEH 7 6 5 4 3 2 1 0

[ RPTA7 | RPTA6 | RPTA5 | RPTA4 | RPTA3 | RPTA2 | RPTA1 |  ~ |
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* WINDOW POSITION (W0, HORIZONTAL START POINT)

15 14 13 12 11 10 9 8
wesxo [~ | =~ [ =~ [ ~ | =~ T = WOSX9 | WOSX8
1800COH 7 6 5 4 3 2 1 0

[WOSX7 | WOSX6 | WOSX5 | WOSX4 | WOSX3 | WOSX2 | WOSXT | WOSXO
« WINDOW POSITION (WO, VERTICAL START POINT)

15 14 13 12 11 10 9 8
wesyo [ ~ | =~ | =~ [ ~ [ =~ [ = ~ | WO0SY8
1800C2H 7 6 5 4 3 2 1 0

[[WOSY7 | WOSY6 | WOSY5 | WOSY4 | WOSY3 | WOSY2 | WOSYT | WOSYO0
* WINDOW POSITION (W0, HORIZONTAL END POINT)

15 14 13 12 11 10 9 8
weexo [~ [ ~ [ ~ [ =~ [ =~ T - WOEX9 | WOEX8
1800C4H 7 6 5 4 3 2 1 0

[TWOEX7 | WOEX6 | WOEX5 | WOEX4 | WOEX3 | WOEX2 | WOEX1 | WOEXO
« WINDOW POSITION (WO, VERTICAL END POINT)

15 14 13 12 11 10 9 8
wpeyo [~ | =~ | =~ [ ~ | =~ T = ~ | WOEY8
1800C6H 7 6 5 4 3 2 1 0

[WOEY7 | WOEY6 | WOEY5 | WOEY4 | WOEY3 | WOEY2 | WOEY1 | WOEYO
« WINDOW POSITION (W1, HORIZONTAL START POINT)

15 14 13 12 11 10 9 8
wesxt [ ~ | =~ | =~ [ ~ [ =~ [ = W1SX9 | W1SX8
1800C8H 7 6 5 4 3 2 1 0

[[W1SX7 | W1SX6 | W1SX5 | W1SX4 | W1SX3 | W1SX2 | W1SXT | W1SX0
« WINDOW POSITION (W1, VERTICAL START POINT)

15 14 13 12 11 10 9 8
wesytr [~ [ ~ [ ~ | =~ [ ~ T = ~ | Wisvs
1800CAH 7 6 5 4 3 2 1 0

[W1SY7 [ W1SY6 | WTSY5 | W1SY4 | W1SY3 | W1SY2 | W1SY1 | W1SY0
« WINDOW POSITION (W1, HORIZONTAL END POINT)

15 14 13 12 11 10 9 8
weext [~ T =~ [ =~ [ ~ | =~ T = WT1EX9 | W1EX8
1800CCH 7 6 5 4 3 2 1 0

[[WIEX7 | W1EX6 | WI1EX5 | W1EX4 | W1EX3 | WIEX2 | WI1EXT | WTEXO
« WINDOW POSITION (W1, VERTICAL END POINT)

15 14 13 12 11 10 9 8
wpeytr [~ | =~ | =~ [ ~ [ ~ [ = ~ | WIEYS8
1800CEH 7 6 5 4 3 2 1 0

[ WIEY7 | WIEY6 | W1EY5 | W1EY4 | W1EY3 | WIEY2 | WIEY1 | W1EYO0
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« WINDOW CONTROL (NBGO, NBG1)

15 14 13 12 11 10 9 8

WCTLA [ NTLOG | ~ | N1SWE | NISWA | NTW1E | N1W1A | NTWOE | NTWOA |

1800DOH 7 6 5 4 3 2 1 0
[[NOLOG | ~ | NOSWE | NOSWA | NOW1E | NOW1A | NOWOE | NOWOA |

« WINDOW CONTROL (NBG2, NBG3)

15 14 13 12 11 10 9 8

WCTLB [ N3LOG | =~ | N3SWE | N3SWA | N3W1E | N3W1A | N3WOE | N3WOA |

1800D2H 7 6 5 4 3 2 1 0
[[N2LOG | ~ | N2SWE | N2SWA | N2W1E | N2W1A | N2WOE | N2WOA |

« WINDOW CONTROL (RBGO, SPRITE)

15 14 13 12 11 10 9 8
WCTLC [ SPLOG | ~ [ SPSWE [ SPSWA | SPW1E | SPW1A | SPWOE | SPWOA |
1800D4H 7 6 5 4 3 2 1 0

[ ROLOG | ~ | ROSWE | ROSWA [ ROW1E [ ROW1A | ROWOE | ROWOA |

* WINDOW CONTROL (PARAMETER WINDOW, COLOR CALC. WINDOW)

15 14 13 12 11 10 9 8

WCTLD [ CCLOG | =~ | CCSWE | CCSWA | CCWIE | CCW1A | CCWOE | CCWOA |

1800D6H 7 6 5 4 3 2 1 0
[RPLOG | ~ | =~ | =~ | RPWIE | RPWIA | RPWOE | RPWOA |

* LINE WINDOW TABLE ADDRESS (WO0)

15 14 13 12 11 10 9 8
LWTAOU [WOLWE] -~ | =~ | =~ | =~ | =~ | =~ | =~ |
1800D8H 7 6 5 4 3 2 1 0

| ~ | ~ | ~ | ~ | ~ | WOLWTA18| WOLWTA17| WOLWTA16|

* LINE WINDOW TABLE ADDRESS (WO0)

15 14 13 12 11 10 9 8
LWTAOL | WOLWTA15| WOLWTA14| WOLWTA13| WOLWTA12| WOLWTA1T1 | WOLWTA10| WOLWTA9 | WOLWTAS8 |
1800DAH 7 6 5 4 3 2 1 0

| WOLWTA7| WOLWTA6| WOLWTA5| WOLWTA4| WOLWTA3| WOLWTA2| WOLWTA1 | ~ |

* LINE WINDOW TABLE ADDRESS (W1)

15 14 13 12 11 10 9 8
LWTA1U | W1LWE | ~ | 3 | - | = | = | = | — |
1800DCH 7 6 5 4 3 2 1 0

| ~ | ~ I ~ | ~ | ~ | W1LWTA18| W1 LWTA17| W1LWTA16|

* LINE WINDOW TABLE ADDRESS (W1)

15 14 13 12 11 10 9 8
LWTA1L | W1LWTA15| W1LWTA14| W1LWTA13| W1LWTA12| WILWTAT1 I W1LWTA10| WI1LWTA9 I W1LWTAS |
1800DEH 7 6 5 4 3 2 1 0

| W1LWTA7| W1 LWTA6| W1LWTA5| W1 LWTA4| W1LWTA3| W1 LWTA2| WILWTA1 | ~ |
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* SPRITE CONTROL

15 14 13 12 11 10 9 8
sPCTL [~ | ~ [SPCCCST[SPCCCSO] ~ | SPCCN2 | SPCCN1 | SPCCNO |
1800EOH 7 6 5 4 3 2 1 0

[ = [ ~ [SPCLMD[SPWINEN[SPTYPE3|SPTYPE2[SPTYPE1|SPTYPEO|

« SHADOW CONTROL

15 14 13 12 11 10 9 8
sbCcTL |~ [~ [ -~ [ ~ [ -~ _m [ ~ | TPSDSL |
1800E2H 7 6 5 4 3 2 1 0

[~ [ ~ [BKSDEN | ROSDEN | N3SDEN | N2SDEN | N1SDEN | NOSDEN |

* COLOR RAM ADDRESS OFFSET (NBGO~NBG3)

15 14 13 12 11 10 9 8
CRAOFA | ~  [N3CAOS2|N3CAOS1[N3CAOSO| ~  [N2CAOS2[N2CAOS1[N2CAOSO |
1800E4H 7 6 5 4 3 2 1 0
[~ |N1CAOS2|N1CAOS1|N1CAOSO[ ~  [NOCAOS2|NOCAOS1|NOCAOSO |

*« COLOR RAM ADDRESS OFFSET (RBGO, SPRITE)
15 14 13 12 11 10 9 8

cRaor | -~ | -~ | -~ | ~ | ~ [ ~ | ~ | =~ |
1800E6H 7 6 5 4 3 2 1 0
[~ [SPCAOS2[SPCAOS1[SPCAOS0] ~  |ROCAOS2]ROCAOST[ROCAOSO]

* LINE COLOR SCREEN ENABLE
15 14 13 12 11 10 9 8

INCLEN | -~ | -~ | -~ | ~ [ -~ [ ~ | =~ | = |
1800E8H 7 6 5 4 3 2 1 0
[~ [ =~ [ SPLCEN [ ROLCEN [ N3LCEN | N2LCEN | N1LCEN | NOLCEN |

« SPECIAL PRIORITY MODE

15 14 13 12 11 10 9 8
SFPRMD [ ~ | ~ [ =~ [ ~ T =~ T =~ [ROSPRM1[ROSPRMO]
1800EAH 7 6 5 4 3 2 1 0

[N3SPRM1]N3SPRMO[N2SPRM1[N2SPRMO[N1SPRM1]N1SPRMO[NOSPRM1]NOSPRMO]

« COLOR CALCULATION CONTROL

15 14 13 12 11 10 9 8
CCCTL [ BOKEN | BOKN2 | BOKNT | BOKNO | ~ | EXCCEN | CCRTMD | CCMD |
1800ECH 7 6 5 4 3 2 1 0

| ~ | SPCCEN [ LCCCEN [ ROCCEN | N3CCEN | N2CCEN | N1CCEN | NOCCEN |

* SPECIAL COLOR CALCULATION MODE

15 14 13 12 11 10 9 8
sfccMD [~ | ~ | =~ [ =~ | =~ [ = [ROSCCM1[ROSCCMO]
1800EEH 7 6 5 4 3 2 1 0

[N3SCCM1][N3SCCMO[N2SCCM1]N2SCCMO[N1SCCM1[N1SCCMO[NOSCCM1]NOSCCMO|
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* PRIORITY NUMBER (SPRITE 0,1)

15 14 13 12 11 10 9 8
PRSA | ~ | ~ | ~ | ~ ~ | S1PRIN2 [ S1PRINT [ S1PRINO |
1800FOH 7 6 5 3 2 1 0
[ ~ [ ~ 1 ~ T -~ ~ | SOPRIN2 [ SOPRINT [ SOPRINO |
* PRIORITY NUMBER (SPRITE 2,3)
15 14 13 12 11 10 9 8
PRSB. [ ~ [ ~ [ ~ T ~ ~ [ S3PRIN2 | S3PRIN1 [ S3PRINO |
1800F2H 7 6 5 3 2 1 0
[~ T ~ 1T ~ 1 ~ [ S2PRIN2 [ S2PRIN1 [ S2PRINO |
* PRIORITY NUMBER (SPRITE 4,5)
15 14 13 12 11 10 9 8
PRSC | ~ | ~ | ~ | ~ ~ [ S5PRIN2 [ S5PRINT [ S5PRINO |
1800F4H 7 6 5 3 2 1 0
[ ~ | ~ | ~ | ~ | S4PRIN2 [ S4PRIN1 | S4PRINO |
* PRIORITY NUMBER (SPRITE 6,7)
15 14 13 12 11 10 9 8
PRSD | ~ | ~ | ~ | ~ ~ | S7TPRIN2 [ S7TPRINT [ S7PRINO |
1800F6H 7 6 5 3 2 1 0
[ ~ | ~ 1 ~ ] ~ | S6PRIN2 | S6PRINT [ S6PRINO |
* PRIORITY NUMBER (NBGO, NBG1)
15 14 13 12 11 10 9 8
PRNA [ ~ [ ~ [ ~ T ~ ~ [ N1PRIN2 [ N1PRIN1 [ N1PRINO |
1800F8H 7 6 5 3 2 1 0
[~ T ~ 1T ~ 1 ~ [ NOPRIN2 [ NOPRIN1 [ NOPRINO |
* PRIORITY NUMBER (NBG2, NBG3)
15 14 13 12 11 10 9 8
PRNB | ~ | ~ | ~ | ~ ~ | N3PRIN2 [ N3PRIN1 [ N3PRINO |
1800FAH 7 6 5 3 2 1 0
[~ T -~ | ~ [ N2PRIN2 [ N2PRIN1 [ N2PRINO |
* PRIORITY NUMBER (RBGO)
15 14 13 12 11 10 9 8
PRR [~ [ =~ [ =~ T = ~ [ - [ = 1 = ]
1800FCH 7 6 5 3 2 1 0
[~ T ~ T ~ 1 ~ [ ROPRIN2 [ ROPRIN1T [ ROPRINO |
* RESERVE
15 14 13 12 11 10 9 8
~ [ - [ - T - ~ [ - [ - T -]
1800FEH 7 6 5 3 2 1 0
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* COLOR CALCULATION RATIO (SPRITE 0,1)

15 14 13 12 11 10 9 8
CCRSA | ~ | ~ | ~ |S1CCRT4[S1CCRT3[S1CCRT2[S1CCRT1[S1CCRTO |

180100H 7 6 5 4 3 2 1 0
[~ [ =~ [ =~ [SOCCRT4[SOCCRT3|SOCCRT2[SOCCRT1|SOCCRTO |

* COLOR CALCULATION RATIO (SPRITE 2,3)

15 14 13 12 11 10 9 8
CCRSB [ ~ | ~ [ =~ [S3CCRT4|S3CCRT3[S3CCRT2[S3CCRT1[S3CCRTO |

180102H 7 6 5 4 3 2 1 0
[ = [ ~ [ =~ [S2CCRT4[S2CCRT3|S2CCRT2[S2CCRT1]S2CCRTO |

* COLOR CALCULATION RATIO (SPRITE 4,5)

15 14 13 12 11 10 9 8
CcRsC [~ [ =~ | ~ |S5CCRT4|S5CCRT3]S5CCRT2]S5CCRTT[S5CCRTO |

180104H 7 6 5 4 3 2 1 0
[ ~ | ~ | ~ [S4CCRT4[S4CCRT3[S4CCRT2|S4CCRT1 |S4CCRTO |

* COLOR CALCULATION RATIO (SPRITE 6,7)

15 14 13 12 11 10 9 8
CCRSD [ ~ [ =~ [ ~ [S7CCRT4[S7CCRT3|S7CCRT2]S7CCRT1[S7CCRTO |

180106H 7 6 5 4 3 2 1 0
[~ [ =~ T =~ [S6CCRT4[S6CCRT3|S6CCRT2][S6CCRTT|S6CCRTO |

* COLOR CALCULATION RATIO (NBGO, NBG1)

15 14 13 12 11 10 9 8
CCRNA [~ [ =~ [ = [N1CCRT4[N1CCRT3[N1CCRT2|[N1CCRT1][N1CCRTO|

180108H 7 6 5 4 3 2 1 0
[~ [ = [ = [NOCCRT4[NOCCRT3[NOCCRT2[NOCCRT1]NOCCRTO|

* COLOR CALCULATION RATIO (NBG2, NBG3)

15 14 13 12 11 10 9 8
CCRNB [ ~ [ ~ [ =~ [N3CCRT4|N3CCRT3[N3CCRT2|N3CCRT1]|N3CCRTO|

18010AH 7 6 5 4 3 2 1 0
[ = | ~ [ =~ [N2CCRT4|N2CCRT3|N2CCRT2[N2CCRT1][N2CCRTO]

* COLOR CALCULATION RATIO (RBGO)
15 14 13 12 11 10 9 8

CoRR | ~ | -~ | - 1 -~ [ - | -~ { =~ [ - |
18010CH 7 6 5 4 3 2 1 0
[ = T ~ T =~ [ROCCRT4]ROCCRT3]ROCCRT2[ROCCRT1]ROCCRTO]

* COLOR CALCULATION RATIO (LINE COLOR SCREEN, BACK SCREEN)

15 14 13 12 11 10 9 8
CCRLB [~ [ =~ | ~ |BKCCRT4|BKCCRT3|BKCCRT2]BKCCRT1|BKCCRTO]

18010EH 7 6 5 4 3 2 1 0
[~ T ~ [ =~ TJLCCCRT4[LCCCRT3[LCCCRT2[LCCCRT1]LCCCRTO|
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« COLOR OFFSET ENABLE
15 14 13 12 11 10 9 8
ClofeN | -~ | -~ [ -~ [ -~ [ ~ [ ~ [ ~ [ =~ |
180110H 7 6 5 4 3 2 1 0
[~ [ SPCOEN [ BKCOEN [ ROCOEN | N3COEN | N2COEN | NTCOEN | NOCOEN |

* COLOR OFFSET SELECT
15 14 13 12 11 10 9 8

clorsL | -~ | -~ | -~ [ ~ | -~ | ~ | = [ = ]
180112H 7 6 5 4 3 2 1 0
[~ [ SPCOSL [ BKCOSL | ROCOSL | N3COSL | N2COSL | N1COSL | NOCOSL |

« COLOR OFFSET A (RED)

15 14 13 12 11 10 9 8
CoAR [~ [ ~ [ =~ T =~ T =~ T =~ T = Tcoarps|
180114H 7 6 5 4 3 2 1 0

[[COARD7 | COARD6 | COARD5 | COARD4 | COARD3 | COARD2 | COARD1 | COARDO |

« COLOR OFFSET A (GREEN)

15 14 13 12 11 10 9 8
coac [~ [ =~ [ =~ T =~ T = T ~ T ~ TCOAGR8]
180116H 7 6 5 4 3 2 1 0

[[COAGR7 | COAGR6 | COAGR5 | COAGR4 | COAGR3 | COAGR2 | COAGR1 | COAGRO |

« COLOR OFFSET A (BLUE)

15 14 13 12 11 10 9 8
cone [~ T =~ T - 1T = T -~ [ =~ T =~ Jcossis]
180118H 7 6 5 4 3 2 1 0

[[COABL7 | COABL6 | COABL5 | COABL4 | COABL3 | COABL2 | COABL1 | COABLO |

« COLOR OFFSET B (RED)

15 14 13 12 11 10 9 8
coeR | ~ | ~ | ~ | ~ | ~ | ~ | '~ [COBRD8|
18011AH 7 6 5 4 3 2 1 0

[[COBRD7 | COBRD6 | COBRD5 | COBRD4 | COBRD3 | COBRD2 | COBRD1 | COBRDO |

« COLOR OFFSET B (GREEN)

15 14 13 12 11 10 9 8
cosG [ ~ [ ~ [ =~ | =~ [ =~ T ~ T ~ [COBGR8]
18011CH 7 6 5 4 3 2 1 0

[[COBGR7 | COBGR6 | COBGR5 | COBGR4 | COBGR3 | COBGR2 | COBGR1 | COBGRO |

* COLOR OFFSET B (BLUE)

15 14 13 12 11 10 9 8
cose [~ T ~ | - 1 - [ -~ [ =~ T =~ Jcoesis]
18011EH 7 6 5 4 3 2 1 0

[[COBBL7 | COBBL6 | COBBL5 | COBBL4 | COBBL3 | COBBL2 | COBBL1 | COBBLO |
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16.2 Register Bit List

Bit Name Bit Address Bit Application
Abbreviation

» TV Screen Mode

TV Screen Display DISP 180000H 15

Boarder Color Mode BDCLMD 180000H 8

Interlace Mode LSMD 180000H 7,6

Vertical Definition VRESO 180000H 5,4

Horizontal Definition HRESO 180000H 2~0

» External Signal Enable

External Latch Enable EXLTEN 180002H 9

External Sync Enable EXSYEN 180002H 8

Image Display Area Select DASEL 180002H 1

External Screen Enable EXBGEN 180002H 0

» Screen Status (Read Only)

External Latch Flag EXLTFG 180004 H 9

External Sync Flag EXSYFG 180004 H 8

V Blank Flag VBLANK 180004H 3

H Blank Flag HBLANK 180004 H 2

Scan Field Flag ODD 180004 H 1

TV System Flag PAL 180004H 0

* VRAM Size (Version Number is Read Only

VRAM Size VRAMSZ 180006H 15

Version Number VER 180006H 3~0

» H-Counter (Read Only)

[H Counter Value HCT | 180008H 9~0

» VV-Counter (Read Only)

[V Counter Value VCT | 18000AH 9~0

* RAM Control

Color RAM Mode CRMD 18000EH 13,12

VRAM Mode VRAMD 18000EH 8 For VRAM-A

VRAM Mode VRBMD 18000EH 9 For VRAM-B

Rotation Data Bank Selection| RDBSAO 18000EH 1,0 |For VRAM-AOQ (or VRAM-A)

Rotation Data Bank Selection| RDBSA1 18000EH 3,2 For VRAM-A1

Rotation Data Bank Selection| RDBSBO 18000EH 5,4 For VRAM-BO (or VRAM-B)

Rotation Data Bank Selection| RDBSB1 18000EH 7,6 For VRAM-B1
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Bit Name Bit Address Bit Application
Abbreviation

*» VRAM Cycle Pattern

VRAM Cycle Pattern VCPAO 180010H 15~0 [For VRAM-AQ
180012H 15~0 |For VRAM-AOQ
VRAM Cycle Pattern VCPA1 180014H 15~0 [For VRAM-A1
180016H 15~0 |For VRAM-A1
VRAM Cycle Pattern VCPBO 180018H 15~0 [For VRAM-BO
18001AH 15~0 |For VRAM-BO
VRAM Cycle Pattern VCPB1 18001CH 15~0 [For VRAM-B1

18001EH 15~0 |For VRAM-B1

» Screen Display Enable

Transparent Display Enable NOTPON 180020H 8 For NBGO (or RBGO)
Transparent Display Enable N1TPON 180020H 9 For NBG1 (or EXBG)
Transparent Display Enable N2TPON 180020H 10 For NBG2

Transparent Display Enable N3TPON 180020H 11 For NBG3

Transparent Display Enable ROTPON 180020H 12 For RBGO

Screen Display Enable NOON 180020H 0 For NBGO

Screen Display Enable N1ON 180020H 1 For NBG1

Screen Display Enable N20ON 180020H 2 For NBG2

Screen Display Enable N3ON 180020H 3 For NBG3

Screen Display Enable ROON 180020H 4 For RBGO

Screen Display Enable R10N 180020H 5 For RBG1

* Mosaic Control

Mosaic Enable NOMZE 180022H 0 For NBGO (or RBG1)
Mosaic Enable N1MZE 180022H 1 For NBG1

Mosaic Enable N2MZE 180022H 2 For NBG2

Mosaic Enable N3MZE 180022H 3 For NBG3

Mosaic Enable ROMZE 180022H 4 For RBGO

Mosaic Size MZSZH 180022H 11~8 |For Horizontal Mosaic Size
Mosaic Size MzZSzV 180022H 15~12 |For Vertical Mosaic Size

» Special Function Code Select

Special Function Code Select| NOSFCS 180024H 0 For NBGO (or RBG1)

Special Function Code Select| N1SFCS 180024H 1 For NBGH1

Special Function Code Select| N2SFCS 180024H 2 For NBG2

Special Function Code Select| N3SFCS 180024H 3 For NBG3

Special Function Code Select| ROSFCS 180024H 4 For RBGO

» Special Function Code

Special Function SFCDA 180026H 7~0 |For Special Function Code A
Special Function SFCDB 180026H 15~8 |For Special Function Code B
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Bit Name Bit Address Bit Application
Abbreviation

» Character Control

Character Size NOCHSZ 180028H 0 For NBGO (or RBG1)

Character Size N1CHSZ 180028H 8 For NBG1

Character Size N2CHSZ 18002AH 0 For NBG2

Character Size N3CHSZ 18002AH 4 For NBG3

Character Size ROCHSZ 18002AH 8 For RBGO

Bitmap Enable NOBMEN 180028H 1 For NBGO

Bitmap Enable N1BMEN 180028H 9 For NBG1

Bitmap Enable ROBMEN 18002AH 9 For RBGO

Bitmap Size NOBMSZ 180028H 3,2 For NBGO

Bitmap Size N1BMSZ 180028H 11,10 |For NBG1

Bitmap Size ROBMSZ 18002AH 10 For RBGO

Number of Character Colors NOCHCN 180028H 6~4 [For NBGO (or RBG1)

Number of Character Colors N1CHCN 180028H 13,12 |For NBG1 (or EXBG)

Number of Character Colors N2CHCN 18002AH 1 For NBG2

Number of Character Colors N3CHCN 18002AH 5 For NBG3

Number of Character Colors ROCHCN 18002AH 14,12 |For RBGO

» Bitmap Palette Number

Special Priority (for Bitmap) NOBMPR 18002CH 5 For NBGO

Special Priority (for Bitmap) N1BMPR 18002CH 13 For NBG1

Special Priority (for Bitmap) ROBMPR 18002EH 5 For RBGO

Special Color Calculation (for Bitmap) NOBMCC 18002CH 4 For NBGO

Special Color Calculation (for Bitmap) N1BMCC 18002CH 12 For NBG1

Special Color Calculation (for Bitmap) | ROBMCC 18002EH 4 For RBGO

Palette Number (for Bitmap) NOBMP 18002CH 2~0 |For NBGO

Palette Number (for Bitmap) N1BMP 18002CH 10~8 |For NBG1

Palette Number (for Bitmap) ROBMP 18002EH 2~0 [For RBGO

» Pattern Name Control

Pattern Name Data Size NOPNB 180030H 15 For NBGO (or RBG1)

Pattern Name Data Size N1PNB 180032H 15 For NBGH1

Pattern Name Data Size N2PNB 180034H 15 For NBG2

Pattern Name Data Size N3PNB 180036H 15 For NBG3

Pattern Name Data Size ROPNB 180038H 15 For RBGO

Character Number NOCNSM 180030H 14 For NBGO (or RBG1)

Supplement Mode

Character Number N1CNSM 180032H 14 For NBGH1

Supplement Mode

Character Number N2CNSM 180034H 14 For NBG2

Supplement Mode

Character Number N3CNSM 180036H 14 For NBG3

Supplement Mode

Character Number ROCNSM 180038H 14 For RBGO

Supplement Mode
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» Pattern Name Control (Continued)

Special Priority (For Pattern NOSPR 180030H 9 For NBGO (or RBG1)
Name Supplement Data)

Special Priority (For Pattern N1SPR 180032H 9 For NBGH1

Name Supplement Data)

Special Priority (For Pattern N2SPR 180034H 9 For NBG2

Name Supplement Data)

Special Priority (For Pattern N3SPR 180036H 9 For NBG3

Name Supplement Data)

Special Priority (For Pattern ROSPR 180038H 9 For RBGO

Name Supplement Data)

Special Color Calculation NOSCC 180030H 8 For NBGO (or RBG1)

(For Pattern Name

Supplement Data)

Special Color Calculation N1SCC 180032H 8 For NBG1

(For Pattern Name Supplement

Data)

Special Color Calculation N2SCC 180034H 8 For NBG2

(For Pattern Name Supplement

Data)

Special Color Calculation N3SCC 180036H 8 For NBG3

(For Pattern Name Supplement

Data)

Special Color Calculation ROSCC 180038H 8 For RBGO

(For Pattern Name Supplement

Data)

Supplement Palette Number NOSPLT 180030H 7~5 |[For NBGO (or RBG1)
Supplement Palette Number N1SPLT 180032H 7~5 |For NBGH1

Supplement Palette Number N2SPLT 180034H 7~5 |For NBG2

Supplement Palette Number N3SPLT 180036H 7~5 |For NBG3

Supplement Palette Number ROSPLT 180038H 7~5 |For RBGO

Supplement Character Numbegr NOSCN 180030H 4~0 |For NBGO (or RBG1)
Supplement Character Number N1SCN 180032H 4~0 |For NBGH1

Supplement Character Number N2SCN 180034H 4~0 |For NBG2

Supplement Character Number N3SCN 180036H 4~0 |For NBG3

Supplement Character Number ROSCN 180038H 4~0 |For RBGO

» Plane Size

Plane Size NOPLSZ 18003AH 1,0 |For NBGO

Plane Size N1PLSZ 18003AH 3,2 |For NBG1

Plane Size N2PLSZ 18003AH 5,4 |For NBG2

Plane Size N3PLSZ 18003AH 7,6 |For NBG3

Plane Size RAPLSZ 18003AH 9,8 |For Rotation Parameter A
Plane Size RBPLSZ 18003AH 13,12 |For Rotation Parameter B
Screen Over Processing RAOVR 18003AH 11,10 |For Rotation Parameter A
Screen Over Processing RBOVR 18003AH 15,14 |For Rotation Parameter B
» Map Offset

Map Offset NOMP 18003CH 2~0 |For NBGO

Map Offset N1MP 18003CH 6~4 |For NBGH1

Map Offset N2MP 18003CH 10~8 |For NBG2

Map Offset N3MP 18003CH 14~12 |For NBG3

Map Offset RAMP 18003EH 2~0 |For Rotation Parameter A
Map Offset RBMP 18003EH 6~4 [For Rotation Parameter B
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Bit Name Bit Address Bit Application

Abbreviation
+ Map
Map (For Normal Scroll) NOMPA 180040H 5~0 |[For NBGO Plane A
Map (For Normal Scroll) NOMPB 180040H 13~8 |For NBGO Plane B
Map (For Normal Scroll) NOMPC 180042H 5~0 [For NBGO Plane C
Map (For Normal Scroll) NOMPD 180042H 13~8 |For NBGO Plane D
Map (For Normal Scroll) N1MPA 180044H 5~0 |[For NBG1 Plane A
Map (For Normal Scroll) N1MPB 180044H 13~8 |For NBG1 Plane B
Map (For Normal Scroll) N1MPC 180046H 5~0 |For NBG1 Plane C
Map (For Normal Scroll) N1MPD 180046H 13~8 |For NBG1 Plane D
Map (For Normal Scroll) N2MPA 180048H 5~0 [For NBG2 Plane A
Map (For Normal Scroll) N2MPB 180048H 13~8 |For NBG2 Plane B
Map (For Normal Scroll) N2MPC 18004AH 5~0 |For NBG2 Plane C
Map (For Normal Scroll) N2MPD 18004AH 13~8 |For NBG2 Plane D
Map (For Normal Scroll) N3MPA 18004CH 5~0 [For NBG3 Plane A
Map (For Normal Scroll) N3MPB 18004CH 13~8 |For NBG3 Plane B
Map (For Normal Scroll) N3MPC 18004EH 5~0 |[For NBG3 Plane C
Map (For Normal Scroll) N3MPD 18004EH 13~8 |For NBG3 Plane D
Map (For Rotation Scroll) RAMPA 180050H 5~0 [Rotation Parameter-A Screen Plane-A
Map (For Rotation Scroll) RAMPB 180050H 13~8 |Rotation Parameter-A Screen Plane-B
Map (For Rotation Scroll) RAMPC 180052H 5~0 [Rotation Parameter-A Screen Plane-C
Map (For Rotation Scroll) RAMPD 180052H 13~8 |Rotation Parameter-A Screen Plane-D
Map (For Rotation Scroll) RAMPE 180054H 5~0 |Rotation Parameter-A Screen Plane-E
Map (For Rotation Scroll) RAMPF 180054H 13~8 |Rotation Parameter-A Screen Plane-F
Map (For Rotation Scroll) RAMPG 180056H 5~0 [Rotation Parameter-A Screen Plane-G
Map (For Rotation Scroll) RAMPH 180056H 13~8 |Rotation Parameter-A Screen Plane-H
Map (For Rotation Scroll) RAMPI 180058H 5~0 |Rotation Parameter-A Screen Plane-I
Map (For Rotation Scroll) RAMPJ 180058H 13~8 |Rotation Parameter-A Screen Plane-J
Map (For Rotation Scroll) RAMPK 18005AH 5~0 [Rotation Parameter-A Screen Plane-K
Map (For Rotation Scroll) RAMPL 18005AH 13~8 |Rotation Parameter-A Screen Plane-L
Map (For Rotation Scroll) RAMPM 18005CH 5~0 [Rotation Parameter-A Screen Plane-M
Map (For Rotation Scroll) RAMPN 18005CH 13~8 |Rotation Parameter-A Screen Plane-N
Map (For Rotation Scroll) RAMPO 18005EH 5~0 |Rotation Parameter-A Screen Plane-O
Map (For Rotation Scroll) RAMPP 18005EH 13~8 |Rotation Parameter-A Screen Plane-P
Map (For Rotation Scroll) RBMPA 180060H 5~0 [Rotation Parameter-B Screen Plane-A
Map (For Rotation Scroll) RBMPB 180060H 13~8 |Rotation Parameter-B Screen Plane-B
Map (For Rotation Scroll) RBMPC 180062H 5~0 |Rotation Parameter-B Screen Plane-C
Map (For Rotation Scroll) RBMPD 180062H 13~8 |Rotation Parameter-B Screen Plane-D
Map (For Rotation Scroll) RBMPE 180064H 5~0 [Rotation Parameter-B Screen Plane-E
Map (For Rotation Scroll) RBMPF 180064H 13~8 |Rotation Parameter-B Screen Plane-F
Map (For Rotation Scroll) RBMPG 180066H 5~0 [Rotation Parameter-B Screen Plane-G
Map (For Rotation Scroll) RBMPH 180066H 13~8 |Rotation Parameter-B Screen Plane-H
Map (For Rotation Scroll) RBMPI 180068H 5~0 |Rotation Parameter-B Screen Plane-I
Map (For Rotation Scroll) RBMPJ 180068H 13~8 |Rotation Parameter-B Screen Plane-J
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Bit Name Bit Address Bit Application

Abbreviation
» Map (Continued)
Map (For Rotation Scroll) RBMPK 18006AH 5~0 [Rotation Parameter-B Screen Plane-K
Map (For Rotation Scroll) RBMPL 18006AH 13~8 |Rotation Parameter-B Screen Plane-L
Map (For Rotation Scroll) RBMPM 18006CH 5~0 |Rotation Parameter-B Screen Plane-M
Map (For Rotation Scroll) RBMPN 18006CH 13~8 |Rotation Parameter-B Screen Plane-N
Map (For Rotation Scroll) RBMPO 18006EH 5~0 [Rotation Parameter-B Screen Plane-O
Map (For Rotation Scroll) RBMPP 18006EH 13~8 |Rotation Parameter-B Screen Plane-P
» Screen Scroll Value
Screen Scroll Value NOSCXI 180070H 10~0 |For NBGO Horizontal (Integer Part)
Screen Scroll Value NOSCXD 180072H 15~8 |For NBGO Horizontal (Fractional Part)
Screen Scroll Value NOSCYI 180074H 10~0 |For NBGO Vertical (Integer Part)
Screen Scroll Value NOSCYD 180076H 15~8 |For NBGO Vertical (Fractional Part)
Screen Scroll Value N1SCXI 180080H 10~0 |For NBG1 Horizontal (Integer Part)
Screen Scroll Value N1SCXD 180082H 15~8 |For NBG1 Horizontal (Fractional Part)
Screen Scroll Value N1SCYI 180084H 10~0 |For NBG1 Vertical (Integer Part)
Screen Scroll Value N1SCYD 180086H 15~8 |For NBG1 Vertical (Fractional Part)
Screen Scroll Value N2SCX 180090H 10~0 |For NBG2 Horizontal
Screen Scroll Value N2SCX 180092H 10~0 |For NBG2 Vertical
Screen Scroll Value N3SCY 180094H 10~0 |For NBG3 Horizontal
Screen Scroll Value N3SCY 180096H 10~0 |For NBG3 Vertical
» Coordinate Increment
Coordinate Increment NOZMXI 180078H 2~0 |For NBGO Horizontal (Integer Part)
Coordinate Increment NOZMXD 18007AH 15~8 |For NBGO Horizontal (Fractional Part)
Coordinate Increment NOZMYI 18007CH 2~0 |For NBGO Vertical (Integer Part)
Coordinate Increment NOZMYD 18007EH 15~8 |For NBGO Vertical (Fractional Part)
Coordinate Increment N1ZMXI 180088H 2~0 |For NBG1 Horizontal (Integer Part)
Coordinate Increment N1ZMXD 18008AH 15~8 |For NBG1 Horizontal (Fractional Part)
Coordinate Increment N1ZMYI 18008CH 2~0 |For NBG1 Vertical (Integer Part)
Coordinate Increment N1ZMYD 18008EH 15~8 |For NBG1 Vertical (Fractional Part)
* Reduction Enable
Reduction Enable NOZMHF 180098H 0 For NBGO
Reduction Enable NOZMQT 180098H 1 For NBGO
Reduction Enable N1ZMHF 180098H 8 For NBG1
Reduction Enable N1ZMQT 180098H 9 For NBG1
» Line & Vertical Cell Scroll Control
Vertical Cell Scroll Enable NOVCSC 18009AH 0 For NBGO
Vertical Cell Scroll Enable N1VCSC 18009AH 8 For NBG1
Line Scroll Enable (For Horiz NOLSCX 18009AH 1 For NBGO
ontal Screen Scroll Values)
Line Scroll Enable (For Horiz N1LSCX 18009AH 9 For NBG1
ontal Screen Scroll Values)
Line Scroll Enable (For Vertical NOLSCY 18009AH 2 For NBGO
Screen Scroll Values)
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Bit Name Bit Address Bit Application
Abbreviation
» Line & Vertical Cell Scroll Control (Continued)
Line Scroll Enable (For Vertical] N1LSCY 18009AH 10 For NBG1
Screen Scroll Values)
Line Zoom Enable NOLZMX 18009AH 3 For NBGO
Line Zoom Enable N1LZMX 18009AH 11 For NBG1
Line Scroll Space NOLSS 18009AH 54 For NBGO
Line Scroll Space N1LSS 18009AH 13,12 |For NBG1
« Vertical Cell Scroll Table Address
Vert. Cell Scroll Table Address| VCSTA 18009CH 2~0
18009EH 15~1
* Line Scroll Table Address
Line Scroll Table Address NOLSTA 1800A0H 2~0 [For NBGO (Most Significant Bits)
1800A2H 15~1 |For NBGO (Least Significant Bits)
Line Scroll Table Address N1LSTA 1800A4H 2~0 |For NBG1 (Most Significant Bits)
1800A6H 15~1 |For NBG1 (Least Significant Bits)
* Line Color Screen Table Address
Line Color Screen Color Mode| LCCLMD 1800A8H 15
Line Color Screen Table Add. LCTA 1800A8H 2~0
1800AAH 15~0
» Back Screen Table Address
Back Screen Color Mode BKCLMD 1800ACH 15
Back Screen Table Address BKTA 1800ACH 2~0
1800AEH 15~0
* Rotation Parameter Mode
[Rotation Parameter Mode | RPMD 1800BOH 1,0
» Rotation Parameter Read Control
Parameter Read Enable RAXSTRE 1800B2H 0 For Rotation Parameter-A Xst
Parameter Read Enable RBXSTRE 1800B2H 8 For Rotation Parameter-B Xst
Parameter Read Enable RAYSTRE 1800B2H 1 For Rotation Parameter-A Yst
Parameter Read Enable RBYSTRE 1800B2H 9 For Rotation Parameter-B Yst
Parameter Read Enable RAKASTRE| 1800B2H 2 For Rotation Parameter-A KAst
Parameter Read Enable RBKASTRE| 1800B2H 10 For Rotation Parameter-B KAst
» Coefficient Table Control
Coefficient Table Enable RAKTE 1800B4H 0 For Rotation Parameter-A
Coefficient Table Enable RBKTE 1800B4H 8 For Rotation Parameter-B
Coefficient Data Size RAKDBS 1800B4H 1 For Rotation Parameter-A
Coefficient Data Size RBKDBS 1800B4H 9 For Rotation Parameter-B
Coefficient Data Mode RAKMD 1800B4H 3,2 For Rotation Parameter-A
Coefficient Data Mode RBKMD 1800B4H 11,10 |For Rotation Parameter-B
Coefficient Line Color Enable | RAKLCE 1800B4H 4 For Rotation Parameter-A
Coefficient Line Color Enable | RBKLCE 1800B4H 12 For Rotation Parameter-B

ST-58-R2

321




Bit Name Bit Address Bit Application
Abbreviation
» Coefficient Table Address Offset
Coefficient Table Add. Offset | RAKTAOS 1800B6H 2~0 [For Rotation Parameter-A
Coefficient Table Add. Offset | RBKTAOS 1800B6H 10~8 |For Rotation Parameter-B
* Screen Over Pattern Name
Screen Over Pattern Name RAOPN 1800B8H 15~ For Rotation Parameter-A
Screen Over Pattern Name RBOPN 1800BAH 15~ For Rotation Parameter-B
* Rotation Parameter Table Address
Rotation Parameter Table Add. RPTA 1800BCH 2~0
1800BEH 15~1
* Window Position
Window Position WOSX 1800COH 9~0 [|For WO Start Point Coordinates
(For Horizontal Coordinates)
Window Position WOSY 1800C2H 8~0 |For WO Start Point Coordinates
(For Vertical Coordinates)
Window Position WOEX 1800C4H 9~0 [|For WO End Point Coordinates
(For Horizontal Coordinates)
Window Position WOEY 1800C6H 8~0 [For WO End Point Coordinates
(For Vertical Coordinates)
Window Position W1SX 1800C8H 9~0 [For W1 Start Point Coordinates
(For Horizontal Coordinates)
Window Position W1SY 1800CAH 8~0 [For W1 Start Point Coordinates
(For Vertical Coordinates)
Window Position W1EX 1800CCH 9~0 |For W1 End Point Coordinates
(For Horizontal Coordinates)
Window Position W1EY 1800CEH 8~0 [For W1 End Point Coordinates
(For Vertical Coordinates)
* Window Control
WO Enable NOWOE 1800D0OH 1 For Transparent Processing Window NBG(
(or RBG1)
WO Enable N1WOE 1800DO0OH 9 For Transparent Processing Window NBG1
(or EXBG)
WO Enable N2WOE 1800D2H 1 For Transparent Processing Window NBG2
WO Enable N3WOE 1800D2H 9 For Transparent Processing Window NBG3
WO Enable ROWOE 1800D4H 1 For Transparent Processing Window RBGO
WO Enable SPWOE 1800D4H 9 For Transparent Processing Window Sprite]
WO Enable RPWOE 1800D6H 1 For Rotation Parameter Window
WO Enable CCWOE 1800D6H 9 For Color Calculation Window
WO Area NOWOA 1800D0OH 0 For Transparent Processing Window NBG(
(or RBG1)
WO Area N1WOA 1800D0OH 8 For Transparent Processing Window NBG1
(or EXBG)
WO Area N2WOA 1800D2H 0 For Transparent Processing Window NBG2
WO Area N3WOA 1800D2H 8 For Transparent Processing Window NBG3
WO Area ROWOA 1800D4H 0 For Transparent Processing Window RBGO
WO Area SPWOA 1800D4H 8 For Transparent Processing Window Sprite
WO Area RPWOA 1800D6H 0 For Rotation Parameter Window
WO Area CCWO0A 1800D6H 8 For Color Calculation Window
) >
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Bit Name Bit Address Bit Application
Abbreviation

» Window Control (Continued)

W1 Enable NOWA1E 1800DO0OH 3 For Transparent Processing Window NBGO)
(or RBG1)

W1 Enable N1WA1E 1800DOH 11 For Transparent Processing Window NBG1
(or EXBG)

W1 Enable N2W1E 1800D2H 3 For Transparent Processing Window NBG2

W1 Enable N3W1E 1800D2H 11 For Transparent Processing Window NBG3

W1 Enable ROW1E 1800D4H 3 For Transparent Processing Window RBGO

W1 Enable SPW1E 1800D4H 11 For Transparent Processing Window Sprite]

W1 Enable RPW1E 1800D6H 3 For Rotation Parameter Window

W1 Enable CCW1E 1800D6H 11 For Color Calculation Window

W1 Area NOW1A 1800DOH 2 For Transparent Processing Window NBGO
(or RBG1)

W1 Area N1W1A 1800DO0OH 10 For Transparent Processing Window NBG1
(or EXBG)

W1 Area N2W1A 1800D2H 2 For Transparent Processing Window NBG2

W1 Area N3W1A 1800D2H 10 For Transparent Processing Window NBG3

W1 Area ROW1A 1800D4H 2 For Transparent Processing Window RBGO

W1 Area SPW1A 1800D4H 10 For Transparent Processing Window Sprite

W1 Area RPW1A 1800D6H 2 For Rotation Parameter Window

W1 Area CCW1A 1800D6H 10 For Color Calculation Window

SW Enable NOSWE 1800DOH 5 For Transparent Processing Window NBGO)
(or RBG1)

SW Enable N1SWE 1800DO0OH 13 For Transparent Processing Window NBG1
(or EXBG)

SW Enable N2SWE 1800D2H 5 For Transparent Processing Window NBG2

SW Enable N3SWE 1800D2H 13 For Transparent Processing Window NBG3

SW Enable ROSWE 1800D4H 5 For Transparent Processing Window RBGO

SW Enable SPSWE 1800D4H 13 For Transparent Processing Window Sprite]

SW Enable CCSWE 1800D6H 13 For Color Calculation Window

SW Area NOSWA 1800DO0OH 4 For Transparent Processing Window NBGO
(or RBG1)

SW Area N1SWA 1800DO0OH 12 For Transparent Processing Window NBG1
(or EXBG)

SW Area N2SWA 1800D2H 4 For Transparent Processing Window NBG2

SW Area N3SWA 1800D2H 12 For Transparent Processing Window NBG3|

SW Area ROSWA 1800D4H 4 For Transparent Processing Window RBGO

SW Area SPSWA 1800D4H 12 For Transparent Processing Window Sprite

SW Area CCSWA 1800D6H 12 For Color Calculation Window

Window Logic NOLOG 1800D0OH 7 For Transparent Processing Window NBGO
(or RBG1)

Window Logic N1LOG 1800DOH 15 For Transparent Processing Window NBG1
(or EXBG)

Window Logic N2LOG 1800D2H 7 For Transparent Processing Window NBG2

Window Logic N3LOG 1800D2H 15 For Transparent Processing Window NBG3|

Window Logic ROLOG 1800D4H 7 For Transparent Processing Window RBGO

Window Logic SPLOG 1800D4H 15 For Transparent Processing Window Sprite
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Abbreviation

» Window Control (Continued)

Window Logic RPLOG 1800D6H 7 For Rotation Parameter Window
Window Logic CCLOG 1800D6H 15 For Color Calculation Window

» Line Window Table Address

Line Window Enable WOLWE 1800D8H 15 For WO

Line Window Enable W1LWE 1800DCH 15 For W1

Line Window Table Address WOLWTA 1800D8H 2~0 |[For WO
1800DAH 15~1 |For WO

Line Window Table Address WI1LWTA 1800DCH 2~0 |For W1
1800DEH 15~1 |For W1

» Sprite Control

Sprite Type SPTYPE 1800EOH 3~0

Sprite Window Enable SPWINEN | 1800EOH 4

Sprite Color Mode SPCLMD 1800EO0H 5

Sprite Color Calculation SPCCCS 1800EQH 13,12

Condition

Sprite Color Calculation SPCCN 1800E0H 10~8

Number

» Shadow Control

Transparent Shadow Select TPSDSL 1800E2H 8

Shadow Enable NOSDEN 1800E2H 0 For NBGO (or RBG1)
Shadow Enable N1SDEN 1800E2H 1 For NBG1 (or EXBG)
Shadow Enable N2SDEN 1800E2H 2 For NBG2

Shadow Enable N3SDEN 1800E2H 3 For NBG3

Shadow Enable ROSDEN 1800E2H 4 For RBGO

Shadow Enable BKSDEN 1800E2H 5 For Back

* Color RAM Address Offset

Color RAM Address Offset NOCAOS 1800E4H 2~ For NBGO (or RBG1)

0
Color RAM Address Offset N1CAOS 1800E4H 6~4 |For NBG1 (or EXBG)

Color RAM Address Offset N2CAOS 1800E4H 10~8 |[For NBG2
Color RAM Address Offset N3CAOS 1800E4H 1 2 |For NBG3

4~1
Color RAM Address Offset ROCAOS 1800E6H 2~0 [For RBGO
Color RAM Address Offset SPCAOS 1800E6H 6~4 |For Sprite

* Line Color Screen Enable

Line Color Screen Insertion NOLCEN 1800F8H 0 For NBGO (or RBG1)
Enable

Line Color Screen Insertion N1LCEN 1800F8H 1 For NBG1 (or EXBG)
Enable

Line Color Screen Insertion N2LCEN 1800F8H 2 For NBG2

Enable

Line Color Screen Insertion N3LCEN 1800F8H 3 For NBG3

Enable

Line Color Screen Insertion ROLCEN 1800F8H 4 For RBGO

Enable

Line Color Screen Insertion SPLCEN 1800F8H 5 For Sprite

Enable
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Bit Name Bit Address Bit Application
Abbreviation

» Special Priority Mode

Special Priority Mode NOSPRM 1800EAH 1,0 |For NBGO (or RBG1)

Special Priority Mode N1SPRM 1800EAH 3,2 |For NBG1 (or EXBG)

Special Priority Mode N2SPRM 1800EAH 5,4 For NBG2

Special Priority Mode N3SPRM 1800EAH 7,6 For NBG3

Special Priority Mode ROSPRM 1800EAH 9,8 For RBGO

» Color Calculation Control

Color Calculation Enable NOCCEN 1800ECH 0 For NBGO (or RBG1)

Color Calculation Enable N1CCEN 1800ECH 1 For NBG1 (or EXBG)

Color Calculation Enable N2CCEN 1800ECH 2 For NBG2

Color Calculation Enable N3CCEN 1800ECH 3 For NBG3

Color Calculation Enable ROCCEN 1800ECH 4 For RBGO

Color Calculation Enable LCCCEN 1800ECH 5 For LNCL

Color Calculation Enable SPCCEN 1800ECH 6 For Sprite

Color Calculation Mode CCMD 1800ECH 8

Color Calculation Ratio Mode | CCRTMD 1800ECH 9

Extended Color Calculation EXCCEN 1800ECH 10

Enable

Gradation Calculation Enable BOKEN 1800ECH 15

Gradation Screen Number BOKN 1800ECH 14~12

» Special Color Calculation Mode

Special Color Calculation Modg NOSCCM 1800EEH 1,0 |For NBGO (or RBG1)

Special Color Calculation Mod¢ N1SCCM 1800EEH 3,2 For NBG1 (or EXBG)

Special Color Calculation Modeg N2SCCM 1800EEH 5,4 For NBG2

Special Color Calculation Mod¢g N3SCCM 1800EEH 7,6 For NBG3

Special Color Calculation Mode¢ ROSCCM 1800EEH 9,8 For RBGO

* Priority Number

Priority Number (for Sprite) SOPRIN 1800F0OH 2~0 |For Sprite Register 0

Priority Number (for Sprite) S1PRIN 1800F0OH 10~8 |For Sprite Register 1

Priority Number (for Sprite) S2PRIN 1800F2H 2~0 |For Sprite Register 2

Priority Number (for Sprite) S3PRIN 1800F2H 10~8 |For Sprite Register 3

Priority Number (for Sprite) S4PRIN 1800F4H 2~0 |For Sprite Register 4

Priority Number (for Sprite) S5PRIN 1800F4H 10~8 |For Sprite Register 5

Priority Number (for Sprite) S6PRIN 1800F6H 2~0 |For Sprite Register 6

Priority Number (for Sprite) S7PRIN 1800F6H 10~8 |For Sprite Register 7
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Abbreviation

* Priority Number (Continued)

Priority Number NOPRIN 1800F8H 2~0 |For NBGO (or RBG1)

(for Scroll Screen)

Priority Number for N1PRIN 1800F8H 10~8 |For NBG1 (or EXBG)

(for Scroll Screen)

Priority Number for N2PRIN 1800FAH 2~0 |For NBG2

(for Scroll Screen)

Priority Number for N3PRIN 1800FAH 10~8 |[For NBG3

(for Scroll Screen)

Priority Number for ROPRIN 1800FCH 2~0 |For RBGO

(for Scroll Screen)

» Color Calculation Ratio

Color Calculation Ratio (For Sprits) SOCCRT 180100H 4~0 |For Sprite Register 0

Color Calculation Ratio (For Sprite[) S1CCRT 180100H 12~8 |For Sprite Register 1

Color Calculation Ratio (For Sprite) S2CCRT 180102H 4~0 |For Sprite Register 2

Color Calculation Ratio (For Sprite) S3CCRT 180102H 12~8 [For Sprite Register 3

Color Calculation Ratio (For Sprite) S4CCRT 180104H 4~0 |For Sprite Register 4

Color Calculation Ratio (For Sprite) S5CCRT 180104H 12~8 |For Sprite Register 5

Color Calculation Ratio (For Sprite) S6CCRT 180106H 4~0 |For Sprite Register 6

Color Calculation Ratio (For Sprite) S7CCRT 180106H 12~8 |For Sprite Register 7

golor C)alculation Ratio (For Scroll NOCCRT 180108H 4~0 |For NBGO (or RBG1)
creen

(S:olor C)alculaﬁon Ratio (For Scrolll N1CCRT 180108H 12~8 |For NBG1 (or EXBG)
creen

Color Calculation Ratio (For Scrolll N2CCRT 18010AH 4~0 |[For NBG2

Screen)

Color Calculation Ratio (For Scrolll N3CCRT 18010AH 12~8 |[For NBG3

Screen)

Color Calculation Ratio (For Scrolll ROCCRT 18010CH 4~0 |For RBGO

Screen)

Color Calculation Ratio (For Scroll] LCCCRT 18010EH 4~0 |[For LNCL

Screen)

Color Calculation Ratio (For Scrolll BKCCRT 18010EH 12~8 |For BACK

Screen)

» Color Offset Enable

Color Offset Enable NOCOEN 180110H 0 For NBGO (or RBG1)

Color Offset Enable N1COEN 180110H 1 For NBG1 (or EXBG)

Color Offset Enable N2COEN 180110H 2 For NBG2

Color Offset Enable N3COEN 180110H 3 For NBG3

Color Offset Enable ROCOEN 180110H 4 For RBGO

Color Offset Enable BKCOEN 180110H 5 For BACK

Color Offset Enable SPCOEN 180110H 6 For Sprite

» Color Offset Select

Color Offset Select NOCOSL 180112H 0 For NBGO (or RBG1)

Color Offset Select N1COSL 180112H 1 For NBG1 (or EXBG)

Color Offset Select N2COSL 180112H 2 For NBG2

Color Offset Select N3COSL 180112H 3 For NBG3

Color Offset Select ROCOSL 180112H 4 For RBGO

Color Offset Select BKCOSL 180112H 5 For BACK

Color Offset Select SPCOSL 180112H 6 For Sprite
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Bit Name Bit Address Bit Application
Abbreviation

» Color Offset

Color Offset Value COARD 180114H 8~0 [For Color Offset A Red Data

Color Offset Value COAGR 180116H 8~0 [For Color Offset A Green Data

Color Offset Value COABL 180118H 8~0 [For Color Offset A Blue Data

Color Offset Value COBRD 18011AH 8~0 [For Color Offset B Red Data

Color Offset Value COBGR 18011CH 8~0 [For Color Offset B Green Data

Color Offset Value COBBL 18011EH 8~0 |For Color Offset B Blue Data
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16.3 Register Bit Functions

* TV Mode (Read Allowed)

15 14 13 12 11 10 9 8

TVMD | DISP | ~ | ~ | ~ | ~ ~ | & | BDCLMD |
180000H 7 6 5 4 3 2 1 0

| LSMD1 | LSMDO | VRESO1 | VRESOO | ~ | HRESO2 | HRESO1 | HRESOO |
TV screen display bit : Display bit (DISP), bit 15
Controls picture display to the TV screen.
DISP Process
0 Picture is not displayed on TV screen
1 Picture is displayed on TV screen

Border color mode bit (BDCLMD), bit 8
Controls colors displayed by the border area.

BDCLMD Process
0 Displays black
1 Display back screen

Interlace mode bit (LSMD1, LSMDO) bits 7 and 6
Designates the interlace mode.

LSMD1 LSMDO Process

0 0 Non-Interlace

0 1 Setting not allowed

1 0 Single-density interlace
1 1 Double-density interlace

Vertical resolution bit (VRESO1, VRESOO), bit 5, 4
Designates vertical resolution when a picture is displayed on the TV screen.

VRESO1 VRESOO Vertical Resolution Display Monitor
0 0 224 Lines NTSC or PAL format TV
0 1 240 Lines NTSC or PAL format TV
1 0 256 Lines PAL format TV
1 1 Not Allowed -
) >
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Horizontal resolution bit (HRESO2 to HRESOOQ), bit 2to 0
Selects the horizontal resolution when a picture is displayed on the TV screen.

HRESO2 HRESO1 HRESOO Horizontal Graphic Mode | Display
Resolution Monitor

0 0 0 320 Pixels Normal
Graphic A

0 0 1 352 Pixels Normal NTSC
Graphic B Format or

0 1 0 640 Pixels Hi-Res PAL
Graphic A Format TV

0 1 1 704 Pixels Hi-Res
Graphic B

1 0 0 320 Pixels Exclusive Normal [ 31kHz Monitor
Graphic A

1 0 1 352 Pixels Exclusive Normal | Hi-Vision Monitor
Graphic B

1 1 0 640 Pixels Exclusive Hi-Res | 31kHz Monitor
Graphic A

1 1 1 704 Pixels Exclusive Hi-Res [ Hi-Vision Monitor
Graphic B

» External Signal Enable Register (Read Allowed)

15 14 13 12 11 10 9 8
EXTEN [~ | =~ | ~ [ ~ [ =~ ] ~ [JEXLTEN]EXSYEN]
180002H 7 6 5 4 3 2 1 0

[~ | ~ [ =~ [ =~ [ =~ [ =~ [ DASEL |EXBGEN]

External latch enable bit (EXLTEN), bit 9
Selects the condition for latching the HV counter value to the HV counter register.

EXLTEN Condition
0 Latches when reading external signal enable register
1 Latches through external signal

EXSYNC enable bit (EXSYEN), bit 8
Controls input to the internal synchronous circuit of the external sync signal.

EXSYEN Process

0 Does not input external sync signal

1 Inputs external sync signal, and synchronizes TV screen display with the
external
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Display area select bit (DASEL), bitl
Designates the image display area. Valid only when the EXBGEN bit is 1.

DASEL Process
0 Displays screen image only in the set display area
1 Displays screen in the standard display area

EXBG enable bit (EXBGEN), bit 0
Controls input of external screen data.

EXBGEN Process
0 Does not input external screen data
1 Inputs external screen data

e Screen Status (Read Only)

15 14 13 12 11 10 9 8
TVSTAT [ =~ [ =~ [ =~ [ =~ | =~ [ = [EXLTFG | EXSYFG]
180004H 7 6 5 4 3 2 1 0
[~ | ~ [ =~ T = TJVBLANK|[HBLANK| ODD | PAL |

External latch flag (EXLTFG), bit 9
Through external signals, this displays whether the HV counter value is latched to

the HV counter register. Clears to 0 when the screen status register reads out.

EXLTFG HV Counter Value Status
0 Not latched in register
1 Latched in register

External SYNC flag (EXSYFG), bit 8
Displays whether the internal routes through External SYNC flag are in sync.

Clears to 0 when the screen status register reads out.

EXSYFG External Sync Status
0 Not synchronized
1 Internal circuit synchronized
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Vertical blank flag (VBLANK), bit 3
Displays the vertical scan status of the TV screen.

VBLANK

Vertical Scan Status

0

During vertical scan

1

During vertical re-trace (VBLANK)

Horizontal blank flag (HBLANK), bit 2
Displays the horizontal scan status of the TV screen.

HBLANK

Horizontal Scan Status

0

During horizontal scan

1

During horizontal re-trace (HBLANK)

Scan Field Flag : Odd/even field flag (ODD), bit 1

Scan conditions are shown when the TV screen mode is the interlace mode. The
non-interlace mode is always 1.
ODD Display
0 During even field scan
1 During odd field scan
TV standard flags : PAL/NTSC flag (PAL), bit O
Displays TV standards.
PAL Display
0 NTSC standard
1 PAL standard
* VRAM Size (Read Allowed)
14 13 12 11 10 9 8
VRsSIzE [VRAMSZ] ~ [ ~ [ ~ [ ~ [ ~ T ~ T -
180006H 6 5 4 3 2 1 0
~ | ~ [ ~ T VERS | VER2 | VERT | VERO
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VRAM size bit (VRAMSZ), bit 15.
Indicates the VRAM capacity used in the system.

VRAMSZ VRAM Size
0 4M bit
1 8M bit

Version Number Bit (VER3 to VERO), Bits 3to 0
Shows the VDP2 version number; the first is 0.

* H Counter (Read Only)

15 14 13 12 11 10 9 8

HCNT [ ~ | ~ [ ~ [ -~ |~ [ ~ | HCT9 | HCT8 |
180008H 7 6 5 4 3 2 1 0

[ HCT7 | HCT6 | HCT5 | HCT4 | HCT3 | HCT2 | HCT1 | HCTo |

H counter bit (HCT9 to HCTO), bits 9to 0
Signals controlled through EXLTEN external signal enable register show the latched

H counter values.

Graphic HCT9 |HCT8 [HCT7 |HCT6 |HCT5 | HCT4 | HCT3 | HCT2 [ HCT1 | HCTO
Mode

Normal H8 H7 H6 H5 H4 H3 H2 H1 HO Invalid
Hi-Res H9 H8 H7 H6 H5 H4 H3 H2 H1 HO
Exclusive | Invalid | H8 H7 H6 H5 H4 H3 H2 H1 HO
Normal

Exclusive | Invalid | H9 H8 H7 H6 H5 H4 H3 H2 HA1
Hi-Res

«V Counter (Read Only)

15 14 13 12 11 10 9 8

VCNT | ~ | ~ | ~ | ~ | ~ | ~ | vCT9 | vCT8 |
18000AH 7 6 5 4 3 2 1 0

[ ver7 | vct6 | vCt5 | vCt4 | vCT3 | VvCT2 [ VCT1 [ VCTO |
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V counter value bit : V counter bit (VCT9~VCTO), bit 9to 0
Signals controlled through EXLTEN external signal enable register show the latched

V counter values.

TV Screen VCT9 | VCT8 | VCT7 | VCT6 | VCT5 | VCT4 | VCT3 [ VCT2 | VCT1 | VCTO
(Interlace) Mode

Normal Hi-Res V8 V7 V6 V5 V4 V3 V2 V1 VO Invalid
(Non-Interlace,
Single-Density

Interlace)

Normal Hi-Res | V8 V7 V6 V5 V4 V3 V2 V1 VO 0: Odd fields
(Double-Density 1: Even fields
Interlace)

Exclusive V9 V8 V7 V6 V5 V4 V3 V2 V1 VO

Monitor

* RAM Control (Read Allowed)

15 14 13 12 11 10 9 8
RAMCTL [CRKTE | ~ | CRMDI [ CRMDO] =~ | ~ | VRBMD | VRAMD |
18000EH 7 6 5 4 3 2 1 0

[RDBSB11 [RDBSB10 |[RDBSBO1 | RDBSB00 | RDBSAT1 [ RDBSA10 | RDBSA01 | RDBSAQO |

Color RAM coefficient table enable bit (CRKTE), bit 15
Designates whether to store the coefficient table in color RAM.

CRKTE Process
0 Coefficient table is stored in VRAM.

1 Coefficient table is stored in color RAM.

Color RAM mode bit (CRMD1, CRMDO), bits 13 and 12
Selects the color RAM mode

CRMD1 CRMDO Mode Process

0 0 0 RGB each 5 bits, 1024 color settings
0 1 1 RGB each 5 bits, 2048 color settings
1 0 2 RGB each 8 bits, 1024 color settings
1 1 - Setting not allowed

VRAM Mode Bit (VRBMD, VRAMD), Bits 9 and 8
Controls VRAM bank partitions
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KTF

VRAMD 18000EH Bit 8 For VRAM-A
VRBMD 18000EH Bit 9 For VRAM-B
VRxMD Process

0 Do not partition in 2 banks

1 Partition in 2 banks

Note: Enter A or B into bit name for x.

Rotation data bank select bit: Data bank select bit (RDBSA01, RDBSA00, RDBSA11,
RDBSA10, RDBSBO01, RDBSB00, RDBSB11, RDBSB10)
Designates the use objective of the VRAM of the rotation scroll screen. This bit is

only in effect when the rotation scroll screen is displayed.

RDBSA00, RDBSA01 [ 18000EH Bit 1,0 For VRAM-AQ (or VRAM-A)
RDBSA10, RDBSA11 | 18000EH Bit 3,2 For VRAM-A1

RDBSB00, RDBSB01 | 18000EH Bit 5,4 For VRAM-BO (or VRAM-B)
RDBSB10, RDBSB11 | 18000EH Bit 7,6 For VRAM-B1

RDBSx1 RDBSx0 VRAM Use

0 0 Not used as RAM for RBGO

0 1 RAM for RBGO Coefficient table

1 0 RAM for RBGO Pattern Name table

1 1 RAM for RBGO Character Pattern table (or Bitmap Pattern)

Note: A0, Al, B0, or Bl is entered in bit name for x.

* VRAM Cycle Pattern (Bank A0)

15 14 13 12 11 10 9 8
CYCAOL [VCPOAO3 [VCPOAO2 [VCPOAOT | VCPOAOOD | VCPTA03 [VCP1A02 [VCP1A01 [VCPTAQO |
180010H 7 6 5 4 3 2 1 0

[VCP2A03 [VCP2A02 [VCP2A01 [ VCP2A00 | VCP3A03 [ VCP3A02 [ VCP3A0T [VCP3A00 |

VRAM Cycle Pattern (Bank AOQ)

15 14 13 12 11 10 9 8
CYCAOU [VCP4A03 [VCP4A02 [VCP4A01 [ VCP4A00 [ VCP5A03 [VCP5A02 [VCP5A0T [ VCP5AQO |
180012H 7 6 5 4 3 2 1 0

[VCP6A03 [VCP6A02 [ VCP6AOT [VCPBA0O [ VCP7A03 [ VCP7A02 [VCP7A01 [VCP7AQO |

VRAM cycle pattern (for VRAM-AOQ) bit: VRAM cycle pattern bit (VCPOAOO to
VCPOAO03, VCP1A00 to VCP1A03, VCP2A00 to VCP2A03, VCP3A00 to VCP3A03,
VCP4AQ0 to VCP4A03, VCP5A00 to VCP5A03, VCP6A00 to VCP6A03, VCP7AO00 to
VCP7A03)
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Sets the access command of VRAM access that performs in VRAM-AO (or VRAM-
A) timing TO to T7.

VCPOAOO~VCPOAO3 | 180010H Bit 12~15 VRAM-AQO (or VRAM-A) Timing for TO
VCP1A00~VCP1A03 | 180010H Bit 8~11 VRAM-AQ (or VRAM-A) Timing for T1
VCP2A00~VCP2A03 | 180010H Bit 4~7 VRAM-AQO (or VRAM-A) Timing for T2
VCP3A00~VCP3A03 | 180010H Bit 0~3 VRAM-AO (or VRAM-A) Timing for T3
VCP4A00~VCP4A03 | 180012H Bit 12~15 VRAM-AQO (or VRAM-A) Timing for T4
VCP5A00~VCP5A03 | 180012H Bit 8~11 VRAM-AO (or VRAM-A) Timing for T5
VCP6A00~VCPG6A03 | 180012H Bit 4~7 VRAM-AO (or VRAM-A) Timing for T6
VCP7A00~VCP7A03 | 180012H Bit 0~3 VRAM-AO (or VRAM-A) Timing for T7

* VRAM Cycle Pattern (Bank A1)

15 14 13 12 11 10 9 8
CYCAIL [VCPOA13 [VCPOA12 [VCPOA11][VCPOA10 [VCP1A13 [VCP1A12]VCP1A11VCP1A10 |
180014H 7 6 5 4 3 2 1 0

[VCP2AT3 [VCP2A12 [VCP2A11 [VCP2A10 [VCP3A13 [VCP3A12 [VCP3A11 [VCP3AT0 |

« VRAM Cycle Pattern (Bank Al)

15 14 13 12 11 10 9 8
CYCA1U |VCP4A13 [VCP4A12 [VCP4A11|VCP4A10|VCP5A13 [VCP5A12 [VCP5A11 [ VCP5A10 |
180016H 7 6 5 4 3 2 1 0

[VCP6A13 [VCP6A12 [VCP6A11 [VCP6AT0 [VCP7A13 [VCP7A12 [VCP7A11[VCP7A10 |

VRAM cycle pattern (for VRAM-AL) bit: VRAM cycle pattern bit (VCPOA10 to

VCPOA13, VCP1A10 to VCP1A13, VCP2A10 to VCP2A13, VCP3A10 to VCP3A13,

VCP4A10 to VCP4A13, VCP5A10 to VCP5A13, VCP6A10 to VCP6A13, VCP7A10 to

VCP7A13)

Sets the access command of the VRAM access that performs in VRAM-A1 timing TO

to T7.

VCPOA10~VCPOA13 | 180014H Bit 12~15 VRAM-A1 Timing for TO
VCP1A10~VCP1A13 | 180014H Bit 8~11 VRAM-A1 Timing for T1
VCP2A10~VCP2A13 | 180014H Bit 4~7 VRAM-A1 Timing for T2
VCP3A10~VCP3A13 | 180014H Bit 0~3 VRAM-A1 Timing for T3
VCP4A10~VCP4A13 | 180016H Bit 12~15 VRAM-A1 Timing for T4
VCP5A10~VCP5A13 | 180016H Bit 8~11 VRAM-A1 Timing for T5
VCP6A10~VCP6A13 | 180016H Bit 4~7 VRAM-A1 Timing for T6
VCP7A10~VCP7A13 | 180016H Bit 0~3 VRAM-A1 Timing for T7
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* VRAM Cycle Pattern (Bank BO)

15 14 13 12 11 10 9 8
CYCBOL [VCP0B03 [VCPOBO02 [VCP0B01 [VCPOB0O [ VCP1B03 [VCP1B02 [VCP1B01 [VCP1B00 |
180018H 7 6 5 4 3 2 1 0

[VCP2B03 [VCP2B02 [ VCP2B01 [ VCP2B00 [ VCP3B03 [ VCP3B02 [ VCP3B01 [ VCP3B0O |

* VRAM Cycle Pattern (Bank BO)

15 14 13 12 11 10 9 8
CYCBOU [VCP4B03 [VCP4B02 [VCP4B01[VCP4B00 | VCP5B03 [VCP5B02 [VCP5B01 [ VCP5B00 |
18001AH 7 6 5 4 3 2 1 0

[VCP6B03 [VCP6B02 [VCP6B01 [ VCP6B00 | VCP7B03 [ VCP7B02 [VCP7B01 [ VCP7B00 |

VRAM cycle pattern (for VRAM-BO) bit: VRAM cycle pattern bit

(VCPOBOO to VCP0OBO03, VCP1B00 to VCP1B03, VCP2B00 to VCP2B03, VCP3BO0O0 to

VCP3B03, VCP4B00 to VCP4B03, VCP5B00 to VCP5B03, VCP6B00 to VCP6BO03,

VCP7B00 to VCP7B03)

Sets the access command of VRAM access that performs in VRAM-B0 (or VRAM-B)

timing TO to T7.

VCP0B00O~VCPOB03 [ 180018H Bit 12~15 VRAM-BO (or VRAM-B) Timing for TO
VCP1B00~VCP1B03 [ 180018H Bit 8~11 VRAM-BO (or VRAM-B) Timing for T1
VCP2B00~VCP2B03 | 180018H Bit 4~7 VRAM-BO (or VRAM-B) Timing for T2
VCP3B00~VCP3B03 | 180018H Bit 0~3 VRAM-BO (or VRAM-B) Timing for T3
VCP4B00~VCP4B03 | 18001AH Bit 12~15 VRAM-BO (or VRAM-B) Timing for T4
VCP5B00~VCP5B03 | 18001AH Bit 8~11 VRAM-BO (or VRAM-B) Timing for T5
VCP6B00~VCP6B03 | 18001AH Bit 4~7 VRAM-BO (or VRAM-B) Timing for T6
VCP7B00~VCP7B03 | 18001AH Bit 0~3 VRAM-BO (or VRAM-B) Timing for T7

* VRAM Cycle Pattern (Bank B1)

15 14 13 12 11 10 9 8
CYCB1L [VCP0B13[VCPOB12[VCPOB11[VCPOB10 [VCP1B13 [VCP1B12[VCP1B11 VCP1B10]
18001CH 7 6 5 4 3 2 1 0

[VCP2B13[VCP2B12 [VCP2B11|VCP2B10 | VCP3B13 [VCP3B12 [VCP3B11 | VCP3B10 |

* VRAM Cycle Pattern (Bank B1)

15 14 13 12 11 10 9 8
CYCB1U [VCP4B13|VCP4B12[VCP4B11]VCP4B10 | VCP5B13 [ VCP5B12VCP5B11 | VCP5B10 |
18001EH 7 6 5 4 3 2 1 0

[VCP6B13 [VCP6B12 [VCP6B11|VCP6B10 | VCP7B13 [VCP7B12 [VCP7B11|VCP7B10 |
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VRAM cycle pattern (for VRAM-B1) bit: VRAM cycle pattern bit
(VCPOB10 to VCP0B13, VCP1B10 to VCP1B13, VCP2B10 to VCP2B13, VCP3B10 to
VCP3B13, VCP4B10 to VCP4B13, VCP5B10 to VCP5B13, VCP6B10 to VCP6B13,

VCP7B10 to VCP7B13).

Sets the access command of VRAM access that performs in VRAM-B1 timing TO to

T7.

VCP0OB10~VCP0OB13 | 18001CH Bit 12~15 VRAM-B1 Timing for TO
VCP1B10~VCP1B13 | 18001CH Bit 8~11 VRAM-B1 Timing for T1
VCP2B10~VCP2B13 | 18001CH Bit 4~7 VRAM-B1 Timing for T2
VCP3B10~VCP3B13 | 18001CH Bit 0~3 VRAM-B1 Timing for T3
VCP4B10~VCP4B13 | 18001EH Bit 12~15 VRAM-B1 Timing for T4
VCP5B10~VCP5B13 | 18001EH Bit 8~11 VRAM-B1 Timing for T5
VCP6B10~VCP6B13 | 18001EH Bit 4~7 VRAM-B1 Timing for T6
VCP7B10~VCP7B13 | 18001EH Bit 0~3 VRAM-B1 Timing for T7

Access Command Value VRAM Access

VCPnxx3 VCPnxx2 VCPnxx1 VCPnxx0

0 0 0 0 NBGO Pattern Name Data Read

0 0 0 1 NBG1 Pattern Name Data Read

0 0 1 0 NBG2 Pattern Name Data Read

0 0 1 1 NBG3 Pattern Name Data Read

0 1 0 0 NBGO Character Pattern Data Read
0 1 0 1 NBG1 Character Pattern Data Read
0 1 1 0 NBG2 Character Pattern Data Read
0 1 1 1 NBG3 Character Pattern Data Read
1 0 0 0 Setting not allowed

1 0 0 1 Setting not allowed

1 0 1 0 Setting not allowed

1 0 1 1 Setting not allowed

1 1 0 0 NBGO Vertical Cell Scroll Table Data Read
1 1 0 1 NBG1 Vertical Cell Scroll Table Data Read
1 1 1 0 CPU Read/Write

1 1 1 1 No Access

Note: n: 0to 7 (corresponds to access timing TO to T7)

xx: A0, Al, BO, B1 (corresponds to VRAM-AO, VRAM-A1, VRAM-B0, VRAM-B1)
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» Screen Display Enable

15 14 13 12 11 10 9 8
BGON [~ [ ~ [ ~ [ ROTPON [ N3TPON [ N2TPON | NTTPON | NOTPON |
180020H 7 6 5 4 3 2 1 0

[~ [ ~ [ RION | ROON | N3ON | N2ON | N1ON_ | NOON |

Transparent display enable bit (NOTPON, N1TPON, N2TPON, N3TPON, ROTPON)
Designates whether to nullify the transparency code.

NOTPON 180020H Bit 8 For NBGO (or RBG1)

N1TPON 180020H Bit 9 For NBG1 (or EXBG)

N2TPON 180020H Bit 10 For NBG2

N3TPON 180020H Bit 11 For NBG3

ROTPON 180020H Bit 12 For RBGO

XxXTPON Process

0 Validates transparency code (transparency code dots become transparent)

1 Invalidates transparency code (transparency code dots are displayed according to data
values)

Note: NO, N1, N2, N3, or R0 is entered into bit name for xx.

Screen display enable bit: On bit (NOON, N1ON, N2ON, N3ON, ROON, R10N)
Designates whether to display each scroll screen.

NOON 180020H Bit 0 For NBGO
N10ON 180020H Bit 1 For NBG1
N20ON 180020H Bit 2 For NBG2
N3ON 180020H Bit 3 For NBG3
ROON 180020H Bit 4 For RBGO
R10ON 180020H Bit 5 For RBG1
XxxXON Process

0 Cannot display (Does not execute VRAM access for display)
1 Can display

Note: NO, N1, N2, N3, R0, or R1 is entered into bit name xx.

* Mosaic Control

15 14 13 12 11 10 9 8
MZCTL  [MZSZV3 [ MZSZV2 | MZSZV1 | MZSZV0 | MZSZH3 | MZSZH2 | MZSZH1 | MZSZHO |
180022H 7 6 5 4 3 2 1 0

[~ [ =~ [ = [ ROMZE | N3MZE | N2MZE | N1MZE | NOMZE |
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Mosaic size bit (MZSZH3 to MZSZHO0, MZSZV3 to MZSZV0)
Designates the horizontal and vertical mosaic size.

MZSZV3~MZSZV0 180022H Bit 15~12 For vertical mosaic size

MZSZH3~MZSZH0 180022H Bit 11~8 For horizontal mosaic size

MZSZH3 MZSZH2 MZSZH1 MZSZHO0 Horizontal Mosaic Size

0 0 0 0 1 dot

0 0 0 1 2 dots

0 0 1 0 3 dots

0 0 1 1 4 dots

0 1 0 0 5 dots

0 1 0 1 6 dots

0 1 1 0 7 dots

0 1 1 1 8 dots

1 0 0 0 9 dots

1 0 0 1 10 dots

1 0 1 0 11 dots

1 0 1 1 12 dots

1 1 0 0 13 dots

1 1 0 1 14 dots

1 1 1 0 15 dots

1 1 1 1 16 dots

Note: There is no relationship with the interlace setting.

MZSzV3 MZSzV2 MZSzZV1 MZSZVO0 Vertical Mosaic Size
Non-Interlace Interlace

0 0 0 0 1 dot 2 dots

0 0 0 1 2 dots 4 dots

0 0 1 0 3 dots 6 dots

0 0 1 1 4 dots 8 dots

0 1 0 0 5 dots 10 dots

0 1 0 1 6 dots 12 dots

0 1 1 0 7 dots 14 dots

0 1 1 1 8 dots 16 dots

1 0 0 0 9 dots 18 dots

1 0 0 1 10 dots 20 dots

1 0 1 0 11 dots 22 dots

1 0 1 1 12 dots 24 dots

1 1 0 0 13 dots 26 dots

1 1 0 1 14 dots 28 dots

1 1 1 0 15 dots 30 dots

1 1 1 1 16 dots 32 dots
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Mosaic enable bit (NOMZE, NIMZE, N2MZE, N3MZE, ROMZE)
Designates the screen performing mosaic process.

NOMZE 180022H Bit 0 For NBGO (or RBG1)
N1MZE 180022H Bit 1 For NBG1

N2MZE 180022H Bit 2 For NBG2

N3MZE 180022H Bit 3 For NBG3

ROMZE 180022H Bit 4 For RBGO

xxMZE Process

0 Does not execute mosaic process

1 Processes mosaic process

Note: NO, N1, N2, N3, or R0 is entered in bit name for xx.

» Special Function Code Select

15 14 13 12 11 10 9 8

skseL | -~ | -~ | -~ | -~ | - [ - | ~ | -~ ]

180024H 7 6 5 4 3 2 1 0
[~ [ ~ [ =~ [ ROSFCS | N3SFCS | N2SFCS | N1SFCS | NOSFCS |

Special function code select bit (NOSFCS, N1SFCS, N2SFCS, N3SFCS,
ROSFCS)
Designates the special function code effecting every scroll screen.

NOSFCS 180024H Bit 0 For NBGO (or RBG1)
N1SFCS 180024H Bit 1 For NBG1

N2SFCS 180024H Bit 2 For NBG2

N3SFCS 180024H Bit 3 For NBG3

ROSFCS 180024H Bit 4 For RBGO

XXSFCS Process

0 Enables special function code A

1 Enables special function code B

Note: NO, N1, N2, N3, or R0 is entered in bit name for xx.
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» Special Function Code

15 14 13 12 11 10 9 8
SFCODE [ SFCDB7 | SFCDB6 | SFCDB5 | SFCDB4 | SFCDB3 | SFCDB2 | SFCDB1 | SFCDBO |
180026H 7 6 5 4 3 2 1 0

[ SFCDA7 | SFCDA6 | SFCDA5 | SFCDA4 | SFCDA3 | SFCDA2 | SFCDAT | SFCDAO |

Special function code bit (SFCDA7 to SFCDAO, SFCDB7 to SFCDBO0)
Designates special function codes A and B.

SFCDA7~SFCDAOQ 180026H Bit 7~0 For Special Function Code A
SFCDB7~SFCDBO0 180026H Bit 15~8 For Special Function Code B
Bit Name Dot Color Code

SFCDx0 When lower 4 bits of dot color code are, OH or 1H

SFCDx1 When lower 4 bits of dot color code are, 2H or 3H

SFCDx2 When lower 4 bits of dot color code are, 4H or 5H

SFCDx3 When lower 4 bits of dot color code are, 6H or 7H

SFCDx4 When lower 4 bits of dot color code are, 8H or 9H

SFCDx5 When lower 4 bits of dot color code are, AH or BH

SFCDx6 When lower 4 bits of dot color code are, CH or DH

SFCDx7 When lower 4 bits of dot color code are, EH or FH

Note: A or Bis entered in bit name x.

Settings Process
0 Does not use special functions
1 Uses special functions

» Character Control (NBGO, NBG1)

15 14 13 12 11 10 9 8
CHCTLA [ ~ | = [N1CHCN1]N1CHCNO[N1BMSZ1[N1BMSZO] NTBMEN [ NTCHSZ |
180028H 7 6 5 4 3 2 1 0

[ =  [NOCHCN2]NOCHCNT]NOCHCNO|NOBMSZ1]NOBMSZO0] NOBMEN | NOCHSZ |

e Character Control (NBG2, NBG3, RBGO)

15 14 13 12 11 10 9 8

CHCTLB | ~  |ROCHCN2[ROCHCN1[ROCHCNO| ~ | ROBMSZ | ROBMEN | ROCHSZ |

18002AH 7 6 5 4 3 2 1 0
[~ ] "~ JN3CHCN[N3CHSZ] ~ | ~ [N2CHCN [ N2CHSZ |
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Character color number bit (NOCHCN2 to NOCHCNO, N1ICHCN1, N1ICHCNO, N2CHCN,
N3CHCN, ROCHCN2 to ROCHCNO)
Designates the character color count of each screen and the bit map color count

when displaying by the bit map format.

NOCHCN2~NOCHCNO 180028H Bit 6~4 For NBGO (or RBG1)

N1CHCN1,N1CHCNO 180028H Bit 13,12 For NBG1 (or EXBG)

N2CHCN 18002AH Bit 1 For NBG2

N3CHCN 18002AH Bit 5 For NBG3

ROCHCN2~ROCHCNO 18002AH Bit 14~12 For RBGO

NOCHCN2 | NOCHCN1 | NOCHCNO | TV Screen Mode Color
Normal Hi-Res Exclusive Monitor | Format

0 0 0 16 colors 16 colors 16 colors Palette Format

0 0 1 256 colors 256 colors 256 colors Palette Format

0 1 0 2048 colors 2048 colors 2048 colors Palette Format

0 1 1 32,786 colors | 32,786 colors | 32,786 colors | RGB Format

1 0 0 16,770,000 Setting not Setting not RGB Format
colors allowed allowed

1 0 1 Setting not allowed (Please do not set.)

1 1 0 Setting not allowed (Please do not set.)

1 1 1 Setting not allowed (Please do not set.)

Note: Cannot be displayed by the exclusive monitor mode when used as RBGI.

N1CHCN1 N1CHCNO TV Screen Mode Color Format

Normal Hi-Res Exclusive Monitor

0 0 16 colors 16 colors 16 colors Palette Format

0 1 256 colors 256 colors 256 colors Palette Format

1 0 2048 colors 2048 colors 2048 colors Palette Format

1 1 32,786 colors | 32,786 colors | 32,786 colors | RGB Format

Note: When used as EXBG, and when the set values are NICHCN1 = 1, NICHCNO = 1 there are

16,770,000 colors
NnCHCNO TV Screen Mode Color Format
Normal Hi-Res Exclusive Monitor

0 16 colors 16 colors 16 colors Palette Format

1 256 colors 256 colors 256 colors Palette Format

Note: 2 or 3is entered in bit name for n.
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ROCHCN2 | ROCHCN1 | ROCHCNO [ TV Screen Mode Color
Normal Hi-Res Exclusive Monitor | Eqrmat

0 0 0 16 colors 16 colors Cannot Display| Palette Format

0 0 1 256 colors 256 colors Cannot Display| Palette Format

0 1 0 2048 colors 2048 colors | Cannot Display| Palette Format

0 1 1 32,786 colors | 32,786 colors | Cannot Display] RGB Format

1 0 0 16,770,000 Setting not Cannot Display| RGB Format
colors allowed

1 0 1 Setting not allowed (Please do not set.)

1 1 0 Setting not allowed (Please do not set.)

1 1 1 Setting not allowed (Please do not set.)

Bit map size bit (NOBMSZ1, NOBMSZ0, N1BMSZ1, N1BMSZ0, ROBMSZ)
Designates the bit map size of each screen when display is in a bit map format.

NOBMSZ1,NOBMSZ0 180028H Bit 3,2 For NBGO
N1BMSZ1,N1BMSZ0 180028H Bit 11,10 For NBG1
ROBMSZ 18002AH Bit 10 For RBGO
NnBMSZ1 NnBMSZ0 Bitmap Size

0 0 512 H dots X 512 V dots

0 1 512 H dots X 512 V dots

1 0 512 H dots X 512 V dots

1 1 512 H dots X 512 V dots

Note: 0 or1isentered in bit name for n.

ROBMSZ Bitmap Size

0 512 H dots X 256 V dots

1

512 H dots X 512 V dots

Bit map enable bit (NOBMEN, N1BMEN, ROBMEN)
Designates whether to display the scroll screen in a bit map format.

NOBMEN 180028H Bit 1 For NBGO
N1BMEN 180028H Bit 9 For NBG1
ROBMEN 18002AH Bit 9 For RBGO
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XXBMEN

Screen Display Format

0

Cell Format

1

Bitmap Format

Note: NO, N1, or RO is entered in bit name for xx.

Character size bit (NOCHSZ, N1ICHSZ, N2CHSZ, N3CHSZ, ROCHSZ)

Designates the character size when the scroll screen is in a cell format.

NOCHSZ 180028H Bit 0 For NBGO (or RBG1)
N1CHSZ 180028H Bit 8 For NBG1
N2CHSZ 18002AH Bit 0 For NBG2
N3CHSZ 18002AH Bit 4 For NBG3
ROCHSZ 18002AH Bit 8 For RBGO
XXCHSZ Character Pattern Size
0 1H Cell X1V Cell
1 2 H Cells X2V Cells
Note: NO, N1, N2, N3, or R0 is entered in bit name for xx.
* Bit Map Palette Number (NBGO, NBG1)

14 13 12 11 10 9 8
BMPNA ~ | N1BMPR | N1BMCC | ~ | N1BMP6 | N1BMP5 | N1BMP4 |
18002CH 6 5 4 3 2 1 0

~ | NOBMPR l NOBMCC | ~ l NOBMP6 | NOBMP5 l NOBMP4 |
« Bit Map Palette Number (RBGO)

14 13 12 11 10 9 8
BMPNE S R R I I R
18002EH 6 5 4 3 2 1 0

~ | ROBMPR [ ROBMCC |

1

[ ROBMP6 | ROBMP5 | ROBMP4 |

Special priority bit (for bit map): Bit map special priority bit (NOBMPR, N1BMPR,

ROBMPR)
Designates the special priority bit when the scroll screen is displayed by the bit map
format.
NOBMPR 18002CH Bit 5 For NBGO
N1BMPR 18002CH Bit 13 For NBG1
ROBMPR 18002EH Bit 5 For RBGO
) >
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Special color calculation bit (for bit map): Bit map special color calculation bit
(NOBMCC, N1BMCC, ROBMCC)
Designates the special color calculation bit when the scroll screen is displayed by the

bit map format.

NOBMCC 18002CH Bit 4 For NBGO
N1BMCC 18002CH Bit 12 For NBG1
ROBMCC 18002EH Bit 4 For RBGO

Palette number bit (for bit map): Bit map palette number bit (NOBMP6 to NOBMP4,
N1BMP6 to N1BMP4, ROBMP6 to ROBMP4)
Designates the highest 3 bits of the palette number when the scroll screen is

displayed in the bit map format.

NOBMP6~NOBMP4 18002CH Bit 2~0 For NBGO
N1BMP6~N1BMP4 18002CH Bit 10~8 For NBG1
ROBMP6~R0OBMP4 18002EH Bit 2~0 For RBGO

« Pattern Name Control (NBGO)

15 14 13 12 11 10 9 8
PNCNO [ NOPNB [NOCNSM|[ ~ | =~ | ~ | ~ | NOSPR | NOSCC |
180030H 7 6 5 4 3 2 1 0

[NOSPLT6 [ NOSPLT5 | NOSPLT4 | NOSCN4 | NOSCN3 | NOSCN2 | NOSCN1 | NOSCNO |

» Pattern Name Control (NBG1)

15 14 13 12 11 10 9 8
PNCN1 [ NTPNB [N1CNSM| ~ | ~ | =~ | ~ | N1SPR | N1SCC |
180032H 7 6 5 4 3 2 1 0

[N1SPLT6 [ N1SPLT5 | NTSPLT4 | NTSCN4 | NTSCN3 | NTSCN2 | N1SCN1 | N1SCNO |

» Pattern Name Control (NBG2)

15 14 13 12 11 10 9 8
PNCN2 [ N2PNB [N2CNSM] ~ | ~ [ =~ [ =~ ] N2SPR | N2SCC |
180034H 7 6 5 4 3 2 1 0

[N2SPLT6 | N2SPLT5 | N2SPLT4 | N2SCN4 | N2SCN3 | N2SCN2 | N2SCN1 | N2SCNO |

» Pattern Name Control (NBG3)

15 14 13 12 11 10 9 8
PNCN3 | N3PNB [N3CNSM| ~ | ~ | ~ [ ~ [ N3SPR | N3sCC |
180036H 7 6 5 4 3 2 1 0

[ N3SPLT6 | N3SPLT5 | N3SPLT4 | N3SCN4 [ N3SCN3 [ N3SCN2 | N3SCN1 | N3SCNO |
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» Pattern Name Control (RBGO)

15 14 13 12 11 10 9 8
PNCR [ ROPNB [ROCNSM| ~ | =~ | =~ | ~ | ROSPR | ROSCC |
180038H 7 6 5 4 3 2 1 0

[ROSPLT6 [ ROSPLT5 | ROSPLT4 | ROSCN4 | ROSCN3 | ROSCN2 | ROSCNT | ROSCNO |

Pattern name data size bit (NOPNB, N1PNB, N2PNB, N3PNB, ROPNB)
Designates the pattern name data size when displaying in the cell format.

NOPNB 180030H Bit 15 For NBGO (or RBG1)
N1PNB 180032H Bit 15 For NBG1

N2PNB 180034H Bit 15 For NBG2

N3PNB 180036H Bit 15 For NBG3

ROPNB 180038H Bit 15 For RBGO

xxPNB Pattern Name Data Size

0 2 Words

1 1 Word

Note: NO, N1, N3, or R0 is entered in bit name for xx.

Character number supplement bit (NOCNSM, N1ICNSM, N2CNSM, N3CNSM, ROCNSM)
Designates the character number supplement mode when the pattern name data

size in the pattern name table is 1-word.

NOCNSM 180030H Bit 14 For NBGO (or RBG1)

N1CNSM 180032H Bit 14 For NBG1

N2CNSM 180034H Bit 14 For NBG2

N3CNSM 180036H Bit 14 For NBG3

ROCNSM 180038H Bit 14 For RBGO

XXCNSM Character Number Process

Auxiliary Mode

0 0 Character number in pattern name data is 10 bits
Flip function can be selected in character units.

1 1 Character number in pattern name data is 12 bits
Flip function cannot be used.

Note: NO, N1, N2, N3, or R0 is entered in bit name for xx.
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Special priority bit (for pattern name supplement data): Supplement special priority bit
(NOSPR, N1SPR, N2SPR, N3SPR, ROSPR)

Designates the pattern name supplement data as the special priority bit when the
pattern name data size is 1-word.

NOSPR 180030H Bit 9 For NBGO (or RBG1)
N1SPR 180032H Bit 9 For NBG1
N2SPR 180034H Bit 9 For NBG2
N3SPR 180036H Bit 9 For NBG3
ROSPR 180038H Bit 9 For RBGO

Special color calculation bit (for pattern name supplement data): Supplementary
special color calculation bit (NOSCC, N1SCC, N2SCC, N3SCC, ROSCC)

The special color calculation bit is designated as pattern name supplement data
when the pattern name data size is 1-word.

NOSCC 180030H Bit 8 For NBGO (or RBG 1)
N1SCC 180032H Bit 8 For NBG1
N2SCC 180034H Bit 8 For NBG2
N3SCC 180036H Bit 8 For NBG3
ROSCC 180038H Bit 8 For RBGO

Supplementary palette number bit (NOSPLT6 to NOSPLT4, N1SPLT6 to N1SPLT4,
N2SPLT6 to N2SPLT4, N3SPLT6 to N3SPLT4, ROSPLT6 to ROSPLTA4)

Designates the palette number bit as pattern name supplement data when the
pattern name data size is 1-word. Three bits are added to the palette number bit of
the pattern name data for the supplementary palette number bit.

NOSPLT6~NOSPLT4 180030H Bit 7~5 For NBGO (or RBG 1)
N1SPLT6~N1SPLT4 180032H Bit 7~5 For NBG1
N2SPLT6~N2SPLT4 180034H Bit 7~5 For NBG2
N3SPLT6~N3SPLT4 180036H Bit 7~5 For NBG3
ROSPLT6~ROSPLT4 180038H Bit 7~5 For RBGO

Supplementary character number bit (NOSCN4 to NOSCNO, N1SCN4 to N1SCNO,
N2SCN4 to N2SCNO, N3SCN4 to N3SCNO, ROSCN4 to ROSCNO)
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Designates the character number bit as the pattern name supplement data when the
pattern name data size is 1-word. Five bits are added to the character number bit of
the pattern name data for the supplementary character number bit.

NOSCN4~NOSCNO 180030H Bit 4~0 For NBGO (or RBG 1)
N1SCN4~N1SCNO 180032H Bit 4~0 For NBG1
N2SCN4~N2SCNO 180034H Bit 4~0 For NBG2
N3SCN4~N3SCNO 180036H Bit 4~0 For NBG3
ROSCN4~ROSCNO 180038H Bit 4~0 For RBGO
Plane Size

15 14 13 12 11 10 9 8
PLSZ [ RBOVR1 | RBOVRO [RBPLSZ1|RBPLSZ0 [ RAOVR1 | RAOVRO [ RAPLSZ1|RAPLSZO |
18003AH 7 6 5 4 3 2 1 0

[N3PLSZ1 [ N3PLSZ0 [ N2PLSZ1 [ N2PLSZ0 | NTPLSZ1 [ NTPLSZ0 | NOPLSZ1 | NOPLSZO |

Plane size bit (NOPLSZ1, NOPLSZ0, N1PLSZ1, N1PLSZ0, N2PLSZ1, N2PLSZ0,
N3PLSZ1, N3PLSZ0, RAPLSZ1, RAPLSZ0, RBPLSZ1, RBPLSZ0)

Designates the plane size (number of pages) of each scroll screen.

NOPLSZ1, NOPLSZ0 18003AH Bit 1,0 For NBGO

N1PLSZ1, N1PLSZ0 18003AH Bit 3,2 For NBG1

N2PLSZ1, N2PLSZ0 18003AH Bit 5,4 For NBG2

N3PLSZ1, N3PLSZ0 18003AH Bit 7,6 For NBG3

RAPLSZ1, RAPLSZ0 18003AH Bit 9,8 For Rotation Parameter A
RBPLSZ1, RBPLSZ0 18003AH Bit 13,12 For Rotation Parameter B
xxPLSZ1 xxPLSZ0 Plane Size

0 0 1 H Page X 1V Page

0 1 2 H Pages X 1 V Page

1 0 Invalid (Do not set.)

1 1 2 H Pages X 2 V Pages

Note: NO, N1, N2, N3, RA, or RB is entered in bit name for xx.
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Screen-over process bit: Over bit (RAOVR1, RAOVR0O, RBOVR1, RBOVRO)
Designates control (screen-over process) when the display coordinate value exceeds

the display area in the rotation scroll screen.

RAOVR1, RAOVRO 18003AH Bit 11,10 For Rotation Parameter A
RBOVR1, RBOVRO 18003AH Bit 15,14 For Rotation Parameter B
RxOVR1 RxOVRO0O Screen Over Process

0 0 Outside the display area, the image set in the display area is repeatqd.
0 1 Outside the display area, the character pattern specified by screen oyer

pattern name register is repeated. (Only when the rotation scroll scrgen
is in cell format.)

1 0 Outside the display area, the scroll screen is transparent,

1 1 Set the display area as 0<X<512, 0<Y<512 regardless of plane size pr
bitmap size and make that area transparent.

Note: A or B is entered in bit name for x.

* Map Offset (NBGO~NBG3)

15 14 13 12 11 10 9 8

MPOFN [ ~ | N3MP8 | N3MP7 | N3MP6 | ~ | N2MP8 | N2MP7 | N2MP6 ]

18003CH 7 6 5 4 3 2 1 0
[~ [ NIMP8 [ NIMP7 | NTMP6 | ~ | NOMP8 | NOMP7 | NOMP6 |

* Map Offset (Rotation Parameter A, B)

15 14 13 12 11 10 9 8

weorR [ = [ =~ [ = [~ [ = [ =~ [ = [ ~ ]

18003EH 7 6 5 4 3 2 1 0
[~ [ RBMP8 | RBMP7 | RBMP6 | ~ | RAMP8 | RAMP7 | RAMP6 |

Map offset bit (NOMP8 to NOMP6, NIMP8 to N1IMP6, N2MP8 to N2MP6, N3MP8 to
N3MP6, RAMP8 to RAMP6, RBMP8 to RBMP6)

When the scroll screen display format is the cell format, the map offset value of 3
bits is added to the highest 6 bits of the map register. This designates the bit map
pattern boundary when in the bit map format.

NOMP8~NOMP6 18003CH Bit 2~0 For NBGO
N1MP8~N1MP6 18003CH Bit 6~4 For NBG1
N2MP8~N2MP6 18003CH Bit 10~8 For NBG2
N3MP8~N3MP6 18003CH Bit 14~12 For NBG3
RAMP8~RAMP6 18003EH Bit 2~0 For Rotation Parameter A
RBMP8~RBMP6 18003EH Bit 6~4 For Rotation Parameter B
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* Map (NBGO, Plane A, B)

15 14 13 12 11 10 9 8
MPABNO [ ~ | ~ | NOMPB5 | NOMPB4 | NOMPB3 | NOMPB2 | NOMPB1 | NOMPBO ]
5 4 3 2 1 0

180040H 7 6

| - |

[ NOMPA5 | NOMPA4 | NOMPA3 | NOMPA2 | NOMPAT | NOMPAD |

* Map (NBGO, Plane C, D)

15 14 13 12 11 10 9 8
MPCDNO [ ~ | ~ | NOMPD5 | NOMPD4 | NOMPD3 | NOMPD2 | NOMPD1 | NOMPDO ]
180042H 7 5 4 3 2 1 0

| - |

[ NOMPC5 [ NOMPC4 | NOMPC3 | NOMPC2 | NOMPC1 | NOMPCO |

* Map (NBGL1, Plane A, B)

15 14 13 12 11 10 9 8
MPABN1 [ ~ | ~ | N1MPB5] N1MPB4 | NTMPB3 | NTMPB2 | NTMPB1 | NTMPBO |
180044H 7 5 4 3 2 1 0

[ NTMPA5 | NTMPA4 | NTMPA3 | NTMPA2 | NTMPAT | NTMPAD |

* Map (NBGL1, Plane C, D)

15 14 13 12 11 10 9 8
MPCON1 [ ~ | ~ | N1MPD5 | N1MPD4 | NTMPD3 | NTMPD2 | NTMPD1 | NTMPDO |
180046H 7 5 4 3 2 1 0

[ NTMPC5 | NIMPC4 | NTIMPC3 | NTMPC2 | NTMPC1 | NTMPCO |

* Map (NBG2, Plane A, B)

15 14 13 12 11 10 9 8
MPABN2 [ ~ | ~ | N2MPB5 | N2MPB4 | N2MPB3 | N2MPB2 | N2MPB1 | N2MPBO |
180048H 7 5 4 3 2 1 0

[ N2MPA5 | N2MPA4 | N2MPA3 | N2MPA2 | N2MPAT | N2MPAO |

* Map (NBG2, Plane C, D)

15 14 13 12 11 10 9 8
MPCDN2 [ ~ | ~ | N2MPD5 | N2MPD4 | N2MPD3 | N2MPD2 | N2MPD1 | N2MPDO |
18004AH 7 5 4 3 2 1 0

[ N2MPC5 | N2MPC4 | N2MPC3 | N2MPC2 | N2MPC1 | N2MPCO |

* Map (NBG3, Plane A, B)

15 14 13 12 11 10 9 8
MPABN3 [ ~ | ~ | N3MPB5 | N3MPB4 | N3MPB3 | N3MPB2 | N3MPB1 | N3MPBO |
18004CH 7 5 4 3 2 1 0

[ N3MPA5 [ N3MPA4 | N3MPA3 | N3MPA2 | N3MPAT | N3MPAO |
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* Map (NBG3, Plane C, D)

15 14 13 12 11 10 9 8
MPCDN3 [ ~ | ~ | N3MPD5 | N3MPD4 | N3MPD3 | N3MPD2 | N3MPD1 | N3MPDO |
18004EH 7 6 5 4 3 2 1 0

[~ [ ~ [ N3MPC5] N3MPC4 | N3MPC3 [ N3MPC2 | N3MPC1 | N3MPCO |

Map bit (for normal scroll): (NOMPA5 to NOMPAO, NOMPB5 to NOMPBO,

NOMPCS5 to NOMPCO, NOMPD5 to NOMPDO, N1IMPAS to NIMPAO, N1IMPBS to

N1MPBO, NIMPCS5 to NIMPCO, N1IMPD5 to N1IMPDO, N2MPA5 to N2MPAO, N2MPB5

to N2MPBO, N2MPC5 to N2MPCO, N2MPD5 to N2MPDO, N3MPAS to N3MPAO,

N3MPB5 to N3MPBO, N3MPC5 to N3MPCO, N3MPD5 to N3MPDO)

When the Normal scroll screen is displayed by the cell format, the lead address for

the pattern name table is designated for each plane.

NOMPAS5~NOMPAO 180040H Bit 5~0 For NBGO Plane A
NOMPB5~NOMPBO 180040H Bit 13~8 For NBGO Plane B
NOMPC5~NOMPCO 180042H Bit 5~0 For NBGO Plane C
NOMPD5~NOMPDO 180042H Bit 13~8 For NBGO Plane D
N1MPA5~N1MPAO 180044H Bit 5~0 For NBG1 Plane A
N1MPB5~N1MPBO 180044H Bit 13~8 For NBG1 Plane B
N1MPC5~N1MPCO 180046H Bit 5~0 For NBG1 Plane C
N1MPD5~N1MPDO 180046H Bit 13~8 For NBG1 Plane D
N2MPA5~N2MPAO 180048H Bit 5~0 For NBG2 Plane A
N2MPB5~N2MPBO 180048H Bit 13~8 For NBG2 Plane B
N2MPC5~N2MPCO 18004AH Bit 5~0 For NBG2 Plane C
N2MPD5~N2MPDO 18004AH Bit 13~8 For NBG2 Plane D
N3MPAS5~N3MPAOQO 18004CH Bit 5~0 For NBG3 Plane A
N3MPB5~N3MPBO 18004CH Bit 13~8 For NBG3 Plane B
N3MPC5~N3MPCO 18004EH Bit 5~0 For NBG3 Plane C
N3MPD5~N3MPDO 18004EH Bit 13~8 For NBG3 Plane D
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» Map (Rotation Parameter A, Plane A, B)

15 14 13 12 11 10 9 8
MPBRAB [ ~ | ~ | RAMPB5 | RAMPB4 | RAMPB3 | RAMPB2 | RAMPB1 | RAMPBO |
6 5 4 3 2 1 0

180050H 7

[ RAMPA5 | RAMPA4 | RAMPA3 | RAMPA2 | RAMPAT | RAMPAD |

* Map (Rotation Parameter A, Plane C, D)

15 14 13 12 11 10 9 8
MPCDRA [ ~ | ~ | RAMPD5 | RAMPD4 | RAMPD3 | RAMPD2 | RAMPD1 | RAMPDO |
6 5 4 3 2 1 0

180052H 7

| RAMPC5 | RAMPC4 | RAMPC3 | RAMPC2 [ RAMPC1 | RAMPCO |

* Map (Rotation Parameter A, Plane E, F)

15 14 13 12 11 10 9 8
MPEFRA [ ~ | ~ | RAMPF5| RAMPF4 | RAMPF3 | RAMPF2 | RAMPF1 | RAMPFO |
6 5 4 3 2 1 0

180054H 7

| ~ | RAMPES5 | RAMPE4 [ RAMPE3 | RAMPE2 | RAMPE1 | RAMPEQ |

* Map (Rotation Parameter A, Plane G, H)

15 14 13 12 11 10 9 8
MPGHRA [  ~ | ~ | RAMPH5 | RAMPH4 | RAMPH3 | RAMPH2 [ RAMPH1 | RAMPHO |
6 5 4 3 2 1 0

180056H 7

[ RAMPG5 | RAMPG4 | RAMPG3 | RAMPG2 [ RAMPG1 | RAMPGO |

* Map (Rotation Parameter A, Plane |, J)

15 14 13 12 11 10 9 8
MPURA [ ~ | ~ | RAMPJ5 | RAMPJ4 | RAMPJ3 | RAMPJ2 [ RAMPJ1 | RAMPJO |
6 5 4 3 2 1 0

180058H 7

[~ [ RAMPI5 | RAMPI4 | RAMPI3 | RAMPI2 | RAMPIT | RAMPIO |

* Map (Rotation Parameter A, Plane K, L)

15 14 13 12 11 10 9 8
MPKLRA [ ~ | ~ | RAMPL5| RAMPL4 | RAMPL3 [ RAMPL2 | RAMPL1 | RAMPLO |
6 5 4 3 2 1 0

18005AH 7

[~ [ RAMPK5 [ RAMPK4 | RAMPK3 | RAMPK2 | RAMPKT | RAMPKO |

* Map (Rotation Parameter A, Plane M, N)

15 14 13 12 11 10 9 8
MPMNRA [ ~ | ~ | RAMPN5 | RAMPN4 | RAMPN3 [ RAMPN2 | RAMPN1 | RAMPNO |
18005CH 7 6 5 4 3 2 1 0

[ RAMPM5 [ RAMPM4 [ RAMPM3 [ RAMPM2 [ RAMPM1 | RAMPMO]
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* Map (Rotation Parameter A, Plane O, P)

15 14 13 12 11 10 9 8
MPOPRA [ ~ | ~ | RAMPP5 | RAMPP4 | RAMPP3 | RAMPP2 | RAMPP1 | RAMPPO |
6 5 4 3 2 1 0

18005EH 7

[ = [RAMPOS5| RAMPO4 | RAMPO3 | RAMPO2 | RAMPOT | RAMPOO |

» Map (Rotation Parameter B, Plane A, B)

15 14 13 12 11 10 9 8
MPABRB [ ~ | ~ | RBMPB5| RBMPB4 | RBMPB3 | RBMPB2 | RBMPB1 | RBMPBO |
6 5 4 3 2 1 0

180060H 7

| RBMPAS5 | RBMPA4 | RBMPA3 | RBMPA2 [ RBMPA1 | RBMPAD |

* Map (Rotation Parameter B, Plane C, D)

15 14 13 12 11 10 9 8
MPCDRB [ ~ | ~ |RBMPD5|RBMPD4 | RBMPD3 | RBMPD2 [ RBMPD1 | RBMPDO |
6 5 4 3 2 1 0

180062H 7

[~ [RBMPC5 | RBMPC4 | RBMPC3 | RBMPC2 | RBMPC1 | RBMPCO |

* Map (Rotation Parameter B, Plane E, F)

15 14 13 12 11 10 9 8
MPEFRB | [~ [ RBMPF5 | RBMPF4 | RBMPF3 | RBMPF2 | RBMPF1 | RBMPFO |
6 5 4 3 2 1 0

180064H 7

[ RBMPES5 | RBMPE4 | RBMPE3 | RBMPE2 | RBMPE1 | RBMPEO |

* Map (Rotation Parameter B, Plane G, H)

15 14 13 12 11 10 9 8
MPGHRB [ ~ | ~ | RBMPH5 | RBMPH4 | RBMPH3 | RBMPH2 | RBMPH1 | RBMPHO |
6 5 4 3 2 1 0

180066H 7

| ~

[RBMPG5 | RBMPG4 | RBMPG3 | RBMPG2 | RBMPG1 | RBMPGO |

» Map (Rotation Parameter B, Plane |, J)

15 14 13 12 11 10 9 8
MPIJRB [~ [ RBMPJ5 | RBMPJ4 | RBMPJ3 | RBMPJ2 | RBMPJ1 | RBMPJO |
6 5 4 3 2 1 0

180068H 7

[~ [ RBMPI5 | RBMPI4 | RBMPI3 | RBMPI2 | RBMPI1 | RBMPIO |

» Map (Rotation Parameter B, Plane K, L)

15 14 13 12 11 10 9 8
MPKLRB | [~ [ RBMPL5 | RBMPL4 | RBMPL3 | RBMPL2 | RBMPL1 | RBMPLO |
18006AH 7 6 5 4 3 2 1 0

[ RBMPK5 | RBMPK4 | RBMPK3 | RBMPK2 | RBMPK1 | RBMPKO |
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* Map (Rotation Parameter B, Plane M, N)

15 14 13 12 11 10 9 8
MPMNRB [ ~ | ~ | RBMPN5| RBMPN4 | RBMPN3 | RBMPN2 [ RBMPN1 | RBMPNO ]
18006CH 7 6 5 4 3 2 1 0

[~ [ ~ [RBMPM5]RBMPM4] RBMPM3] RBMPM2] RBMPM1] RBMPMO]

* Map (Rotation Parameter B, Plane O, P)

15 14 13 12 11 10 9 8
MPOPRB [ ~ | ~ | RBMPP5| RBMPP4 | RBMPP3 | RBMPP2 | RBMPP1 | RBMPPO |
18006EH 7 6 5 4 3 2 1 0

[~ [ ~ [RBMPO5|RBMPO4]RBMPO3 | RBMPO2 | RBMPO1 ] RBMPOO |

Map bit (for rotation scroll): Map bit (RAMPA5 to RAMPAO, RAMPB5 to RAMPBO,
RAMPCS5 to RAMPCO, RAMPD5 to RAMPDO, RAMPES to RAMPEDQ,

RAMPF5 to RAMPFO, RAMPGS to RAMPGO, RAMPHS to RAMPHO,

RAMPIS to RAMPIO, RAMPJ5 to RAMPJO, RAMPKS to RAMPKQO,

RAMPLS5 to RAMPLO, RAMPMS to RAMPMO, RAMPNS to RAMPNO,

RAMPOS to RAMPOO, RAMPP5 to RAMPPO, RBMPAS to RBMPAQO,

RBMPB5 to RBMPBO, RBMPC5 to RBMPCO, RBMPDS to RBMPDO,

RBMPES to RBMPEO, RBMPF5 to RBMPFO, RBMPG5 to RBMPGO,

RBMPH5 to RBMPHO, RAMPI5 to RBMPI0, RBMPJ5 to RBMPJO,

RBMPKS5 to RBMPKO, RBMPLS5 to RBMPLO, RBMPM5 to RBMPMO,

RBMPN5 to RBMPNO, RBMPO5 to RBMPOO, RBMPP5 to RBMPPO)

Designates the lead address of the pattern name table being arranged in each plane

when a rotation scroll screen is displayed in the cell format.
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RAMPA5~RAMPAO 180050H Bit 5~0 Rotation Parameter A for Screen Plane A
RAMPB5~RAMPBO 180050H Bit 13~8 Rotation Parameter A for Screen Plane B
RAMPC5~RAMPCO 180052H Bit 5~0 Rotation Parameter A for Screen Plane C
RAMPD5~RAMPDO 180052H Bit 13~8 Rotation Parameter A for Screen Plane D
RAMPE5~RAMPEO 180054H Bit 5~0 Rotation Parameter A for Screen Plane E
RAMPF5~RAMPFO 180054H Bit 13~8 Rotation Parameter A for Screen Plane F
RAMPG5~RAMPGO 180056H Bit 5~0 Rotation Parameter A for Screen Plane G
RAMPH5~RAMPHO 180056H Bit 13~8 Rotation Parameter A for Screen Plane H
RAMPI5~RAMPIO 180058H Bit 5~0 Rotation Parameter A for Screen Plane |

RAMPJ5~RAMPJO 180058H Bit 13~8 Rotation Parameter A for Screen Plane J
RAMPK5~RAMPKO 18005AH Bit 5~0 Rotation Parameter A for Screen Plane K
RAMPL5~RAMPLO 18005AH Bit 13~8 Rotation Parameter A for Screen Plane L
RAMPM5~RAMPMO 18005CH Bit 5~0 Rotation Parameter A for Screen Plane M
RAMPN5~RAMPNO 18005CH Bit 13~8 Rotation Parameter A for Screen Plane N
RAMPO5~RAMPOO0 18005EH Bit 5~0 Rotation Parameter A for Screen Plane O
RAMPP5~RAMPPO 18005EH Bit 13~8 Rotation Parameter A for Screen Plane P
RBMPA5~RBMPAO 180060H Bit 5~0 Rotation Parameter B for Screen Plane A
RBMPB5~RBMPBO 180060H Bit 13~8 Rotation Parameter B for Screen Plane B
RBMPC5~RBMPCO 180062H Bit 5~0 Rotation Parameter B for Screen Plane C
RBMPD5~RBMPDO 180062H Bit 13~8 Rotation Parameter B for Screen Plane D
RBMPE5~RBMPEO 180064H Bit 5~0 Rotation Parameter B for Screen Plane E
RBMPF5~RBMPFO 180064H Bit 13~8 Rotation Parameter B for Screen Plane F
RBMPG5~RBMPGO0 180066H Bit 5~0 Rotation Parameter B for Screen Plane G
RBMPH5~RBMPHO 180066H Bit 13~8 Rotation Parameter B for Screen Plane H
RBMPI5~RBMPIO 180068H Bit 5~0 Rotation Parameter B for Screen Plane |

RBMPJ5~RBMPJO 180068H Bit 13~8 Rotation Parameter B for Screen Plane J
RBMPK5~RBMPKO 18006AH Bit 5~0 Rotation Parameter B for Screen Plane K
RBMPL5~RBMPLO 18006AH Bit 13~8 Rotation Parameter B for Screen Plane L
RBMPM5~RBMPMO 18006CH Bit 5~0 Rotation Parameter B for Screen Plane M
RBMPN5~RBMPNO 18006CH Bit 13~8 Rotation Parameter B for Screen Plane N
RBMPO5~RBMPOO0 18006EH Bit 5~0 Rotation Parameter B for Screen Plane O
RBMPP5~RBMPPO 18006EH Bit 13~8 Rotation Parameter B for Screen Plane P
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» Screen Scroll Value (NBGO, Horizontal Integer Part)

15 14 13 12 11 10 9 8
scxiNo [~ [ =~ [T =~ [ =~ [ =~ [NOSCXI10] NOSCXI9 [ NOSCXI8 ]
180070H 7 6 5 4 3 2 1 0

[ [NOSCXI7 [ NOSCXI6 | NOSCXI5 | NOSCXI4 | NOSCXI3 | NOSCXI2 | NOSCXI1 ] NOSCXIO |

» Screen Scroll Value (NBGO, Horizontal Fractional Part)

15 14 13 12 11 10 9 8
SCXDNO | NOSCXD1|NOSCXD2 | NOSCXD3 | NOSCXD4 [ NOSCXDS5 [ NOSCXD6 | NOSCXD7 | NOSCXD8 |
180072H 7 6 5 4 3 2 1 0

» Screen Scroll Value (NBGO, Vertical Integer Part)

15 14 13 12 11 10 9 8
scywmwo | ~ | ~ |~ |~ |~ |NOSCYI10] NOSCYI9 | NOSCYIS8 |
180074H 7 6 5 4 3 2 1 0

[[NOSCYI7 [ NOSCYI6 | NOSCYI15 | NOSCY14 | NOSCYI3 [ NOSCYi2 [ NOSCYI1 ] NOSCYIO |

» Screen Scroll Value (NBGO, Vertical Fractional Part)

15 14 13 12 11 10 9 8
SCYDNO [NOSCYD1[NOSCYD2]NOSCYD3[NOSCYD4|NOSCYD5|[NOSCYD6 [NOSCYD7 [NOSCYD8]
180076H 7 6 5 4 3 2 1 0

» Coordinate Increment (NBGO, Horizontal Integer Part)

15 14 13 12 11 10 9 8

zmxine [ ~ [ =~ | =~ [ ~ T =~ T =~ T = T =~ 1

180078H 7 6 5 4 3 2 1 0
= T = 1 =~ [ =~ [ =~ [ NoZwMxi2]| NoZMXi1] NOZMXI0]

» Coordinate Increment (NBGO, Horizontal Fractional Part)

15 14 13 12 11 10 9 8
ZMXDNO [ NOZMXD1|NOZMXD2| NOZMXD3| N0ZMXD4 [ NOZMXD5 | NOZMXD6| NOZMXD7 | NOZMXD8 |
18007AH 7 6 5 4 3 2 1 0

» Coordinate Increment (NBGO, Vertical Integer Part)

15 14 13 12 11 10 9 8

zmywo |~ | 0~ | ~ | ~ | ~ | ~ {1 ~ 1 =~ ]

18007CH 7 6 5 4 3 2 1 0
[~ | ~ [ =~ T =~ [ =~ [NozmYi2][ NOZMYI1] NOZMYIO|
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» Coordinate Increment (NBGO, Vertical Fractional Part)

15 14 13 12 11 10 9 8
ZMYDNO [NOZMYD1]N0ZMYD2]NOZMYD3[NOZMYD4] NOZMYD5] NOZMYD6] NOZMYD7[NOZMYD8]
18007EH 7 6 5 4 3 2 1 0

» Screen Scroll Value (NBG1, Horizontal Integer Part)

15 14 13 12 11 10 9 8
SCXINt [~ [ ~ [ =~ T =~ T = [N1SCXI10] N1SCXI9 ] N1SCXI8|
180080H 7 6 5 4 3 2 1 0

[[NTSCXI7 | N1SCXI6 | NTSCXI5 | NTSCXI4 | N1SCXI3 | N1SCXI2 | N1SCXIT1 ] N1SCXI0 |

» Screen Scroll Value (NBG1, Horizontal Fractional Part)

15 14 13 12 11 10 9 8
SCXDN1 [N1SCXD1[NTSCXD2]N1SCXD3[N1SCXD4[N1SCXD5[N1SCXD6 [N1SCXD7 [N1SCXD8|
180082H 7 6 5 4 3 2 1 0

» Screen Scroll Value (NBG1, Vertical Integer Part)

15 14 13 12 11 10 9 8
SCYINt [~ [ ~ [T =~ [ =~ [ =~ [N1SCYI10] N1SCYI9[ N1SCYIg]
180084H 7 6 5 4 3 2 1 0

[[NTSCYI7 [ N1SCYI6 | N1SCYI5 [ N1SCY14 [ NTSCYI3 [ N1SCYI2 [ N1SCYI1] N1SCYIO |

» Screen Scroll Value (NBG1, Vertical Fractional Part)

15 14 13 12 11 10 9 8
SCYDN1 [N1SCYD1[N1SCYD2[N1SCYD3]N1SCYD4N1SCYD5[N1SCYD6[N1SCYD7 [N1SCYD3|
180086H 7 6 5 4 3 2 1 0

| | - | | - | | - | | - |

» Coordinate Increment (NBG1, Horizontal Integer Part)

15 14 13 12 11 10 9 8

zmxint [~ T ~ [ =~ T =~ [ ~ T ~ T ~ T =~ ]

180088H 7 6 5 4 3 2 1 0
[~ T ~ T ~ T =~ T ~ [NZMXi2] N1ZMXI1] N1ZMXIO0]

» Coordinate Increment (NBGL1, Horizontal Fractional Part)

15 14 13 12 11 10 9 8
ZMXDN1 [N1ZMXD1]N1ZMXD2]N1ZMXD3[N1ZMXD4] N1ZMXD5] N1ZMXD6] N1ZMXD7 [ N1ZMXD8]
18008AH 7 6 5 4 3 2 1 0
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» Coordinate Increment (NBG1, Vertical Integer Part)

15 14 13 12 11 10 9 8

zmvywt |~ | 0~ |~ | ~ | ~ | ~ 1| ~ 1 ~ |

18008CH 7 6 5 4 3 2 1 0
[~ | ~ | =~ [ =~ [ ~ [N1zZmYi2[ NTZMYI1] N1ZMYI0]

» Coordinate Increment (NBG1, Vertical Fractional Part)

15 14 13 12 11 10 9 8
ZMYDN1 [N1ZMYD1[N1ZMYD2[N1ZMYD3[N1ZMYD4]N1ZMYD5]N1ZMYD6] N1ZMYD7[N1ZMYD8]
18008EH 7 6 5 4 3 2 1 0

» Screen Scroll Value (NBG2, Horizontal)

15 14 13 12 11 10 9 8
scxN2 [~ | =~ [ =~ [ ~ T = [N2SCX10] N2SCX9 | N2SCX8 |
180090H 7 6 5 4 3 2 1 0

[ N2SCX7 | N2SCX6 | N2SCX5 | N2SCX4 | N2SCX3 | N2SCX2 | N2SCX1 | N2SCXO0 |

» Screen Scroll Value (NBG2, Vertical)

15 14 13 12 11 10 9 8
scyn2 | ~ | ~ |~ |~ |~ |N2SCY10| N2SCY9 | N2SCY8 |
180092H 7 6 5 4 3 2 1 0

[[N2SCY7 [ N2SCY6 | N2SCY5 | N2SCY4 | N2SCY3 | N2SCY2 | N2SCY1 | N2SCYO0 |

» Screen Scroll Value (NBG3, Horizontal)

15 14 13 12 11 10 9 8
SCXN3 [~ [ ~ [ =~ [ = [ =~ [N3SCX10] N3SCX9 | N3SCX3 |
180094H 7 6 5 4 3 2 1 0

[ [N3SCX7 | N3SCX6 | N3SCX5 | N3SCX4 | N3SCX3 | N3SCX2 | N3SCX1 | N3SCXO |

» Screen Scroll Value (NBG3, Vertical)

15 14 13 12 11 10 9 8
scyNs [~ [ =~ [ =~ T =~ [ =~ [N3SCY10] N3SCY9 | N35CY8 |
180096H 7 6 5 4 3 2 1 0

[[N3SCY7 | N3SCY6 | N3SCY5 | N3SCY4 | N3SCY3 | N3SCY2 | N3SCY1 | N3SCYO |

Screen scroll value bit: Scroll bit (NOSCXI10 to NOSCXIO, NOSCXD1 to

NOSCXD8, NOSCYI10 to NOSCYI0, NOSCYD1 to NOSCYDS8, N1SCXI10 to N1SCXIO0,

N1SCXD1 to N1SCXD8, N1SCYI10 to N1SCYIO, N1SCYD1 to N1SCYD8, N2SCX10 to

N2SCX0, N2SCY10 to N2SCY0, N3SCX10 to N3SCX0, N3SCY10 to N3SCYO0)

Designates the horizontal and vertical screen scroll values (coordinate values) of the

Normal scroll screen.
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NOSCXI10~NOSCXI0 | 180070H Bit 10~0 For NBGO horizontal direction (integer part)
NOSCXD1~NOSCXD8 | 180072H Bit 15~8 For NBGO horizontal direction (fractional part)
NOSCYI10~NOSCYI0O | 180074H Bit 10~0 For NBGO vertical direction (integer part)
NOSCYD1~NOSCYDS8 | 180076H Bit 15~8 For NBGO vertical direction (fractional part)
N1SCXI10~N1SCXI0 | 180080H Bit 10~0 For NBG1 horizontal direction (integer part)
N1SCXD1~N1SCXD8 | 180082H Bit 15~8 For NBG1 horizontal direction (fractional part)
N1SCYI10~N1SCYI0O | 180084H Bit 10~0 For NBG1 vertical direction (integer part)
N1SCYD1~N1SCYDS8 | 180086H Bit 15~8 For NBG1 vertical direction (fractional part)
N2SCX10~N2SCX0 180090H Bit 10~0 For NBG2 horizontal direction
N2SCY10~N2SCYO0 180092H Bit 10~0 For NBG2 vertical direction
N3SCX10~N3SCX0 180094H Bit 10~0 For NBG3 horizontal direction
N3SCY10~N3SCY0 180096H Bit 10~0 For NBG3 vertical direction

Coordinate increment bit: Zoom bit (N0ZMXI2 to NOZMXI0, NOZMXD1 to

NOZMXD8, NOZMYI12 to NOZMYI10, NOZMYD1 to NOZMYD8, N1ZMXI2 to N1ZMXIO,

N1ZMXD1 to N1ZMXD8, N1ZMYI2 to N1ZMYIO, N1ZMYD1 to N1ZMYD8)

Designates horizontal and vertical coordinate increments for calculating display

coordinates when expanding and reducing all Normal scroll screens.

NOZMXI2~N0ZMXI10 180078H Bit 2~0 For NBGO horizontal direction (integer part)
NOZMXD1~N0ZMXD8 | 18007AH Bit 15~8 For NBGO horizontal direction (fractional part)
NOZMYI2~NOZMY10 18007CH Bit 2~0 For NBGO vertical direction (integer part)
NOZMYD1~N0ZMYD8 | 18007EH Bit 15~8 For NBGO vertical direction (fractional part)
N1ZMXI2~N1ZMXI10 180088H Bit 2~0 For NBG1 horizontal direction (integer part)
N1ZMXD1~N1ZMXD8 | 18008AH Bit 15~8 For NBG1 horizontal direction (fractional part)
N1ZMYI2~N1ZMY10 18008CH Bit 2~0 For NBG1 vertical direction (integer part)
N1ZMYD1~N1ZMYD8 | 18008EH Bit 15~8 For NBG1 vertical direction (fractional part)

* Reduction Enable

15 14 13 12 11 10 9 8
zmett [~ | =~ | =~ T =~ T =~ T = TN1ZmQT [ N1ZMHF |
180098H 7 6 5 4 3 2 1 0

l§

Reduction enable bit: Zoom quarter/half bit (N1ZMQT, N1ZMHF, NOZMQT, NOZMHF)
Designates the maximum reducible range of each Normal scroll screen in the

horizontal direction.

[ NOZMQT | NOZMHF |
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NOZMHF 180098H Bit 0 For NBGO

NOZMQT 180098H Bit 1 For NBGO

N1ZMHF 180098H Bit 8 For NBG1

N1ZMQT 180098H Bit 9 For NBG1

NxZMQT | NxZMHF | Horizontal Reduction Display | Restriction Items

0 0 Not allowed None

0 1 Up to 1/2 The number of character colors can b
set for 16 or 256 colors only.

1 0 Up to 1/4 The number of character colors can b
set for 16 colors only.

1 1 Up to 1/4 The number of character colors can b
set for 16 colors only.

Note: 0 or1is entered in bit name for x.

e Line and Vertical Cell Scroll Control (NBGO, NBG1)

15 14 13 12 11 10 9 8
SCRCTL [ ~ | ~ [ N1LSST1 [ N1LSS0 | N1LZMX | N1LSCY | N1LSCX | NTVCSC |
18009AH 7 6 5 4 3 2 1 0

Line Scroll Interval Bit: Line scroll select bit (NOLSS1, NOLSSO0, N1LSS1, N1LSSO0)
Designates the interval that reads line scroll table data from the table. The interval

changes depending on the interlace of the TV screen.

[ NOLSST [ NOLSSO | NOLZMX | NOLSCY | NOLSCX | NOVCSC |

NOLSS1, NOLSSO 18009AH Bit 5, 4 For NBGO
N1LSS1, N1LSS0O 18009AH Bit 13,12 For NBG1
NxLSS1 NxLSS0 Interlace Setting
Non-Interlace Single-Density Interlace | Double-Density Interlace
0 0 Each line Every 2 lines Each line
0 1 Every 2 lines Every 4 lines Every 2 lines
1 0 Every 4 lines Every 8 lines Every 4 lines
1 1 Every 8 lines Every 16 lines Every 8 lines
Note: 0 or 1is entered in bit name for x.

Line zoom enable bit: Line zoom X enable bit (NLLZMX, NOLZMX)
Designates whether expansion-reduction is done horizontally in line units.

NOLZMX

18009AH

Bit 3

For NBGO

N1LSCX

18009AH

Bit 11

For NBG1
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NxLZMX

Process

0

Does not scale horizontally per line units

1

Scales horizontally per line units

Note: 0 or 1 is entered in bit name for x.

Line scroll enable bit (for the vertical screen scroll value): Line scroll Y enable bit

(N1LSCY, NOLSCY)

Designates whether scroll is performed by vertical line units.

NOLSCY 18009AH Bit 2 For NBGO
N1LSCY 18009AH Bit 10 For NBG1
NxLSCY Process

0 Does not scroll vertically per line units

1

Scrolls vertically per line units

Note: 0 or1is entered in bit name for x.

Line scroll enable bit (for the horizontal screen scroll value): Line scroll X enable bit

(NILSCX, NOLSCX)

Designates whether scroll is performed by horizontal line units.

NOLSCX 18009AH Bit 1 For NBGO
N1LSCX 18009AH Bit 9 For NBG1
NxLSCX Process

0 Does not scroll horizontally per line units

1

Scrolls horizontally per line units

Note: 0 or 1 is entered in bit name for x.

Vertical cell scroll enable bit (NLVCSC, NOVCSC)
Designates whether to perform vertical cell scroll.

NOVCSC 18009AH Bit 0 For NBGO
N1VCSC 18009AH Bit 8 For NBG1
NxVCSC Process

0 Does not cell-scroll vertically

1

Cell-scrolls vertically

Note: 0 or 1 is entered in bit name for x.
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* Vertical Cell Scroll Table Address (NBGO, NBG1)

15 14 13 12 11 10 9 8

vestau [~ [ -~ [ ~ T -~ T -~ T -~ T =~ T =7

18009CH 7 6 5 7 3 2 1 0
= T = [ =~ [ =~ | = [VCSTA18|VCSTAI7[VCSTATG]

* Vertical Cell Scroll Table Address (NBGO, NBG1)

15 14 13 12 11 10 9 8
VCSTAL [VCSTA15[VCSTA14[VCSTA13 [VCSTA12 [VCSTA11|VCSTA10] VCSTA9 | VCSTAB |
18009EH 7 6 5 4 3 2 1 0

[ VCSTA7 [ VCSTA6 | VCSTA5 | VCSTA4 | VCSTA3 | VCSTA2 | VCSTAT |~ |

Vertical cell scroll table address bit (VCSTA18 to VCSTAL),
Designates the lead address of the vertical cell scroll table on the VRAM.

VCSTA18~VCSTA16 18009CH Bit 2~0

VCSTA15~VCSTA1 18009EH Bit 15~1

e Line Scroll Table Address (NBGO)

15 14 13 12 11 10 9 8
wstaou [ = [ -~ [ -~ [ -~ [ =~ [ =~ [ =~ [ =~ ]
1800A0H 7 6 5 4 3 2 1 0

| ~ | ~ | ~ | ~ | ~ | NOLSTA18| NOLSTA17| NOLSTA16|

e Line Scroll Table Address (NBGO)

15 14 13 12 11 10 9 8
LSTAOL | NOLSTA15| NOLSTA14| NOLSTA13| NOLSTA12| NOLSTA11| NOLSTA10| NOLSTA9 | NOLSTAS8 |
1800A2H 7 6 5 4 3 2 1 0

| NOLSTA7 | NOLSTAG | NOLSTAS | NOLSTA4 | NOLSTA3 | NOLSTA2 | NOLSTA1 | ~ |

* Line Scroll Table Address (NBG1)

15 14 13 12 11 10 9 8
Lstaww [~ |~ | o~ | ~ | ~ | ~ |1 ~ 1 ~ 1
1800A4H 7 6 5 4 3 2 1 0

| ~ I ~ | ~ | ~ | ~ | N1LSTA18| N1LSTA17| N1LSTA16|

* Line Scroll Table Address (NBG1)

15 14 13 12 11 10 9 8
LSTA1L | N1LSTA15I N1LSTA14| N1LSTA13I N1LSTA12| N1LSTA11I N1LSTA10| N1LSTA9 I N1LSTA8 |
1800A6H 7 6 5 4 3 2 1 0

| N1LSTA7 I N1LSTAG6 | N1LSTAS I N1LSTA4 | N1LSTA3 I N1LSTA2 | N1LSTA1 I ~ |
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Line scroll table address bit (NOLSTA18 to NOLSTA16, NOLSTA15 to NOLSTA1L,
N1LSTA18 to N1LSTA16, NILSTA15 to N1ILSTAL)
Designates the lead address of the line scroll table on the VRAM.

NOLSTA18~NOLSTA16 [ 1800A0H Bit 2~0 For NBGO (upper bit)
NOLSTA15~NOLSTA1 | 1800A2H Bit 15~1 For NBGO (lower bit)
N1LSTA18~N1LSTA16 | 1800A4H Bit 2~0 For NBG1 (upper bit)
N1LSTA15~N1LSTA1 [ 1800A6H Bit 15~1 For NBG1 (lower bit)

e Line Color Screen Table Address

15 14 13 12 11 10 9 8
LCTAU | LCCLMD I ~ | ~ I ~ | ~ I ~ | ~ | ~ |
1800A8H 7 6 5 4 3 2 1 0

1§

| | - | I - |

e Line Color Screen Table Address

[ LCTA18 | LCTA17 | LCTA16 |

15 14 13 12 11 10 9 8
LCTAL  [[LCTA15 | LCTAT4 | LCTA13 | LCTA12 | LCTATT | LCTA10 | LCTA9 | LCTA8 |
1800AAH 7 6 5 4 3 2 1 0

[ LCTA7 | LCTA6 | LCTA5 | LCTA4 | LCTA3 | LCTA2 | LCTAT | LCTAO |

Line color screen mode bit: LNCL color mode bit (LCCLMD), bit 15
Designates the color mode of the line color screen.

LCCLMD Line Color Screen Color
0 Single color
1 Select per each line

Line color screen table address bit: LNCL table address bit (LCTA18 to LCTAOQ)
Designates the lead address of the line color screen table on the VRAM.

LCTA18~LCTA16 1800A8H Bit 2~0

LCTA15~LCTAO 1800AAH Bit 15~0

* Back Screen Table Address

15 14 13 12 11 10 9 8
BKTAU | BKCLMD | ~ | ~ I ~ | ~ | ~ | ~ | ~ |
1800ACH 7 6 5 4 3 2 1 0

1

[ BKTA18 | BKTA17 | BKTA16 |
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* Back Screen Table Address

BKTAL
1800AEH

15

14

13 12 11

10 9 8

[ BKTA15 | BKTAT4 | BKTA13 | BKTA12 | BKTAT1 | BKTA10 | BKTA9 | BKTA8 |

7

6

5 4 3

2 1 0

[ BKTA7 | BKTA6 | BKTA5 | BKTA4 | BKTA3 | BKTA2 | BKTA1 | BKTAO |

Back screen color mode bit: BACK color mode bit (BKCLMD), bit 15
Designates color mode of the back screen.

BKCLMD

Back Screen Color

0

Single color

1

Select per each line

Back screen table address bit: BACK color table address bit (BKTA18 to BKTAO)
Designates the lead address of the back screen table on the VRAM.

BKTA18~BKTA16 1800ACH Bit 2~0
BKTA 15~BKTAOQ 1800AEH Bit 15~0
* Rotation Parameter Mode

15 14 13 12 11 10 9 8
Rewp [~ [ - ] - [ - [ = [ - [ =~ [ - ]
1800BOH 7 6 5 4 3 2 1 0

[ RPMD1 | RPMDO |

Rotation parameters mode bit (RPMD1, RPMDO0), bits 1 and 0
When displaying RBGO, designates which rotation parameter of A or B will be used.

RPMD1 RPMDO Mode Rotation Parameter

0 0 0 Rotation Parameter A

0 1 1 Rotation Parameter B

1 0 2 A screen and B screen are switched via
coefficient data read from rotation
parameter A coefficient table.

1 1 3 A screen and B screen are switched via
rotation parameter window

* Rotation Parameter Read Control

15 14 13 12 11 10 9 8
RPRCTL | ~ | ~ | ~ | ~ | ~ | RBKASTRE| RBYSTRE | RBXSTRE |
1800B2H 7 6 5 4 3 2 1 0

|RAKASTRE| RAYSTRE | RAXSTRE |
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Parameter read enable bit (RAXSTRE, RBXSTRE, RAYSTRE, RBYSTRE, RAKASTRE,
RBKASTRE)
Designates the coefficient table start address KAst and TV screen start coordinates Xst

and Yst and whether to read from the rotation parameter table in that line.

RAXSTRE 1800B2H Bit 0 For Xst of Rotation Parameter A

RBXSTRE 1800B2H Bit 8 For Xst of Rotation Parameter B

RAYSTRE 1800B2H Bit 1 For Yst of Rotation Parameter A

RBYSTRE 1800B2H Bit 9 For Yst of Rotation Parameter B

RAKASTRE 1800B2H Bit 2 For KAst of Rotation Parameter A

RBKASTRE 1800B2H Bit 10 For KAst of Rotation Parameter B

RxSTRE Process

0 Selected parameters are not read for that line
1 Selected parameters are read for that line

Note: AX, BX, AY, BY, AKA, or BKA is entered in bit name for x.

» Coefficient Table Control

15 14 13 12 11 10 9 8
KICTL [ =~ | ~ | ~ | RBKLCE | RBKMD1 | RBKMDO | RBKDBS | RBKTE |
1800B4H 7 6 5 4 3 2 1 0

[~ [ ~ [ = [ RAKLCE [ RAKMD1 | RAKMDO | RAKDBS | RAKTE |

Coefficient line color enable bit (RAKLCE, RBKLCE)
Designates whether to use line color screen data in coefficient data.

RAKLCE 1800B4H Bit 4 For Rotation Parameter A
RBKLCE 1800B4H Bit 12 For Rotation Parameter B
RxKLCE Process

0 Line color screen data within coefficient data is not used

1 Line color screen data within coefficient data is used

Note: A or B is entered in the bit name for x.

Coefficient data mode bit: Coefficient mode bit (RAKMD1, RAKMDO, RBKMD1,
RBKMDO)
Designates what parameters the coefficient data is used as.

RAKMD1, RAKMDO 1800B4H Bit 3,2 For Rotation Parameter A

RBKMD1, RBKMDO 1800B4H Bit 11,10 For Rotation Parameter B
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RxKMD1 RxKMDO Mode Coefficient Data Function

0 0 0 Use as scale coefficient kx, ky

0 1 1 Use as scale coefficient kx

1 0 2 Use as scale coefficient ky

1 1 3 Use as viewpoint Xp after rotation conversion

Note: A or Bis entered in the bit name for x.

Coefficient data size bit (RAKDBS, RBKDBS)

Designates the size of the coefficient data.

RAKDBS 1800B4H Bit 1 For Rotation Parameter A
RBKDBS 1800B4H Bit 9 For Rotation Parameter B
RxKDBS Coefficient Data Size

0 2 Words

1 1 Word

Note: A or B is entered in the bit name for x.

Coefficient table enable bit (RAKTE, RBKTE)

Designates whether the coefficient table is used.

RAKTE 1800B4H Bit 0 For Rotation Parameter A
RBKTE 1800B4H Bit 8 For Rotation Parameter B
RxKTE Process

0 Do not use coefficient table

1 Use coefficient table

Note: A or B is entered in the bit name for x.

e Coefficient Table Address Offset (Rotation Parameter A, B)

15 14 13 12 11 10 9 8
KTAOF | ~ | ~ | ~ | ~ | ~ | RBKTAosz| RBKTAOS1| RBKTAOSO|
1800B6H 7 6 5 4 3 2 1 0

| RAKTAOSZl RAKTAOS1| RAKTAOSOl

Coefficient table address offset bit (RAKTAOS2 to RAKTAOSO, RBKTAOS?2 to
RBKTAOSO)
Designates the lead address offset value of the coefficient table stored in the rotation

parameter table.
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RAKTAOS2~RAKTAOSO 1800B6H Bit 2~0 For Rotation Parameter A

RBKTAOS2~RBKTAOSO 1800B6H Bit 10~8 For Rotation Parameter B

» Screen-over Pattern Name (Rotation Parameter A)

15 14 13 12 11 10 9 8
OVPNRA [RAOPN15[RAOPN14]RAOPN13[RAOPN12[RAOPN11[RAOPN10] RAOPN9 | RAOPNS |
1800B8H 7 6 5 4 3 2 1 0

[RAOPN7 [ RAOPNG | RAOPN5 | RAOPN4 | RAOPN3 | RAOPN2 | RAOPN1 | RAOPNO |

» Screen-over Pattern Name (Rotation Parameter B)

15 14 13 12 11 10 9 8
OVPNRB [RBOPN15|RBOPN14]RBOPN13[RBOPN12[RBOPN11|RBOPN10] RBOPN9 | RBOPNS |
1800BAH 7 6 5 4 3 2 1 0

[RBOPN7 [ RBOPNG | RBOPN5 | RBOPN4 | RBOPN3 [ RBOPN2 | RBOPN1 | RBOPNO |

Over pattern name bit (RAOPN15 to RAOPNO, RBOPN15 to RBOPNO)
Designates pattern name data when the screen-over process repeating the character

pattern is set.

RAOPN15~RA0OPNO 1800B8H Bit 15~0 For Rotation Parameter A

RBOPN15~RBOPNO 1800BAH Bit 15~0 For Rotation Parameter B

« Rotation Parameter Table Address (Rotation Parameter A, B)

15 14 13 12 11 10 9 8

Revay [ - - ] -~ [ - [ - ] - ] - ] -]

1800BCH 7 6 5 4 3 2 1 0
[~ | -~ | -~ [ =~ | =~ |RPTA18 | RPTAI7 | RPTAT6 |

* Rotation Parameter Table Address (Rotation Parameter A, B)

15 14 13 12 11 10 9 8
RPTAL [ RPTA15 | RPTA14 | RPTA13 | RPTA12 | RPTA11 | RPTAT0 | RPTA9 | RPTA8 |
1800BEH 7 6 5 4 3 2 1 0

[ RPTA7 | RPTA6 | RPTA5 | RPTA4 | RPTA3 | RPTA2 | RPTA1 | =~ |

Rotation parameters table address bit (RPTA18 to RPTA1)
Designates the lead address of rotation parameter tables.

RPTA18~RPTA16 1800BCH Bit 2~0

RPTA15~RPTA1 1800BEH Bit 15~1
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* Window Position (WO, Horizontal Start Point)

15 14 13 12 11 10 9 8
WPSX0 |  ~ [ ~ [ -~ [ ~ ~ ~ | wWosSx9 | wosx8
1800COH 7 6 5 4 3 2 1 0

| WOSX7 | WOSX6 [ WOSX5 [ WOSX4 | WOSX3 | WOSX2 | WOSX1 | WOSX0
* Window Position (WO, Vertical Start Point)

15 14 13 12 11 10 9 8
wpsyo [~ [~ [ ~ | ~ ~ ~ | ~ | wosys
1800C2H 7 6 5 4 3 2 1 0

| Wosy7 | wosyé [ woSy5 [ woSy4 | woSY3 | wWOSY2 | WOSY1 | WOSYO
* Window Position (WO, Horizontal End Point)

15 14 13 12 11 10 9 8
WPEX0 | ~ [ -~ [ -~ | -~ ~ ~ | WOEX9 | WOEX8
1800C4H 7 6 5 4 3 2 1 0

[ WOEX7 | WOEX6 [ WOEX5 | WOEX4 [ WOEX3 | WOEX2 [ WOEX1 | WOEXO
* Window Position (WO, Vertical End Point)

15 14 13 12 11 10 9 8
WPEY0O | ~ [ ~ [ -~ [ ~ ~ ~ [ -~ | WOEY8
1800C6H 7 6 5 4 3 2 1 0

| WOEY7 | WOEY6 | WOEY5 | WOEY4 [ WOEY3 | WOEY2 | WOEY1 | WOEYO
* Window Position (W1, Horizontal Start Point)

15 14 13 12 11 10 9 8
wpsx1 [~ |~ [ ~ | -~ ~ ~ | wW1sX9 | w1SX8
1800C8H 7 6 5 4 3 2 1 0

[ W1SX7 | W1SX6 | W1SX5 | W1SX4 [ W1SX3 | W1SX2 | W1SX1 | W1SX0
* Window Position (W1, Vertical Start Point)

15 14 13 12 11 10 9 8
WPSY1 |~ | [ ~ | -~ ~ ~ [ -~ | w1sys
1800CAH 7 6 5 4 3 2 1 0

[ W1SY7 | w1SY6 [ wW1SY5 | W1SY4 [ wW1SY3 | W1SY2 [ W1SY1 | W1SY0
* Window Position (W1, Horizontal End Point)

15 14 13 12 11 10 9 8
WPEX1 |~ [~ [ -~ [ ~ ~ ~ | WIEX9 | W1EX8
1800CCH 7 6 5 4 3 2 1 0

[ WIEX7 | W1EX6 | W1EX5 | W1EX4 [ W1EX3 | W1EX2 | W1EX1 | W1EXO
ES)
v
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* Window Position (W1, Vertical End Point)

15 14 13 12 11 10 9 8
WPEY1 | ~ | ~ | ~ | ~ | ~ | ~ | - | W1EY8 |
1800CEH 7 6 5 4 3 2 1 0

[[W1EY7 | WIEY6 | WIEY5 | W1EY4 | WIEY3 | WTEY2 | WIEYT | WIEYO |

Window position bit (for horizontal coordinates): Window start/end X bit (WOSX9 to
WO0SX0, WOEX9 to WOEXO, W1SX9 to W1SX0, W1EX9 to W1EXO0)

Designates the horizontal start and end coordinates. Designated coordinate value is
the coordinate value (H counter value) on the TV screen

WOSX9~WO0SX0 | 1800COH Bit 9~0 For WO start point coordinates
WOEX9~WOEXO | 1800C4H Bit 9~0 For WO end point coordinates
W1SX9~W1SX0 | 1800C8H Bit 9~0 For W1 start point coordinates
W1EX9~W1EXO | 1800CCH Bit 9~0 For W1 end point coordinates

Graphics | WxxX9| WxxX8 | WxxX7| WxxX6 [ WxxX5| WxxX4 [ WxxX3| WxxX2[ WxxX1| WxxX0
Mode

Normal H8 H7 H6 H5 H4 H3 H2 H1 HO Invalid
Hi-Res H9 H8 H7 H6 H5 H4 H3 H2 H1 HO
Exclusive | Invalid | H8 H7 H6 H5 H4 H3 H2 HA1 HO
Normal

Exclusive | Invalid | H9 H8 H7 H6 H5 H4 H3 H2 H1
Hi-Res

Note: 0S, OE, 1S, or 1E is entered in bit name for xx.

Window position bit (for vertical coordinates): Window start/end Y bit (WOSY8 to
WO0SYO, WOEY8 to WOEYO, W1SY8 to W1SYO, W1EY8 to W1EYO0)

Designates the vertical start and end coordinates. The designated coordinate value
is the coordinate value (V counter value) on the TV screen.

W0SY8~WOSYO0O | 1800C2H Bit For WO start point coordinates

W1SY8~W1SY0 | 1800CAH Bit For W1 start point coordinates

8~0

WOEY8~WOEYO | 1800C6H Bit 8~0 For WO end point coordinates
8~0
8~0

W1EY8~W1EY0O | 1800CEH Bit For W1 end point coordinates
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TV Screen WxxY8| WxxY7| WxxY6 | WxxY5] WxxY4| WxxY3| WxxY2| WxxY1| WxxYQO
(Interlace) Mode
Normal, Hi-Res V8 V7 V6 V5 V4 V3 V2 VA1 VO
(Non-interlace,
Single-Density
Interlace)
Normal, Hi-Res V7 V6 V5 V4 V3 V2 V1 VO Invalid
(Double-Density
Interlace)
Exclusive Monitor [ V8 V7 V6 V5 V4 V3 V2 V1 VO
Note: 0S, OE, 1S or 1E is entered in bit name for xx.
* Window Control (NBGO, NBG1)
15 14 13 12 11 10 9 8
WCTLA | N1LOG | ~ | N1SWE | N1SWA | N1W1E | N1TW1A | N1WOE | N1WOA
1800D0OH 7 6 5 4 3 2 1 0
| NOLOG | ~ | NOSWE | NOSWA | NOW1E | NOW1A | NOWOE | NOWOA
* Window Control (NBG2, NBG3)
15 14 13 12 11 10 9 8
WCTLB | N3LOG | ~ | N3SWE | N3SWA | N3W1E | N3W1A | N3WOE | N3WOA
1800D2H 7 6 5 4 3 2 1 0
| N2LOG | ~ | N2SWE | N2SWA | N2WA1E | N2W1A | N2WOE | N2WOA
* Window Control (RBGO, Sprite)
15 14 13 12 11 10 9 8
WCTLC | SPLOG I ~ | SPSWE | SPSWA| SPW1E | SPW1A | SPWOE | SPWO0A
1800D4H 7 6 5 4 3 2 1 0
| ROLOG | ~ | ROSWE | ROSWA | ROW1E | ROW1A | ROWOE | ROWOA
* Window Control (Rotation Window, Color Calculation Window)
15 14 13 12 11 10 9 8
WCTLD | CCLOG | ~ | CCSWEI CCSWA| CCW1E | CCW1A | CCWOE | CCWOA
1800D6H 7 6 5 4 3 2 1 0
| RPLOG | ~ | ~ | ~ | RPW1E | RPW1A | RPWOE | RPWOA

Window logic bit: Logic bit (NOLOG, N1LOG, N2LOG, N3LOG, ROLOG, SPLOG,

RPLOG, CCLOG)

Designates the method of overlapping windows used in each screen.
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NOLOG 1800DO0OH Bit 7 Transparent Process Window for NBGO (or RBG1)
N1LOG 1800DOH Bit 15 | Transparent Process Window for NBG1 (or EXBG)
N2LOG 1800D2H Bit 7 Transparent Process Window for NBG2

N3LOG 1800D2H Bit 15 | Transparent Process Window for NBG3

ROLOG 1800D4H Bit 7 Transparent Process Window for RBGO

SPLOG 1800D4H Bit 15 | Transparent Process Window for Sprite

RPLOG 1800D6H Bit 7 For Rotation Parameter Window

CCLOG 1800D6H Bit 15 For Color Calculation Window

xxLOG Overlaid Logic

0 OR

1 AND

Note: NO, N1, N2, N3, R0, SP, RP or CC is entered in bit name for xx.

Window enable bit (for W0): WO enable bit (NOWOE, N1IWOE, N2WOE, N3WOE, ROWOE,

SPWOE, RPWOE, CCWOE)

Designates whether to use the Normal window WO in each screen.

NOWOE 1800D0OH Bit 1 Transparent Process Window for NBGO (or RBG1)
N1WOE 1800D0OH Bit 9 Transparent Process Window for NBG1 (or EXBG)
N2WOE 1800D2H Bit 1 Transparent Process Window for NBG2

N3WOE 1800D2H Bit 9 Transparent Process Window for NBG3

ROWOE 1800D4H Bit 1 Transparent Process Window for RBGO

SPWOE 1800D4H Bit 9 Transparent Process Window for Sprite

RPWOE 1800D6H Bit 1 For Rotation Parameter Window

CCWOE 1800D6H Bit 9 For Color Calculation Window

xxWOE Process

0 Does not use W0 window

1

Uses WO window

Note: NO, N1, N2, N3, R0, SP, RP, or CC is entered in bit name for xx.

Window enable bit (for W1): W1 enable bit (NOW1E, NIW1E, N2W1E, N3W1E, ROW1E,

SPWI1E, RPWI1E, CCWI1E)

Designates whether to use the Normal window W1 in each screen.
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NOW1E 1800D0OH Bit 3 Transparent Process Window for NBGO (or RBG1)
N1W1E 1800D0OH Bit 11 Transparent Process Window for NBG1 (or EXBG)
N2W1E 1800D2H Bit 3 Transparent Process Window for NBG2

N3W1E 1800D2H Bit 11 Transparent Process Window for NBG3

ROW1E 1800D4H Bit 3 Transparent Process Window for RBGO

SPW1E 1800D4H Bit 11 Transparent Process Window for Sprite

RPW1E 1800D6H Bit 3 For Rotation Parameter Window

CCWI1E 1800D6H Bit 11 For Color Calculation Window

xxW1E Process

0 Does not use W1 window

1 Uses W1 window

Note: NO, N1, N2, N3, R0, SP, RP, or CC is entered in bit name for xx.

Window enable bit (for SW): SW enable bit (NOSWE, NISWE, N2SWE, N3SWE,
ROSWE, SPSWE, CCSWE)

Designates whether to use the sprite window SW in each screen.

NOSWE 1800DO0OH Bit 5 Transparent Process Window for NBGO (or RBG1)
N1SWE 1800DO0OH Bit 13 Transparent Process Window for NBG1 (or EXBG)
N2SWE 1800D2H Bit 5 Transparent Process Window for NBG2

N3SWE 1800D2H Bit 13 Transparent Process Window for NBG3

ROSWE 1800D4H Bit 5 Transparent Process Window for RBGO

SPSWE 1800D4H Bit 13 | Transparent Process Window for Sprite

CCSWE 1800D6H Bit 13 For Color Calculation Window

xxSWE Process

0 Does not use SW window

1 Uses SW window

Note: NO, N1, N2, N3, R0, SP, or CC is entered in bit name for xx.

Window area bit (for W0): WO area bit (NOWOA, NIWOA, N2WOA, N3WOA, ROWOA,
SPWOA, RPWOA, CCWO0A)
Designates which area is the valid area of the Normal window WO used in each

screen.
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NOWOA 1800D0OH Bit 0 Transparent Process Window for NBGO (or RBG1)
N1WOA 1800D0OH Bit 8 Transparent Process Window for NBG1 (or EXBG)
N2WOA 1800D2H Bit 0 Transparent Process Window for NBG2

N3WO0A 1800D2H Bit 8 Transparent Process Window for NBG3

ROWOA 1800D4H Bit 0 Transparent Process Window for RBGO

SPWOA 1800D4H Bit 8 Transparent Process Window for Sprite

RPWOA 1800D6H Bit 0 For Rotation Parameter Window

CCWOA 1800D6H Bit 8 For Color Calculation Window

xxWOA Process

0 Enables the inside of WO window

1

Enables the outside of WO window

Note: NO, N1, N2, N3, R0, SP, RP, or CC is entered in bit name for xx.

Window area bit (for W1): W1 area bit (NOW1A, N1IW1A, N2W1A, N3W1A, ROW1A,

SPW1A, RPW1A, CCW1A)
Designates which area is the valid area of the Normal window W1 used in each

screen.

NOW1A 1800D0OH Bit 2 Transparent Process Window for NBGO (or RBG1)
N1W1A 1800D0OH Bit 10 Transparent Process Window for NBG1 (or EXBG)
N2W1A 1800D2H Bit 2 Transparent Process Window for NBG2

N3W1A 1800D2H Bit 10 | Transparent Process Window for NBG3

ROW1A 1800D4H Bit 2 Transparent Process Window for RBGO

SPW1A 1800D4H Bit 10 | Transparent Process Window for Sprite

RPW1A 1800D6H Bit 2 For Rotation Parameter Window

CCW1A 1800D6H Bit 10 For Color Calculation Window

xxW1A Process

0 Enables the inside of W1 window

1

Enables the outside of W1 window

Note: NO, N1, N2, N3, R0, SP, RP, or CC is entered in bit name for xx.

Window area bit (for SW): SW area bit (NOSWA, N1ISWA, N2SWA, N3SWA, ROSWA,
SPSWA, CCSWA)

Designates which area is the valid area of the sprite window SW used in each

screen.
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NOSWA 1800D0OH Bit 4 Transparent Process Window for NBGO (or RBG1)
N1SWA 1800D0OH Bit 12 Transparent Process Window for NBG1 (or EXBG)
N2SWA 1800D2H Bit 4 Transparent Process Window for NBG2

N3SWA 1800D2H Bit 12 [ Transparent Process Window for NBG3

ROSWA 1800D4H Bit 4 Transparent Process Window for RBGO

SPSWA 1800D4H Bit 12 Transparent Process Window for Sprite

CCSWA 1800D6H Bit 12 For Color Calculation Window

XxXxSWA Process

0 Enables the inside of SW window

1 Enables the outside of SW window

Note: NO, N1, N2, N3, R0, SP or CC is entered in bit name for xx.

* Line Window Table Address (WO0)

15 14 13 12 11 10 9 8
LWTAOU | WOLWE | ~ | ~ I ~ | ~ I ~ | ~ | ~ |
1800D8H 7 6 5 4 3 2 1 0

| ~ | ~ | ~ l ~ | ~ l WOLWTA18| WOLWTA17| WOLWTA16|

e Line Window Table Address (WO)

15 14 13 12 11 10 9 8
LWTAOL | WOLWTA15| WOLWTA14| WOLWTA13| WOLWTA12| WOLWTA11 l WOLWTA10| WOLWTA9 l WOLWTAS8 |
1800DAH 7 6 5 4 3 2 1 0

| WOLWTA7| WOLWTA6| WOLWTA5| WOLWTA4| WOLWTA3| WOLWTA2| WOLWTA1 | ~ |

e Line Window Table Address (W1)

15 14 13 12 11 10 9 8
LWTA1U | W1LWE | ~ | ~ | 4 | ~ | ~ | = | = |
1800DCH 7 6 5 4 3 2 1 0

| ~ | ~ | ~ I ~ | ~ | W1LWTA18| W1LWTA17| W1LWTA16|

e Line Window Table Address (W1)

15 14 13 12 11 10 9 8
LWTA1L [WILWTATST WILWTATA] WILWTATS [ WILWTATZ[ WALWTATT [ WILWTATO[ WILWTAS [ WILWTAS |
1800DEH 7 6 5 4 3 2 1 0

| W1 LWTA7| W1 LWTA6| WA1 LWTA5| W1 LWTA4| WA1 LWTA3| W1 LWTA2| W1LWTA1 | ~ |

Line window enable bit (WOLWE, W1LWE)
Designates whether to make the Normal window a line window.

WOLWE 1800D8H Bit 15 For WO

WI1LWE 1800DCH Bit 15 For W1
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WxLWE

Process

0

Does not process Normal Window to Line Windoy

1

Processes Normal Window to Line Window

Note: 0 or 1 is entered in bit name for x.

Line window table address bit (WOLWTA18 to WOLWTA1, W1LWTA18 to W1LWTA1)
Designates the lead address of the line window table in VRAM.

WOLWTA18~WOLWTA16 1800D8H Bit 2~0 For WO
WOLWTA15~WOLWTA1 1800DAH Bit 15~1 For WO
WI1LWTA18~WI1LWTA16 1800DCH Bit 2~0 For W1
WILWTA15~W1LWTA1 1800DEH Bit 15~1 For W1
* Sprite Control
15 13 12 11 10 9 8
SPCTL | ~ | [SPCCCS1[SPCCCSO|  ~ | SPCCN2 | SPCCN1 | SPCCNO |
1800EOH 7 5 4 3 2 1 0

~ |

[ SPCLMD [SPWINEN] SPTYPE3| SPTYPE2[SPTYPE1[SPTYPEQ|

Sprite color calculation condition bit (SPCCCS1, SPCCCSO0), bits 13, 12
Designates the color calculation condition of sprites.

SPCCCSH1 SPCCCSO0 Condition

0 0 (Priority number) < (Color calculation condition number) only
0 1 (Priority number) = (Color calculation condition number) only
1 0 (Priority number) > (Color calculation condition number) only
1 1 Only when Color Data MSB is 1

Sprite color calculation number bit (SPCCN2 to SPCCNO), bits 10 to 8
Designates the color calculation condition number of sprites.

This value is ignored when the color calculation condition is set to perform color

calculations only if the most significant bit of color data is 1.

Sprite color mode bit (SPCLMD), bit 5
Designates the sprite color mode.
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KTF

SPCLMD Sprite Color Format Data
0 Sprite data is all in palette format
1 Sprite data is in palette format and RGB format

Sprite window enable bit: SW enable bit (SPWINEN), bit 4
Designates whether to use the sprite window SW.

SPWINEN Process
0 Does not use sprite window
1 Uses sprite window

Sprite type bit (SPTYPE3 to SPTYPEOQ), bits 3to 0
Designates the sprite type.

SPTYPE3 SPTYPE2 SPTYPE1 SPTYPEO Sprite Data Type
0 0 0 0 Type 0
0 0 0 1 Type 1
0 0 1 0 Type 2
0 0 1 1 Type 3
0 1 0 0 Type 4
0 1 0 1 Type 5
0 1 1 0 Type 6
0 1 1 1 Type 7
1 0 0 0 Type 8
1 0 0 1 Type 9
1 0 1 0 Type A
1 0 1 1 Type B
1 1 0 0 Type C
1 1 0 1 Type D
1 1 1 0 Type E
1 1 1 1 Type F

* Shadow Control

15 14 13 12 11 10 9 8
SDCTL | ~ I ~ | ~ | ~ | ~ I ~ | ~ I TPSDSL |
1800E2H 7 6 5 4 3 2 1 0

[ = [ ~ [ BKSDEN | ROSDEN | N3SDEN | N2SDEN | N1SDEN | NOSDEN |

Shadow enable bit (NOSDEN, N1SDEN, N2SDEN, N3SDEN, ROSDEN,
BKSDEN)
This bit designates in sprites of the Normal shadow and transparent shadow

whether to use the shadow function for the scroll screen and back screen.
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NOSDEN 1800E2H Bit 0 For NBGO (or RBG1)
N1SDEN 1800E2H Bit 1 For NBG1 (or EXBG)
N2SDEN 1800E2H Bit 2 For NBG2

N3SDEN 1800E2H Bit 3 For NBG3

ROSDEN 1800E2H Bit 4 For RBGO

BKSDEN 1800E2H Bit 5 For Back

xxSDEN Process

0 Does not use shadow function (shadow not added)

1

Uses shadow function (shadow added)

Note: NO, N1, N2, N3, R0, or BK is entered in bit name for xx.

Transparent shadow select bit (TPSDSL), bit 8
Designates whether to activate the sprite of the transparent shadow.

TPSDSL

Process

0

Disables transparent shadow sprite

1

Enables transparent shadow sprite

» Color RAM Address Offset (NBGO~NBG3)

15 14 12 11 10 9 8
CRAOFA [~ [N3CAOS2[N3CAOS1[N3CAOSO] ~  [N2CAOS2[N2CAOS1[N2CAOSO]
1800E4H 7 6 4 3 2 1 0
[~ |N1CAOS2|N1CAOS1|[N1CAOSO[ ~  [NOCAOS2|NOCAOS1|NOCAOSO |
» Color RAM Address Offset (RBGO, Sprite)
15 14 12 11 10 9 8
CRAOFB [~ [ =~ ] - ~— [ - T - T = 1
1800E6H 7 6 4 3 2 1 0

[~ [SPCAOS2[SPCAOS1[SPCAOSO]

[ROCAOS2 [ROCAOST[ROCAOSO]

Color RAM address offset bit (NOCAOS2 to NOCAOSO, N1ICAOS2 to

N1CAOSO, N2CAOS2 to N2CAOSO, N3CAOS2 to N3CAOSO, ROCAOS2 to ROCAOSO,

SPCAOS2 to SPCAOSO0)

Designates color RAM address offset values with respect to the sprite and each scroll

screen.
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NOCAOS2~NOCAOSO | 1800E4H Bit 2~0 For NBGO (or RBG1)
N1CAOS2~N1CAOSO [ 1800E4H Bit 6~4 For NBG1 (or EXBG)
N2CAOS2~N2CAOSO | 1800E4H Bit 10~8 For NBG2
N3CAOS2~N3CAOSO [ 1800E4H Bit 14~12 For NBG3
ROCAOS2~ROCAOSO | 1800E6H Bit 2~0 For RBGO
SPCAOS2~SPCAOSO [ 1800E6H Bit 6~4 For Sprite

* Line Color Screen Enable

15 14 13 12 11 10 9 8
INCLEN | -~ [ -~ | -~ | -~ [ -~ | - [ =~ [ - |
1800E8H 7 6 5 4 3 2 1 0

[ = [ ~ [ SPLCEN [ ROLCEN | N3LCEN | N2LCEN | N1LCEN | NOLCEN |

Line color enable bit (NOLCEN, N1LCEN, N2LCEN, N3LCEN, ROLCEN,
SPLCEN)

Designates whether to insert the line color screen when each screen is a top image.

NOLCEN 1800E8H Bit 0 For NBGO (or RBG1)

N1LCEN 1800E8H Bit 1 For NBG1 (or EXBG)

N2LCEN 1800E8H Bit 2 For NBG2

N3LCEN 1800E8H Bit 3 For NBG3

ROLCEN 1800E8H Bit 4 For RBGO

SPLCEN 1800E8H Bit 5 For Sprite

xxLCEN Process

0 Does not insert the line color screen when
corresponding screen is top image

1 Inserts the line color screen when corresponding
screen is top image

Note: NO, N1, N2, N3, R0, or SP is entered in the bit name for xx.

e Special Priority Mode

15 14 13 12 11 10 9 8
SFPRMD [ ~ | =~ | =~ | ~ | =~ [ =~ |ROSPRM1[ROSPRMO]
1800EAH 7 6 5 4 3 2 1 0

[N3SPRM1]N3SPRMO[N2SPRM1[N2SPRMO[N1SPRM1[N1SPRMO[NOSPRM1]NOSPRMO]

Special priority mode bit (NOSPRM1, NOSPRMO, N1SPRM1, N1SPRMO,
N2SPRM1, N2SPRMO, N3SPRM1, N3SPRMO, ROSPRM1, ROSPRMO)
Designates the special priority function mode of each screen scroll.
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NOSPRM1, NOSPRMO | 1800EAH Bit 1,0 For NBGO (or RBG1)
N1SPRM1, N1SPRMO | 1800EAH Bit 3,2 For NBG1 (or EXBG)
N2SPRM1, N2SPRMO | 1800EAH Bit 5,4 For NBG2
N3SPRM1, N3SPRMO | 1800EAH Bit 7,6 For NBG3
ROSPRM1, ROSPRMO [ 1800EAH Bit 9,8 For RBGO

xxSPRM1 xxSPRMO Mode Process

0 0 Mode 0 Select the priority number LSB per each screen

0 1 Mode 1 Select the priority number LSB per each character
1 0 Mode 2 Select the priority number LSB per each dot

1 1

Selection not allowed

Note: NO, N1, N2, N3, or RO is entered in bit name for xx.

* Color Calculation Control

CCCTL
1800ECH

15 14 13 12 10 9 8
[ BOKEN | BOKN2 | BOKN1 | BOKNO | [ EXCCEN [ CCRTMD | CCMD_|
7 6 4 2 1 0

~ | SPCCEN | LCCCEN | ROCCEN | N3CCEN | N2CCEN | NTCCEN | NOCCEN |

Gradation enable bit (BOKEN), bit 15

Designates whether to use the gradation function.

BOKEN

Process

0

Do not use gradation calculation function

1

Use gradation calculation function

Gradation screen number bit: Gradation number bit (BOKN2 to BOKNO), bits 14 to 12
Designates the screen using the gradation (shading) calculation function

BOKN2 BOKN1 BOKNO Screen Using Gradation Calculation Function
0 0 0 Sprite

0 0 1 RBGO

0 1 0 NBGO or RBG1

0 1 1 Invalid

1 0 0 NBG1 or EXBG

1 0 1 NBG2

1 1 0 NBG3

1 1 1 Invalid
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Extended color calculation enable bit (EXCCEN), bit 10
Designates whether to use the extended color calculation function

EXCCEN

Process

0

Do not use extended color calculation

1

Use extended color calculation

Color calculation ratio mode bit (CCRTMD), bit 9
Designates the color calculation ratio mode.

CCRTMD

Mode

Process

0

0

For color calculation ratio, select per top screen side

1

1

For color calculation ratio, select per second screen side

Color calculation mode bit (CCMD), bit 8
Designates the color calculation mode.

CCMD

Mode

Process

0

0

Add according to the color calculation register value

1

1

Add as is

Color calculation enable bit (NOCCEN, N1CCEN, N2CCEN, N3CCEN,

ROCCEN, LCCCEN, SPCCEN)

Designates whether to perform color calculation (color calculation enable)

NOCCEN 1800ECH Bit O For NBGO (or RBG1)
N1CCEN 1800ECH Bit 1 For NBG1 (or EXBG)
N2CCEN 1800ECH Bit 2 For NBG2

N3CCEN 1800ECH Bit 3 For NBG3

ROCCEN 1800ECH Bit 4 For RBGO

LCCCEN 1800ECH Bit 5 For LNCL

SPCCEN 1800ECH Bit 6 For Sprite

xXCCEN Process

0 Does not color-calculate

1

Color-calculates

Note: NO, N1, N2, N3, R0, LC, or SP is entered in bit name for xx.
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* Special Color Calculation Mode

15 14 13 12 11 10 9 8
sfceMp [~ | ~ | =~ | =~ [ =~ [ ~ JROSCCMI[ROSCCMO]
1800EEH 7 6 5 4 3 2 1 0

[N3SCCM1[N3SCCMO[N2SCCM1[N2SCCMO[N1SCCM1[N1SCCMO]NOSCCM1]NOSCCMO|

Special color calculation mode bit (NOSCCM1, NOSCCMO, N1SCCM1,
N1SCCMO, N2SCCM1, N2SCCMO0, N3SCCM1, N3SCCMO, ROSCCM1, ROSCCMO)
Designates the special color calculation function mode of each scroll screen.

NOSCCM1, NOSCCMO | 1800EEH Bit 1,0 For NBGO (or RBG1)
N1SCCM1, N1SCCMO0 | 1800EEH Bit 3,2 For NBG1 (or EXBG)
N2SCCM1, N2SCCMO0 | 1800EEH Bit 5,4 For NBG2

N3SCCM1, N3SCCMO0 | 1800EEH Bit 7,6 For NBG3

ROSCCM1, ROSCCMO0O | 1800EEH Bit 9,8 For RBGO

xxSCCM1 xxSCCMO Mode Process

0 0 0 Select color calculation enable per screen

0 1 1 Select color calculation enable per character

1 0 2 Select color calculation enable per dot

1 1 3 Select color calculation enable with color data MSB

Note: NO, N1, N2, N3, or RO is entered in bit name for xx.

* Priority Number (Sprite 0, 1)

15 14 13 12 11 10 9 8
PRSA [~ | ~ [ ~ | = [ =~ [S1PRIN2[S1PRINT]STPRINO |
1800F0H 7 6 5 4 3 2 1 0

[~ [ ~ [ =~ [ =~ [ ~ [SOPRIN2[SOPRINT]SOPRINO |

* Priority Number (Sprite 2, 3)

15 14 13 12 11 10 9 8
PRISB. [ ~ | ~ | ~ | =~ [ =~ [S3PRIN2[S3PRINT]S3PRINO |
1800F2H 7 6 5 4 3 2 1 0

[~ [ =~ T =~ [ =~ [ ~ [S2PRIN2[S2PRINT]S2PRINO |

* Priority Number (Sprite 4, 5)

15 14 13 12 11 10 9 8
PRSC [ =~ | ~ [ =~ [T = [ =~ [S5PRIN2[S5PRINT]S5PRINO |
1800F4H 7 6 5 4 3 2 1 0

[~ [ ~ [ =~ [ =~ [ ~ [S4PRIN2[S4PRINT]S4PRINO |

ST-58-R2 381



* Priority Number (Sprite 6, 7)

15 14 13 12 11 10 9 8
PRSD [ =~ | ~ [ ~ | =~ [ =~ [S7PRIN2[S7PRINT]S7PRINO |
1800F6H 7 6 5 4 3 2 1 0

[~ | ~ | =~ [ =~ [ =~ [S6PRIN2]S6PRINT]S6PRINO |

Sprite priority number bit (for sprite) (SOPRIN2 to SOPRINO, S1PRIN2 to S1PRINO,
S2PRIN2 to S2PRINO, S3PRIN2 to S3PRINO, S4PRIN2 to S4PRINO, S5PRIN2 to
S5PRINO, S6PRIN2 to S6PRINO, S7TPRIN2 to S7PRINO)

Designates the sprite priority number.

SOPRIN2~SOPRINO 1800FO0H Bit 2~0 For Sprite Register 0
S1PRIN2~S1PRINO 1800FO0H Bit 10~8 For Sprite Register 1
S2PRIN2~S2PRINO 1800F2H Bit 2~0 For Sprite Register 2
S3PRIN2~S3PRINO 1800F2H Bit 10~8 For Sprite Register 3
S4PRIN2~S4PRINO 1800F4H Bit 2~0 For Sprite Register 4
S5PRIN2~S5PRINO 1800F4H Bit 10~8 For Sprite Register 5
S6PRIN2~S6PRINO 1800F6H Bit 2~0 For Sprite Register 6
S7PRIN2~S7PRINO 1800F6H Bit 10~8 For Sprite Register 7

* Priority Number (NBGO, NBG1)

15 14 13 12 11 10 9 8
PRNA | ~ | ~ | ~ | ~ | '~ [NIPRIN2 [ N1PRIN1 [ N1PRINO |
1800F8H 7 6 5 4 3 2 1 0

[~ [ ~ T =~ T =~ [ ~ [NOPRIN2[NOPRINT [ NOPRINO |

* Priority Number (NBG2, NBG3)

15 14 13 12 11 10 9 8
PRNB [ ~ | ~ [ =~ [ = [ = [N3PRIN2[N3PRINT]N3PRINO |
1800FAH 7 6 5 4 3 2 1 0

[~ | ~ | =~ [ =~ [ =~ [N2PRIN2[N2PRINT]N2PRINO |

* Priority Number (RBGO)

15 14 13 12 11 10 9 8

PRR [ ] - ] - [ - ] - ] - ] - ] -]

1800FCH 7 6 5 4 3 2 1 0
[~ | =~ | =~ 1 =~ | =~ [ROPRIN2]ROPRINT]ROPRINO |

Priority number bit (for scroll screen) (NOPRIN2 to NOPRINO, N1PRIN2 to N1PRINO,
N2PRIN2 to N2PRINO, N3PRIN2 to N3PRINO, ROPRIN2 to ROPRINO)
Designates the priority number of each screen scroll.
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NOPRIN2~NOPRINO 1800F8H Bit 2~0 For NBGO (or RBG1)
N1PRIN2~N1PRINO 1800F8H Bit 10~8 For NBG1 (or EXBG)
N2PRIN2~N2PRINO 1800FAH Bit 2~0 For NBG2
N3PRIN2~N3PRINO 1800FAH Bit 10~8 For NBG3
ROPRIN2~ROPRINO 1800FCH Bit 2~0 For RBGO
* Reserve
15 14 13 12 11 10 9 8
ooreH [~ [ - [ - [ - [ -~ [ - - T - ]
7 6 5 4 3 2 1 0

| I - | I - | I - | | - |

15 14 13 12 11 10 9 8
CCRSA | ~ | ~ | ~ [S1CCRT4[S1CCRT3|S1CCRT2|S1CCRT1|S1CCRTO |
180100H 7 6 5 4 3 2 1 0

[ ~ | ~ | ~ [SOCCRT4[SOCCRT3[SOCCRT2|SOCCRT1|SOCCRTO |

e Color Calculation Ratio (Sprite 2, 3)

15 14 13 12 11 10 9 8
CCRSB [~ | ~ | ~ |S3CCRT4[S3CCRT3[S3CCRT2]S3CCRTT[S3CCRTO |
180102H 7 6 5 4 3 2 1 0

[ ~ | ~ | ~ [S2CCRT4[S2CCRT3[S2CCRT2|S2CCRT1 [S2CCRTO |

 Color Calculation Ratio (Sprite 4, 5)

15 14 13 12 11 10 9 8
CcRSC [~ | =~ | ~ |S5CCRT4[S5CCRT3]S5CCRT2]S5CCRTT[S5CCRTO |
180104H 7 6 5 4 3 2 1 0

[ ~ | ~ | ~  [S4CCRT4[S4CCRT3[S4CCRT2|S4CCRT1|S4CCRTO |

 Color Calculation Ratio (Sprite 6, 7)

15 14 13 12 11 10 9 8
CCRsD | ~ | '~ | ~ [S7CCRT4[S7CCRT3|S7CCRT2|S7CCRT1|S7CCRTO |
180106H 7 6 5 4 3 2 1 0

[~ T =~ T =~ [S6CCRT4[S6CCRT3|S6CCRT2]S6CCRTT]S6CCRTO |

Sprite color calculation ratio bit (SOCCRT4 to SOCCRTO0, SICCRT4 to S1ICCRTO,
S2CCRT4 to S2CCRTO0, S3CCRT4 to S3CCRTO0, S4CCRT4 to S4CCRTO0, S5CCRT4 to
S5CCRTO, S6CCRT4 to S6CCRT0, STCCRT4 to S7TCCRTO)

Designates the sprite color calculation ratio. The color calculation ratio is for a value
1/32 of RGB various color data.
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SO0CCRT4~SO0CCRTO 180100H Bit 4~0 For Sprite Register 0
S1CCRT4~S1CCRTO 180100H Bit 12~8 For Sprite Register 1
S2CCRT4~S2CCRTO 180102H Bit 4~0 For Sprite Register 2
S3CCRT4~S3CCRTO 180102H Bit 12~8 For Sprite Register 3
S4CCRT4~S4CCRTO 180104H Bit 4~0 For Sprite Register 4
S5CCRT4~S5CCRTO0 180104H Bit 12~8 For Sprite Register 5
S6CCRT4~S6CCRTO 180106H Bit 4~0 For Sprite Register 6
S7CCRT4~S7CCRTO 180106H Bit 12~8 For Sprite Register 7

 Color Calculation Ratio (NBGO, NBG1)

15 14 13 12 11 10 9 8
CCRNA | ~ | ~ |~ |N1CCRT4|N1CCRT3|N1CCRT2[N1CCRT1[N1CCRTO |
180108H 7 6 5 4 3 2 1 0

[~ [ ~ [ = [NOCCRT4[NOCCRT3[NOCCRT2[NOCCRT1]NOCCRTO|

» Color Calculation Ratio (NBG2, NBG3)

15 14 13 12 11 10 9 8
CCRNB [ ~ [ =~ [ =~ [N3CCRT4|N3CCRT3|N3CCRT2[N3CCRT1|N3CCRTO]
18010AH 7 6 5 4 3 2 1 0

[ = [ ~ T = [N2CCRT4]N2CCRT3|N2CCRT2[N2CCRT1|N2CCRTO]

* Color Calculation Ratio (RBGO0)

15 14 13 12 11 10 9 8

corRR | -~ [ -~ | - | -~ ] = | -~ [ ~ [ - |

18010CH 7 6 5 4 3 2 1 0
[~ | ~ [ =~ [ROCCRT4[ROCCRT3|ROCCRT2[ROCCRTT]ROCCRTO|

e Color Calculation Ratio (Line Color Screen, Back Screen)

15 14 13 12 11 10 9 8
CCRLB. [ ~ [ =~ [ =~ [BKCCRT4|BKCCRT3|BKCCRT2]BKCCRT1|BKCCRTO]
18010EH 7 6 5 4 3 2 1 0

[~ [ ~ [ ~ [LCCCRT4[LCCCRT3[LCCCRT2][LCCCRT1]LCCCRTO|

Color calculation ratio bit (for scroll screens): (NOCCRT4 to NOCCRTO, N1ICCRT4 to
N1CCRTO, N2CCRT4 to N2CCRTO, N3CCRT4 to N3CCRTO, ROCCRT4 to ROCCRTO,

LCCCRT4 to LCCCRTO, BKCCRT4 to BKCCRTO)

Designates the color calculation ratio of each scroll screen. The color calculation

ratio corresponds to a value 1/32 times R,G,B color data.
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NOCCRT4~NOCCRTO | 180108H Bit 4~0 For NBGO (or RBG1)
N1CCRT4~N1CCRTO 180108H Bit 12~8 For NBG1 (or EXBG)
N2CCRT4~N2CCRTO 18010AH Bit 4~0 For NBG2
N3CCRT4~N3CCRTO 18010AH Bit 12~8 For NBG3
ROCCRT4~ROCCRTO 18010CH Bit 4~0 For RBGO
LCCCRT4~LCCCRTO 18010EH Bit 4~0 For LNCL
BKCCRT4~BKCCRTO | 18010EH Bit 12~8 For Back
xXCCRT4 | xxCCRT3 | xxCCRT2 | xxCCRT1| xxCCRTO Color Calculation Ratio
Top Image : Second Image

0 0 0 0 0 31:1

0 0 0 0 1 30:2

0 0 0 1 0 29:3

0 0 0 1 1 28:4

0 0 1 0 0 27:5

0 0 1 0 1 26:6

0 0 1 1 0 257

0 0 1 1 1 24:8

0 1 0 0 0 23:9

0 1 0 0 1 22:10

0 1 0 1 0 21:11

0 1 0 1 1 20:12

0 1 1 0 0 19:13

0 1 1 0 1 18:14

0 1 1 1 0 17:15

0 1 1 1 1 16:16

1 0 0 0 0 15:17

1 0 0 0 1 14:18

1 0 0 1 0 13:19

1 0 0 1 1 12:20

1 0 1 0 0 11:21

1 0 1 0 1 10:22

1 0 1 1 0 9:23

1 0 1 1 1 8:24

1 1 0 0 0 7:25

1 1 0 0 1 6:26

1 1 0 1 0 5:27

1 1 0 1 1 4:28

1 1 1 0 0 3:29

1 1 1 0 1 2:30

1 1 1 1 0 1:31

1 1 1 1 1 0:32

Note: NO, N1, N2, N3, R0, LC, or BK is entered in bit name for xx.

ST-58-R2
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* Color Offset Enable

15 14 13 12 11 10 9 8

CloFEN | -~ | ~ | ~ | ~ | ~ [ ~ | ~ [ =~ |

180110H 7 6 5 4 3 2 1 0
[~ [ SPCOEN [ BKCOEN [ ROCOEN | N3COEN | N2COEN | NTCOEN | NOCOEN |

Color offset enable bit (NOCOEN, N1COEN, N2COEN, N3COEN, ROCOEN,
BKCOEN, SPCOEN)
Designates whether to use the color offset function.

NOCOEN 180110H Bit 0 For NBGO (or RBG1)
N1COEN 180110H Bit 1 For NBG1 (or EXBG)
N2COEN 180110H Bit 2 For NBG2

N3COEN 180110H Bit 3 For NBG3

ROCOEN 180110H Bit 4 For RBGO

BKCOEN 180110H Bit 5 For Back

SPCOEN 180110H Bit 6 For Sprite

xxCOEN Process

0 Do not use color offset function

1 Use color offset function

Note: NO, N1, N2, N3, R0, BK, or SP is entered in bit name for xx.
» Color Offset Select
15 14 13 12 11 10 9 8
cors | ~ | ~ | ~ | ~ | ~ | ~ 1 ~ [ ~ 1|
180112H 7 6 5 4 3 2 1 0
| ~ | SPCOSL | BKCOSL | ROCOSL l N3COSL | N2COSL | N1COSL | NOCOSL |

Color offset select bit (NOCOSL, N1COSL, N2COSL, N3COSL, ROCOSL,
BKCOSL, SPCOSL)

Designates the color offset register to use when using the color offset function.
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NOCOSL 180112H Bit 0 For NBGO (or RBG1)
N1COSL 180112H Bit 1 For NBG1 (or EXBG)
N2COSL 180112H Bit 2 For NBG2

N3COSL 180112H Bit 3 For NBG3

ROCOSL 180112H Bit 4 For RBGO

BKCOSL 180112H Bit 5 For Back

SPCOSL 180112H Bit 6 For Sprite

xxCOSL Process

0 Use color offset A value

1 Use color offset B value

Note: NO, N1, N2, N3, R0, BK, or SP is entered in bit name for xx.

* Color Offset A (RED)

15 14 13 12 11 10 9 8
corR | ~ | ~ | ~ | ~ 1 ~ 1 ~ ] '~ |COARDS |
180114H 7 6 5 4 3 2 1 0

[[COARD7 | COARD6 | COARD5 | COARD4 | COARD3 | COARD2 | COARD1 | COARDO |

* Color Offset A (GREEN)

15 14 13 12 11 10 9 8
coac [~ [ =~ T =~ T = T =~ T =~ T =~ Tcoacrs]
180116H 7 6 5 4 3 2 1 0

[[COAGR7 | COAGR6 | COAGR5 | COAGR4 | COAGR3 | COAGR2 | COAGR1 | COAGRO |

* Color Offset A (BLUE)

15 14 13 12 11 10 9 8
cow | ~ | ~ | ~ | ~ ] ~ | ~ ] '~ |COABL8|
180118H 7 6 5 4 3 2 1 0

[[COABL7 | COABLG | COABL5 | COABL4 | COABL3 | COABL2 | COABL1 | COABLO |

* Color Offset B (RED)

15 14 13 12 11 10 9 8
coeR | ~ | ~ | ~ | ~ | ~ | ~ ] '~ |COBRDS |
18011AH 7 6 5 4 3 2 1 0

[[COBRD7 | COBRD6 | COBRD5 | COBRD4 | COBRD3 | COBRD2 | COBRD1 | COBRDO |

* Color Offset B (GREEN)

15 14 13 12 11 10 9 8
coeG [~ [ ~ [ =~ T =~ T =~ T =~ T =~ TcoBGRrs]
18011CH 7 6 5 4 3 2 1 0

[[COBGR7 | COBGR6 | COBGR5 | COBGR4 | COBGR3 | COBGR2 | COBGR1 | COBGRO |
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e Color Offset B (BLUE)

15 14 13 12 11 10 9 8
coe8 [~ [ =~ T =~ 1 - 1 - [ ~ [ =~ Jcossig]
18011EH 7 6 5 4 3 2 1 0

[[COBBL7 | COBBL6 | COBBL5 | COBBL4 | COBBL3 | COBBL2 | COBBL1 | COBBLO |

Color offset value bit: Color offset data bit (COARD8 to COARDO, COAGRS to
COAGRO0, COABL8 to COABLO, COBRD8 to COBRD0O, COBGR8 to COBGR0, COBBLS8
to COBBLO)

Sets the RGB individual value of color offset A and color offset B. Negative
numbers should be set by two complements.

COARD8~COARDO 180114H Bi For color offset A RED data

COAGR8~COAGRO0 180116H Bi For color offset A GREEN data

COABL8~COABLO 180118H Bi For color offset A BLUE data

For color offset B GREEN data

t 8~0
t 8~0
t 8~0
COBRD8~COBRDO 18011AH Bit 8~0 For color offset B RED data
COBGR8~COBGRO0 18011CH Bit 8~0
it 8~0

COBBL8~COBBLO 18011EH B For color offset B BLUE data
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16.4 Table List

The following tables are shown in the table list:

(1)
()
(3)
(4)
(5)
(6)
(7)
(8)
9)

(10)

Character Pattern Tables
Pattern Name Tables
Bitmap Pattern Tables
Line Scroll Tables

Vertical Cell Scroll Tables
Rotation Parameter Tables
Coefficient Tables

Line Color Screen Tables
Back Screen Tables

Normal Line Window Tables

ST-58-R2
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e Character Pattern Table Data Specifications

Bit Count for 1 Dot Cell Data Boundary
4 bits/dot 32 bytes/cell 20H byte
8 bits/dot 64 bytes/cell 20H byte
16 bits/dot 128 bytes/cell 20H byte
32 bits/dot 256 bytes/cell 20H byte

* Character Pattern Table
(1) 4 bity dot (32 bytes/cell)

Charader PadternTable V RA M)
bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00H | Dot0-0 Daa Dd 0-1 Data Dd 0-2 Data Dd 0-3 Data
v | o104 Dda | DotosDaa | DA 06Data | Dd 07 Daia
| | 1 | | | | | | 1 | |
+EH | Dot74 Daa Dd 7-5 Data Dot7-6 Daa Dd 7-7 Data
1 1 1 1 1 1 1 Il Il 1 1 Il
Dd 0 1 2 3 4 5 6 7
Dd 0 +00 +01 +02 +03
IEREIERES
2 +08 +69 +0A +0B
3 +(I:+(D 77777 +0E 777777 + OF cdl
41 +0 +11 +12 +13
IENERENES
6| +18 +19 +1A +1B
7] e | D | +E | +F
Nde 1 The upper kft nat dionin the cell isdd 0-Q to the rght aredd 0-1,
dot0-2,dd 0-3 ..
Nde 2 Numbersinthe cells ae VRAM addresses (Hexadecmad) of dot (2
dots) data wthVRAM address ofdd 0-Q 0-1da aasthe
rference.
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* Character Pattern Table (Continued)

(2) 8 Lty dot (64 byted/cell)

Charader PadternTabe V A M)

Bt1 14 13 12 11 10

9

8

7

6

5 4 3 2

1

0

+00H Dot 0-0 Dda
1 1 1 1 1

Dot 0-1 Dda
1 1 1 1

+02H Dd 0-2 Data
TR R R B

Dot0-3Da a
I I 1 I

+EFH Dd 7-6 Data

Dot 7-7 Dda

Da 0 1

2

3

4

5

6 7

Dd 0 |+00|+01|+02

+03

+04

+05

+06 | +07

1 [+08]|+09 |+

0A

+0B

+0C

+0D

+0E| +0F

2 |+10|+1 | +12

+13

+14

+15

+16 | +17

+18|+19 [+

1A

+1B

+1C

+1D

+1E[+1F| Cd|

+20 | +21 | +22

+23

+24

+25

+26 | +27

+28 [ +29 |+

2A

+2B

+2C

+2D

+2E| +2F

+30| +31 | +32

+33

+34

+35

+36 | +37

N o a0 > w

+38| +39 [ +3A

+3B

+3

+D

+3E| +3F

Nde 1: The upper I€t notaionin the cel isdd 0-Q to the rght are dat 0-1,

dot02,dad 0-3 ..

Nde 2: Nunbersinthe cells ae VRAM addresses (Hexadecimd) d dot

data, with VRAM address of dd 0-0dd aas therd erence.
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» Character Pattern Table (Continued)

(3) 16bits/dot (128 bytes/cel)

Charmde PdternTabe VY A M)
Bt 14 13 2 1 10 9 8 7 6 5 4 3 2 1 0

+00H Dot 0-0 Daa
[ I I I [ I I I I [ I I

+02H Dot0-1 Daa
| | | | | | | | |

+7EH Dot 7-7 Daa
1 Il 1 1 1 1 1 L 1 1 1 1 1 Il 1

Da 0 1 2 3 4 5 6 7
Da 0 [+00 |+02|+04|+06|+08|+0A [+0C | +(E

1 [+10]|+12| +14 | +16 | +18| +1A|+C [ +1E

+20 | +22 | +24 | +26 | +28 | +2A|+ T | +2E

+30| +32| +34 | +36 | +38 | +3A[+ T | +3E| Cdl

+40 | +42| +44 | +46 | +48 | +4A|+ 4 | +4E

+50 | +52 | +54 | +56 | +58 | +5A|+ & | +5E

+60 | +62 | +64 | +66 | +68 | +6A[+&C | +6E

N o a b~ W N

+70 | +72| +74 [ +76 | +78 | +7TA[ +7C| +7E

Nde1: Theupper Idt notdion n thecell is dot 0-0; to therightare dot0-1,
dd 0-2 dat 0-3 ..

Nd e2: Nunbersin the cells are VRAM addresses (Hexadecmal) of dd
daa, with VRAM address d dot 0-0 data as the reference.

* Vertical Cell Scroll Table Data Bit Configuration

Vertical Screen Scroll Value

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+0H 11 bit integer part |

Bit15__14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
] | 1 | | | ]

Note: Shaded area is ignored
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* Character Pattern Table (Continued)

(4) 32bitddot (256 byte'cel)

BIT15 14 13 12

Charader PdternTade V A M)
1 10 9 8 7 6 5 4

3

Dad 0-0 Data (Most sgmflcart word)
|

| | |

Dd O-O Data (Leas sgnlfcant word)
1 1

1

Dd 01 Data (I\/Iosi sgwfman word)
1 1 1

Dd 7-7 Data Most signficart word)
1 1 1 1 1 1 1 1 1

Dad 7-7 Data (Lead significant word)
1 1 1 1 1 1 1 1 1

Dot

0o 1 2 3 4 5 6 7

Dot0

+00 | +04 | +08 |+0C | +10| +14 | +18 | +1C

+20| +24 | +28 [+ | +30| +34| +38| +3C

+40 | +44 | +48 |+4 | +50| +54| +58| +5C

+60 | +64 | +68 [+6&C | +70| +74| +78|+7C

+80 | +84 [ +88 [+8C | +90 | +94| +98| +9C

+A0 | +A | +A8 |+AC| +BD | +B4| +B8| +BC

+C0 [+C4|+C8|+CC|+DO0| +D4| +D8|+D Ci

N o g b~ W N

+ED | +B4 | +E8|+EC | +FO| +F4| +F8|+FC

Nde 1: The upper It nota onin the cel isdd 0-Q to the right are dot 0-1,

dot0-2,dd 0-3 ..

Nde 2: Numbersinthe cells are VRAM addresses (Hexadecimd) d dot
data (MSW), with VRAM address d dot 0-0 data (MSW) as the

reference.

ST-58-R2
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» Pattern Name Table Data Specifications

Pattern Name Data Sizg Character Size Contents of 1 Page | Boundary During VRAM
Storage
1 Word 1 HCell X1V Cell 8192 Bytes 2000H
2 H Cells X2V Cells 2048 Bytes 800H
2 Words 1HCell X1V Cell 16,384 Bytes 4000H
2 H Cells X 2 V Cells 4096 Bytes 1000H

» Pattern Name Table

(1) PaternName Dda Size : 1 word
Cheracter Pa tern Size : 1 H cell X1V cell

Pattem Name Table VRA M)
Bt15 14 13 122 1 10 9 8 7 6 5 4 3 2 1 0

+00 00H | | (;,haralderlPa telrn (}IO PalternINarrI\e Dzlia
+0002H Character Pattern 0-1 Pa tern Name Da a
I I I I I I 1 I I I 1
+1FFEH Charader Pattem 63-63 Pattern Name Data
| | | 1 | | | 1 1 | | | 1 | |

Chaacter
Pattam 0 1.2 oot 6162 63
Character
Patern 0 +0M®0 | +0002 | +0M 4 +007A |+007C | +007E
1 +0080 | +0082 |+0084 +00FA |+00FC | +OCFE
| Page
62 |+1R00|+1F02 |+1F04 +1F7A|+1F7C| +1F7E
63 [+1R80 | +1F82 |+1F84 +1FFA |+1FFC [+1FFE

Note 1. The upper-l&ft notdionin the page is character pattem 0-Q to the right are
charader pdterns 0-1,02,0-3, ...

Note 2 Numbers in the pages are VRAM adresses (Hexadecimd) d pattem name dda
d charact er pattems, with VRAM address d charader patern0-O paternname
dat aastherderence.
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» Pattern Name Table (Continued)

(2) PaternName Daa Size : 1 word

Character Pa tern Size : 2 H cells X2 V cells

Pattem Name Table Y RFA M)

Bt 15 14 183 2 1 10 9 8 7 6 5 3 2 0
+000H Character Pd tern 0-0 Pdtern Name Daa
| | | | | 1 | | | | | 1 | |
+002H Charader Pattem 0-1 Pattem Name Data
1 1 | | | 1 1 | | | 1 1
+7FEH CharaderPatern 31-31 Pattem Name Data
| | | | | | | | | | |
Character ¢
Paten0 1 2 oo 29 80 3
g':t':ig +0® | +002 | +00 +03A | +03C | +O03E
1 +040 | +0@ | +044 +07A | +07C | +07E
30 |+780 | +7@ | +784 +7BA | +7BC | +7BE
31 [ +7C0 | +7C2 | +7C4 +7FA | +7FC | +7FE

Note 1. The upperldt notad bnin the pageis character pattem 0-Q to therightare
charmader pdterns 0-1,02,0-3, ...

Note 2 Numbers n the pages are VRAMadresses (Hexadecimd) d pattem name
dataof charact er pattems, with VRAM address o charader patern0-0
pattern name data as the reference.
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» Pattern Name Table (Continued)

(3) PaternName Daa Size : 2 words
Character Pe tern Size : 1 Hcell X1V cell

Pattem Name Table Y RA M)

Bt 14 4 2 1 10 9 8 7 6 5 4 3 2 1 0

+000 OH Charact er Pattem 0-0 Pattern Name Data (Most sigrificart word)
| | | | | | | | | | | | | | |

+000 2+ ICharlacterI Pa tlern (I)-O Pletterr|1Narlre Dleta (I_eastI sigrl1'ﬁcarl1two|rd) 1

+0004H ICha'Iadell' P $ern (IM Platerln Nalme Dlaa (INbstlsigqﬁcar?twal'd) |

+3FFCH| Chaacter Pattern 6363 Patern Name Dd a (Most significant word)

| | | | | | | | | 1 | | | | |
+FFEH| CharaderPdtern 6363 PaternName Daa (Least signficantword)
] I 1 1 1 I 1 I 1 I 1 ] 1 1 1

Character

Pattem 0 1 2 oo 81 62 63

%l’:tr:,ig +0000 | +0004 |+0008 +00F4 | +00F8 | +00FC

+0002 | +0006 |+000A +00F5 | +00FA | +00FE

+0100 | +010¢ |+0108 +01F4|+01F8|+01FC

1 +0102 | +016 |+010A +01F6 [+01FA | +01FE
' Page

62 +3E00 |+3E04 |+3ED8 +3EF 4 |+3ER8 [+3EFC

+3E02 [+3E06 [+3E0A +3EF 6 | +3EFA [+3EFE

63 +3F00 |+3F 04 |+3F08 +3FF4 |+3FF8 [+3FFC

+3F02 [+3F 06 |+3F0A +3FF6 |+3FFA |+3FFE

Note 1. The upperldt nota bnin the pageis character pattem 0-Q to therightare
chamder pdterns 0-1,02,0-3, ...

Note 2 Numbers n the pages are VRAMadresses (Hexadecimd) d pattem name
dataof charact er pattems, with VRAM address d charader patern 00
pattern name data as the reference.
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» Pattern Name Table (Continued)

(4) PdternName Daa Size : 2 words
Cheracter Pa tern Size : 2 H cells X2 V cells

Pattem Name Table V RA M)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+000H CharaderPatern0-0 Patern Name Daa (Mot significant word)
1 I I I 1 I I 1 I I I 1 I I I
H02H | Chelractvlar Palttefnl()o Patelrn l\hime Patal(Lealst signiﬂc?rt V}Drd)l
H0MH | Oml’:ractler PellttemI 0-1 IPettelrn I\?melDatal(Molst siglriﬁcc;lrt Wlord)I
+FFCH Charact er Pattem 31-31 Pa tern Name Da a (Most significant word)
1 I I I 1 I I I I I I 1 I I I
+FFEH Character Pattern 31-31PdternName Dda (Least significart word)
| | | | | | | | | | | | | | 1

Character
Pattem 0 1.2 oo 2 300 31
Character | +000 | +004 | +008 +0% | +0B | +0TC
Patern 0 | +002 | +006 | +00A +0® | +07A | *O07E
+080 | +084 | +088 +(F4 | +OF8 | +OFC
1 | +082 | +086 | +08A +0F6 | +OFA | +OFE
| - Page
30 +F00 | +F04 | +FO8 +F74 | +F78 | +F7C
+F02 | +F06 | +FOA +F76 | +F7A | +F7TE
31 +FB0 | +FB4 | +FB8 +FF4 | +FF8 | +FFC
+FB2 | +F86 | +FBA +FF6 | +FFA | +FFE

Note 1. The upperléet notd onin the pageis character pattem 0-Q to therightare
charader paterns 0-1,02,0-3, ...

Note 2 Numbers n the pages are VRAMadresses (Hexadecimd)  pattem name
dataof charact er pattems, with VRAM address d charader patern 00
pattern name data as the reference.
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» Bitmap Pattern Data Specifications

Bitmap Size Bitmap Pattern Bitmap Color Count Size per Surface
Data Size
4 bits/dot 16 colors 64K bytes (512K bits)
512 H dots X 8 bits/dot 256 colors 128K bytes (1M bits)
256 V dots 16 bits/dot 2048 colors, 32,768 colors | 256K bytes (2M bits)
32 bits/dot 16,770,000 colors 512K bytes  (4M bits)
4 bits/dot 16 colors 128K bytes (1M bits)
512 H dots X 8 bits/dot 256 colors 256K bytes (2M bits)
512 V dots 16 bits/dot 2048 colors, 32,768 colors | 512K bytes  (4M bits)
32 bits/dot 16,770,000 colors 1024K bytes (8M bits)
4 bits/dot 16 colors 128K bytes (1M bits)
1024 H dots X 8 bits/dot 256 colors 256K bytes (2M bits)
256 V dots 16 bits/dot 2048 colors, 32,768 colors | 512K bytes  (4M bits)
32 bits/dot 16,770,000 colors 1024K bytes (8M bits)
1024 H dots X 4 bits/dot 16 colors 256K bytes (2M bits)
512 V dots 8 bits/dot 256 colors 512K bytes (4M bits)
16 bits/dot 2048 colors, 32,768 colors | 1024K bytes (8M bits)
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* Bitmap Pattern

(1) BtmapSize : 512 Hdds X 256 Vdds
Bt map Cobr Count: 4 bit¥dd (16 colars)

Bt map Pdtern (VRAM)
Bt 15 14 83 2 1 10 9 8 7 6 5 4 3 2 1 0
+0000H Dad 0-0 Dd 0-1 Dd 0-2 Dad 0-3
1 | | | 1 1 | | I | | |
+000 2H Dda 0-4 Da 0-5 Da 0-6 Da 0-7
1 | | | 1 1 | | 1 | | |
+FFFEH Dd 255508 Dad 255509 Da 255510 Dad 255511
L L L1 Lo
Dot0 1 2 3 T 508 59 510 5M1
D4 0 +®00 +0001 +00FE +0CF F
1 +0100 +0101 +01FE +01FF
254 +FEbO +F|é01 +FEFE +F€FE
25 +FFOO +FF01 +FFFE +FF FF

Note 1 Theupper It ndation inthe cell is dot0-0; to therightare dot0-1,

Note 2 Numbersin the cels are VRAM addresses (hexadecmal) ofdd 2

ST-58-R2

dd 0-2 dot0-3, ...

dd s) da a with VRAM address d dot0-0, 0-1 data as the
reference.
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Bitmap Pattern (Continued)

(2) Bitmap Size : 512 H dots X 256V dots
Bitmap CdorCount: 8btsdot (256 colars)

Bitmap Pattem (VRAM)
Bit15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

+00 00 0H Da 0-0 Dot 0-1
[ E R A T B Lo
+00002H Dot0-2 Dot 03
I S R I N B I [ N R N
+1F FFEH Dot255-6510 Dot255-611
[ R T R TR B [ E R R N R
Dot0 1 2 3 Tt 508 509 510 511
Dot0  |+00000 |+00001|+00002 | 400003 +001F C|+00 1F D|+001 FE | +001F F
4 |+o0200 [+00201| +00202 | 00203 +0 0GF C | +00 3 D|+003 FE | 40 08F F
o ' Bitmap
254 |+IFC00 [+1F CO1 |+1F C02 [+ 1F C03 +1F DF C|+1 FD FD |+ 1F DF E| +1F DF F
255 |+1FE00 [+1F EO1 |+1 FEO2 [+1F EO3 +IF FFC | +1F FF D | +1 FF FE| + 1F FFF

Note 1: The upper lef t notation inthe cell is dot 0-0; to therightare dot0-1,
dd 0-2 dot033,...

Note2: Numbersin the cels are VRAMaddresses (hexadecimad) o dot
dda, with VRAM address d dot0-0 data as the reference.
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* Bitmap Pattern (Continued)

(3) BtmapSize : 512 Hdds X 256 Vdds
Bt map Cobr Count: 16 hitsy dot (2048 colors, 32768 colors)

Bitmap Patern (VRAM)
Bit 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
+00000H Dd 00
| | | | 1 | | | 1 | 1 1
+00002H Dot 041
I ! L ! L L
+3F FFEH Dot 2555611
| | | | 1 | | | 1 | l 1
Dd 0 1 2 3 T 508 59 510 511
Dot0 +00 000 | +00002 | +00 004 | +000 06 +003F 8| +003F A [+003 FC | +0 03F E
4 |+00400 | +00402 | +00404 | +00406 +007F 8| 40 07F A [+007 FC | +0 07F E
* Bitmap
254 [+3F 800 |+3F8 (2 |+3F 804 [+3FB 06 +3F BF8 | +3F BFA | +3 FBF C| + 3 BFE
255 [s3FC00 [+F C02 [+3FCO4 [+F Q06 +3F FF8 | +3F FFA |43 FF FC| +3F FFE

Nde1: Theupper I€t notdion n thecell is dot 0-Q to therightare dot0-1,

dad 0-2 dot 0-3 ...

Nd e2: Nunmbersin the cells are VRAM addresses (hexadecimd) o dot
daa, with VRAM address o dot 0-0 data as the reference.

ST-58-R2
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* Bitmap Pattern (Continued)

(4 BtmapSize : 512 Hdds X 256 Vdds
Bt map Cobr Count: 32 bits dot (16,770 000 colors)

Bitmap Pa tern ¥ RA M)

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+00000H Dot 0-0 (upper word)
1 1 1 1 1 I

+00002H Dd 0-0 (overword)
I L 1 1 I

+00004H Dot 0-1 (upper word)
| | | 1 1

+7F FFEH Dd 255511 (bwer word)
| | | | | | | | | | | | | | | !

Dd 0 1 2 3 s 508 509 510 5M

Dd 0 +00000 (+00004 | 00008 |+0000C +007 FO | +00 7F 4| +007 F8 | +007 FC

1 +00800 (+00804 | 00808 [+0080C +0FF) (+00FF4| +00FF8 |+00FFC

254 |+7F000 |[+7F004 [+7FO08 |+7 FOOC +7TFTFO(+7FTF 4| +7/FTRB |+7TFTFC

255 (+«7r300 |+7F 804 |+7FB 08 [+7FBOC +7TFFFO|+7FFF4| +7 FFF8|+7 FFFC|

Note 1. The upper left ndation inthe cellisdot0-0;tothe ightare da 0-1,
dot 0-2 dot033,...

Note 2 Numbersin thecells ae VRA M addresses (hexadecmal) of dd
dat a (upper word), with VRAM address o dot 0-0 data (upper word) as
the reference.
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* Bitmap Pattern (Continued)

() Bitmap Size : 512 H dots X 512V dots
Bitmap CdorCount: 4 bt gdot (16 colors)

Bitmap Pattem (VRAM)

Bit15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
+) 00 00H | DOtIO-O | | Dot|0-1 | | Dot|0-2 | IDOtIO-S |
+00002H | D0t|0-4 l IDOtIO-5 I | Dot10-6 | IDOtIO-7 |
+fFFFEH| Dot511-508 Dot511-509 Dot511-510 Dot 511-511

| | | 1 | | | | | 1 | |
Dot0 1 2 3 s 508 509 510 511
Dot 0 +00000 +00001 +000FE +000FF

1 +00500 +ooio1 +061FE +001FF

510 | +FEO +IF D1 +1FEFE +FEFF

51 | +1FR0 +1FFO1 +FFFE +IFFFF

Nde1: Theupper It notad onin thecel isdd 0-Q to the rigt are dot0-1,
dd 0-2 da 0-3 ..
Nd e2: Nunmbersinthe cells ae VRAM addresses (hexadecimd) o dot (2
dds) deda, with VRAM address d dd 0-Q 0-1 dataas the
reference .
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Bitmap
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* Bitmap Pattern (Continued)

(6) Bitmap Size : 512 H dots X 512 V dots
Bitmap Color Count : 8 bits/dot (256 colors)

Bitmap Pattern (VRAM)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00000H Dot 0-0 Dot 0-1
| 1 | | | 1 | l | | | 1 | |
+00002H Dot 0-2 Dot 0-3
| 1 | | | 1 | l | | | l | |
+3FFFEH Dot 511-510 Dot 511-511
IR R R R N IR R R B N
Dot 0 1 2 3 T 508 509 510 511
Dot 0 +00000 | +00001 | +00002 | +00003 +001FC |+001FD | +001FE | +001FF
4 | +00200 | +00201 | +00202 | +00203 +003FC | +003FD | +003FE | +003FF
Bitmap
510 |+3FC00 [+3FCO1 | +3FCO02 [+3FCO3 +3FDFC | +3FDFD| +3FDFE | +3FDFF
511 |+3FE00 [+3FE01 | +3FE02 [+3FE03 +3FFFC|+3FFFD| +3FFFE | +3FFFF

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.
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» Bitmap Pattern (Continued)

(7) Bitmap Size : 512 H dots X 512 V dots
Bitmap Color Count : 16 bits/dot (2048 colors, 32768 colors)

Bitmap Pattern (VRAM)

Bit15 14 13 12 11 10 9 8 7 5 4 3 2 1 0
+00000H Dot 0-0
1 1 1 1 1 1 1 1 1 1
+00002H Dot 0-1
1 1 1 L ! ! 1
+7FFFEH Dot 511-511
I I I I I l I ! ! I
Dot 0 1 2 3 T 508 509 510 511
Dot 0 +00000 | +00002 |+00004 | +00006 +003F8 | +003FA +003FC | +003FE
4 |+00400 | +00402 | +00404 | +00406 +007F8 | +007FA [+007FC | +007FE
510 |+7F800 |+7F802 |+7F804 |+7F806 +7FBF8 | +7FBFA | +7FBFC|+7FBFE
511 |+7Fcoo [+7FC02 |+7FCO04 [+7FC06 +TFFF8 | +7FFFA | +7FFFC|+7FFFE

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...
Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.
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Bitmap
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* Bitmap Pattern (Continued)

(8) Bitmap Size : 512 H dots X 512 V dots
Bitmap Color Count : 32 bits/dot (16,770,000 colors)

Bitmap Pattern (VRAM)

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
+00000H | | Dlot O-IO (u;I)per \INordI) | |
+00002H Dot 0-0 (lower word)

| | | | | | | | | | | | | |
+00004H L l | 1 E?Ot 0-|1 (u;?per \vaordl) L l | | 1
Dot 511-511 (upper word)
+FFFFCH | | | | | | | | | | | | | |
+FFFFEH Dot 511-511 (lower word)
; | | 1 1 | | | 1 1 | | | 1 1 .
Dot 0 1 2 3 e 508 509 510 511
Dot 0 +00000 | +00004 | +00008 | +0000C +007F0 | +007F4 | +007F8 | +007FC
4 |+00800 | +00804 | +00808 | +0080C +00FFO | +00FF4 | +00FF8 | +00FFC
' Bitmap
510 |[+FF000 |+FF004 |+FF008 |+FFOOC +FF7F0 | +FF7F4 | +FF7F8 | +FF7FC
511 |4rrso0 |+FFs04 [+FF808 | +FF80C +FFFFO | +FFFF4 | +FFFF8 | +FFFFC
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Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...
Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data (upper word), with VRAM address of dot 0-0 data (upper word) as
the reference.




* Bitmap Pattern (Continued)

(9) Bitmap Size : 1024 H dots X 256 V dots
Bitmap Color Count : 4 bits/dot (16 colors)

Bitmap Pattern (VRAM)

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 1 0
+00000H Dot 0-0 Dot 0-1 Dot 0-2 Dot 0-3
1 1 I 1 I I 1 1 I I 1 1
+00002H Dot 0-4 Dot 0-5 Dot 0-6 Dot 0-7
1 1 | 1 1 | 1 1 | 1 1 1
+1FFFEH | Dot 255-1020 Dot 255-1021 Dot 255-1022 Dot 255-1023
L 1 l 1 L l I L l I L l

Dot 0 1.2 3 e
Dot 0 +00000 +00001
] +00200 +00201
254 +1FC00 +1FCO1
255 | +1FEQ0 +1FEO1

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot (2

ST-58-R2

dot 0-2, dot 0-3, ...

fffffffffff 1020 1021 1022 1023
+001FE +001FF
+Od3FE +003FF
+1FDFE +1FDFF
+1FFFE +1FFFF

dots) data, with VRAM address of dot 0-0, 0-1 data as the
reference.
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* Bitmap Pattern (Continued)

(10) Bitmap Size : 1024 H dots X 256 V dots
Bitmap Color Count : 8 bits/dot (256 colors)

Bitmap Pattern (VRAM)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00000H Dot 0-0 Dot 0-1
TR R R RN N I T N T N
+00002H Dot 0-2 Dot 0-3
TR R R R N I L1 1
+3FFFEH Dot 255-1022 Dot 255-1023
| | | | | | | | | | | | | |
Dot 0 1 2 3 Tt 1020 1021 1022 1023
Dot 0 +00000 |+00001 | +00002 |+00003 +003FC | +003FD | +003FE | +003FF
4 |+00400 [+00401 | +00402 | +00403 +007FC |+007FD | +007FE | +007FF
Bitmap
254 |+3F800 [+3F801 |+3F802 |+3F803 +3FBFC | +3FBFD| +3FBFE | +3FBFF
255 |+3FC00 |+3FCOT [+3FCO2 [+3FCO3 +3FFFC | +3FFFD|+3FFFE |+3FFFF

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.
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* Bitmap Pattern (Continued)

(11) Bitmap Size : 1024 H dots X 256 V dots
Bitmap Color Count : 16 bits/dot (2048 colors, 32768 colors)

Bitmap Pattern (VRAM)

Bit15 14 13 12 11 10 9 8 7 5 4 3 2 0
+00000H Dot 0-0
1 1 1 1 I 1 1 1 1 1
+00002H | | | Dot I0-1 | |
+7FFFEH Dot 255-1023
1 | | | | | | | | | | 1
Dot 0 1 2 3 Tt 1020 1021 1022 1023
Dot 0 +00000 |+00002 | +00004 |+00006 +007F8 |+007FA | +007FC | +007FE
4 |+008oo [+00802 | +00804 | +00806 +00FF8 |+00FFA |+00FFC |+00FFE
254 |+7F000 |+7F002 |+7F004 [+7F006 +7F7F8 | +7F7FA |+7FTFC |+7F7FE
255 |+7F800 [+7F802 |+7F804 |+7F806 +7FFF8 | +7TFFFA | +7FFFC | +7FFFE
Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,

Note 2:

ST-58-R2

dot 0-2, dot 0-3, ...
Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.
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* Bitmap Pattern (Continued)

(12) Bitmap Size : 1024 H dots X 256 V dots
Bitmap Color Count : 32 bits/dot (16,770,000 colors)

Bitmap Pattern (VRAM)
Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+00000H | | E?ot O-IO (u;l)per \INord

?
+00002H Dot 0-0 (lower word)
|
)
|

+00004H Dot 0-1 (upper word
1 | | | 1 1 | | |

+FFFFCH [ B I |Dot |255-|1023|(me|er W?rd) Lo 1
+FFFFEH Dot 255-1023 (lower word)
' | | | ] | | | | ] | | | | | | :

Dot 0 1 2 3 e 1020 1021 1022 1023

Dot 0 +00000 | +00004 | +00008 | +0000C +00FFO | +00FF4 | +00FF8 | +00FFC

1 +01000 | +01004 | +01008 | +0100C +01FF0 | +01FF4 | +01FF8| +01FFC

* Bitmap

254 [+FE000 | +FE004 [+FE008 [+FE00C +FEFFO | +FEFF4 | +FEFF8 | +FEFFC

255 |00 | +FFo04 | +FFO08 | +FFO0C +FFFFO| +FFFF4 | +FFFF8| +FFFFC

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data (upper word), with VRAM address of dot 0-0 data (upper word)
as the reference.
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* Bitmap Pattern (Continued)

(13) Bitmap Size : 1024 H dots X 512 V dots

Bitmap Color Count : 4 bits/dot (16 colors)

Bitmap Pattern (VRAM)

Bit15 14 13 122 11 10 9 8 7 6 5 4 3 2 1 0
+00000H Dot 0-0 Dot 0-1 Dot 0-2 Dot 0-3
| | | | | | | | | | | |
+00002H Dot 0-4 Dot 0-5 Dot 0-6 Dot 0-7
1 | | 1 | | 1 | | 1 | |
+3FFFEH Dot 511-1020 Dot 511-1021 Dot 511-1022 Dot 511-1023
1 1 1 1 1 1 1 1 1 1 1 1
Dot 0 1 2 3 oo 10200 1021 1022 1023
Dot 0 +00000 +00001 +001FE +001FF
] +00200 +00201 +003FE +003FF
© Bitmap
510 | +3FC00 +3FCO1 +3FDFE +3FDFF
511 +3FE00 +3FEO1 +3FFFE +3FFFF

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,
dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot (2
dots) data, with VRAM address of dot 0-0, 0-1 data as the
reference.

ST-58-R2
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* Bitmap Pattern (Continued)

(14) Bitmap Size : 1024 H dots X 512 V dots
Bitmap Color Count : 8 bits/dot (256 colors)

Bitmap Pattern (VRAM)

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+00000H Dot 0-0 Dot 0-1
1 L L ! 1 1 1
+00002H Dot 0-2 Dot 0-3
| 1 | | | 1 | | 1 1 | |
+7FFFEH Dot 511-1022 Dot 511-1023
1 1 1 1 1 1 1 1 1 1 1 1
Dot 0 1 2 3 e 1020 1021 1022 1023
Dot 0 +00000 | +00001 | +00002 | +00003 +003FC | +003FD | +003FE | +003FF
1 +00400 | +00401 | +00402 | +00403 +007FC | +007FD | +007FE | +007FF
510 [+7F800 |+7F801 |+7F802 |+7F803 +7FBFC|+7FBFD | +7FBFE| +7FBFF
511 |+7Fcoo [+7FCO1 |+7FC02 [+7FC03 +7FFFC| +7FFFD | +7FFFE | +7FFFF
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Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,

dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.




* Bitmap Pattern (Continued)

(15) Bitmap Size : 1024 H dots X 512 V dots
Bitmap Color Count : 16 bits/dot (2048 colors, 32768 colors)

Bit 15 4 13 2 1 10 9 8 7 6 5 4 3 2 0
+00000H Dot 0-0
I I [ N I
+00002H Dot 0-1
[ R TR N T N TR RO SR N
+FFFFEH Dot 511-1023
[N R TR N AN N TR N TR RO TR N
Dot 0 1 2 3 Tt 1020 1021 1022 1023
Dot 0 +00000 | +00002 | +00004 | +00006 +007F8 | +007FA [+007FC | +007FE
4 | +00800| +00802 | +00804 | +00806 +00FF8 | +00FFA | +00FFC | +00FFE
510 [*FFO00 |+FF002 |+FF004 |+FF006 +FF7F8 | +FF7FA [+FF7FC| +FF7FE
511 |+FF800 |+FF802 [+FF804 | +FF806 +FFFF8 [+FFFFA | +FFFFC| +FFFFE

ST-58-R2

Bitmap Pattern (VRAM)

Note 1: The upper left notation in the cell is dot 0-0; to the right are dot 0-1,

dot 0-2, dot 0-3, ...

Note 2: Numbers in the cells are VRAM addresses (hexadecimal) of dot
data, with VRAM address of dot 0-0 data as the reference.
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e Line Scroll Table Data Bit Configuration
Harizontd, Vetical Screen Scroll Value

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Bitt5 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

T

Harizontd Coordnate Increment

Bt15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
+0H

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
L | | | | | |

Note Shaded areas ae gnored

414
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* Example of Line Scroll Table

When selecting horizontal and vertical screen scroll values and
horizontal coordinate increment for every 1 line.

Bit 15 Line Scroll Table (VRAM) 0
Line Scroll Table ——> +00H Line 1 Horiz. Screen Scroll Value (Integer Part)
Address [~ ST Tt
+02H |Line 1 Horiz. Screen Scroll Value (Fractional Part)

+04H | Line 1 Vertical Screen Scroll Value (Integer Part)

+06H [Line 1 Vertical Screen Scroll Value (Fractional Part)

+08H |Line 1 Horiz. Coordinate Increment (Integer Part)

+0AH |Line 1 Horiz. Coordinate Increment (Fractional Part)
+0CH |Line 2 Horiz. Screen Scroll Value (Integer Part)

+0EH |Line 2 Horiz. Screen Scroll Value (Fractional Part)

+10H | Line 2 Vertical Screen Scroll Value (Integer Part)

+12H |Line 2 Vertical Screen Scroll Value (Fractional Part)

+14H | Line 2 Horiz. Coordinate Increment (Integer Part)

+16H | Line 2 Horiz. Coordinate Increment (Fractional Part)

When selecting vertical screen scroll value and horizontal coordinate
increment for every 2 lines (no horizontal line scroll).
Bit 15 Line Scroll Table (VRAM) 0

Line Scroll Table ———= +00H | Line 1 Vertical Screen Scroll Value (Integer Part)

Address +02H |Line 1 Vertical Screen Scroll Value (Fractional Part)

+04H [ Line 1, 2 Horiz. Coordinate Increment (Integer Part)

+06H |[Line 1, 2 Horiz. Coordinate Increment (Fractional Part)

+08H | Line 3 Vertical Screen Scroll Value (Integer Part)

+0AH |Line 3 Vertical Screen Scroll Value (Fractional Part)

+0QCH [Line 3, 4 Horiz. Coordinate Increment (Integer Part)

+0QEH [Line 3, 4 Horiz. Coordinate Increment (Fractional Part)

Note: Display coordinates in the vertical direction for lines not
specified are obtained by adding coordinate increments in the
vertical direction to the vertical screen scroll values for the lines
specified.

When selecting horizontal screen scroll value and horizontal
coordinate increment for every 4 lines (no horizontal line scroll).
Bit 15 Line Scroll Table (VRAM) 0

Line Scroll Table ———= +00H | Line 1~4 Horiz. Screen Scroll Value (Integer Part)

Address [T oo ocemooe oo oo
+02H | Line 1~4 Horiz. Screen Scroll Value (Fractional Part)

+04H | Line 1~4 Horiz. Coordinate Increment (Integer Part)

+06H | Line 1~4 Horiz. Coordinate Increment (Fractional Part)

+08H | Line 5~8 Horiz. Screen Scroll Value (Integer Part)

+0AH [ Line 5~8 Horiz. Screen Scroll Value (Fractional Part)

+0QCH [Line 5~8 Lines Horiz. Coordinate Increment (Integer Part)

+0EH [Line 5~8 Lines Horiz. Coordinate Increment (Fractional Part)

ST-58-R2
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* Vertical Cell Scroll Table Data Bit Configuration
Vertical Screen Scroll Value

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
] | | ] | | |

Note: Shaded area is ignored
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» Example of Vertical Cell Scroll Table

NBGO Vertical Cell Scroll

Vertical Cell Scroll—>
Table Address

NBG1 Vertical Cell Scroll

Vertical Cell Scroll ——>
Table Address

Bit 15 Vertical Cell Scroll Table (VRAM) 0

+00H
+02H
+04H
+06H
+08H
+0AH
+0CH
+0EH
+10H
+12H

Bit
+00H
+02H
+04H
+06H
+08H
+0AH
+0CH
+0EH
+10H
+12H

NBGO 1st cell vertical screen scroll value (integer part)

NBGO 1st cell vertical screen scroll value (fractional part)

NBGO 2nd cell vertical screen scroll value (integer part)

NBGO 2nd cell vertical screen scroll value (fractional part)

NBGO 3rd cell vertical screen scroll value (integer part)

NBGO 3rd cell vertical screen scroll value (fractional part)

NBGO 4th cell vertical screen scroll value (integer part)

NBGO 4th cell vertical screen scroll value (fractional part)

NBGO 5th cell vertical screen scroll value (integer part)

NBGO 5th cell vertical screen scroll value (fractional part)

15 Vertical Cell Scroll Table (VRAM) 0
NBGH1 1st cell vertical screen scroll value (integer part)

NBG1 1st cell vertical screen scroll value (fractional part)

NBG1 2nd cell vertical screen scroll value (integer part)

NBG1 2nd cell vertical screen scroll value (fractional part),

NBGH1 3rd cell vertical screen scroll value (integer part)

NBG1 3rd cell vertical screen scroll value (fractional part)

—

| ~

NBG1 4th cell vertical screen scroll value (integer part)

NBGH1 4th cell vertical screen scroll value (fractional part)

| =

NBG1 5th cell vertical screen scroll value (integer part)

NBG1 5th cell vertical screen scroll value (fractional part)

—_

NBGO and NBG1 Vertical Cell Scroll
Bit 15 Vertical Cell Scroll Table (VRAM) 0

Vertical Cell Scroll——>
Table Address

ST-58-R2

+00H
+02H
+04H
+06H
+08H
+0AH
+0CH
+0EH
+10H
+12H

NBGO 1st cell vertical screen scroll value

—

integer part)

NBGO 1st cell vertical screen scroll value (fractional part)

~| =

NBGH1 1st cell vertical screen scroll value (integer part)

NBGH1 1st cell vertical screen scroll value (fractional part)

—

NBGO 2nd cell vertical screen scroll value (integer part)

NBGO 2nd cell vertical screen scroll value (fractional part)

NBG1 2nd cell vertical screen scroll value (integer part)

NBG1 2nd cell vertical screen scroll value (fractional part)

NBGO 3rd cell vertical screen scroll value (integer part)

NBGO 3rd cell vertical screen scroll value (fractional part)
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* Rotation Parameter Table

+00H
+02H
+04H
+06H
+08H
+0AH
+0CH
+OEH
+10H
+12H
+14H
+16H
+18H
+1AH
+1CH
+1EH
+20H
+22H
+24H
+26H
+28H
+2AH
+2CH
+2EH
+30H
+32H
+34H
+36H
+38H
+3AH
+3CH
+3EH
+40H
+42H
+44H
+46H
+48H
+4AH
+4CH
+4EH
+50H
+52H
+54H
+56H
+58H
+5AH
+5CH
+5EH
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Screen Start Coordinate Xst (Integer Part)
(Fractional Part)
Screen Start Coordinate Yst (Integer Part)

(Fractional Part)

Screen Start Coordinate Zst (Integer Part)

(Fractional Part)

Screen Vertical Coordinate IncrementAXst  (Integer Part)

(Fractional Part)

Screen Vertical Coordinate IncrementAYst  (Integer Part)

(Fractional Part)

Screen Horiz. Coordinate Increment AX (Integer Part)

(Fractional Part)

Screen Horiz. Coordinate Increment AY (Integer Part)

(Fractional Part)

Rotation Matrix Parameter A (Integer Part)

(Fractional Part)

Rotation Matrix Parameter B (Integer Part)

(Fractional Part)

Rotation Matrix Parameter C (Integer Part)

(Fractional Part)

Rotation Matrix Parameter D (Integer Part)

(Fractional Part)

Rotation Matrix Parameter E (Integer Part)
(Fractional Part)
Rotation Matrix Parameter F (Integer Part)

(Fractional Part)

Viewpoint Coordinate Px (Integer Part)
Viewpoint Coordinate Py (Integer Part)
Viewpoint Coordinate Pz (Integer Part)
Center Point Coordinate Cx (Integer Part)
Center Point Coordinate Cy (Integer Part)
Center Point Coordinate Cz (Integer Part)
Horizontal Shift Mx (Integer Part)
" (Fractional Par)
Horizontal ShiftMy [ ieger e

(Fractional Part)
Scaling Coefficient kx (Integer Part)
~ (Fractional Part)
Scaling Coefficient ky (Integer Part)

(Fractional Part)

Coefficient Table Start Address KAst (Integer Part)

(Fractional Part)

Coefficient Table Vertical Address IncrementAKAst  (Integer Part)

(Fractional Part)

Coefficient Table Horiz. Address IncrementAKAx  (Integer Part)

(Fractional Part)




Mode 0: Used as Scale Coefficients kx and ky
Mode 1: Used as Scale Coefficients coefficient kx
Mode 2: Used as Scale Coefficients coefficient ky

Mode 3: Used as viewpoint coordinate Xp after rotation conversion

» Coefficient Table Data Bit Configuration

Coeffident Daa Mode 0~2

Coeffident Daa Size: 2 words
Transparency
Bt1 /14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
+OH | 4 ‘7 bitlline ?olorlscrelen dallta I |Sigr1 I 7| bitilnteg?r pait I |

Bit15 4 13 12 11 10 9 8 7 6 5 4 3 2 1 0

+2H | 16 Litfractiona part |
| | | | | | | | | | | | | | |

Coefficdent Daa Size: 1 word

Transparency
BH5/1413121110937654321o

o |’ Fign‘ R |1O|Utfr7dia?d p?rt L

Note The MB Bare signexpanded by 3btsandthe LSBare 0-expanded
by 6 bits tobe d equd tothe number d hits asin the case d 2 words.

Coefficient Daa Mode 3

Coefficdent Daa Size: 2 words

. Transparency
B|t15/14131211109876543210
HOH |/ ‘7bit|ineoo|orsoreendata |Sign‘ Integer part MSB 7 bits |

| | |

Bit1514 143 12 11 10 9 8 7 6 5 4 3 2 1 0
+2H | I |Irteglerpalt LSlBSFits| | I |8b|itfra|0§ion|elpeal't I |

Coefficient Daa Size: 1 word

. Transparency
B|t15/14 3 2°"11M 10 9 8 7 6 5 4 3 2

1 0
+OH |/ Fign‘ 12bitirteger pat ‘ eI»th fractional pat
| |

] | | | | | | | | |

Nd e The MSB are sign-expanded by 3 hits and the LSB are 0-expanded
by 6 bits to be of equal to the numberofbits as n thecase d 2 words.

ST-58-R2
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* Line Color Screen Table Data Bit Configuration

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

11 bit color Ram address
| | | | | | | | | |

Note: Shaded are is ignored. Also, when color RAM is in mode 0 or mode 2, the
MSB of the address is ignored.

* Line Color Screen Table

Non-interlace and double-density interlace mode

Bit 15  Line Color Screen Table (VRAM) 0
+00H 1st Line Color RAM Address
+02H 2nd Line Color RAM Address
+04H 3rd Line Color RAM Address
+06H 4th Line Color RAM Address
+08H 5th Line Color RAM Address
+0AH 6th Line Color RAM Address

Note: In the case of single color, the 1st line color RAM
address is used in the entire line color screen. In the case of
double-density interlace, line data of odd and even fields are
stored together.

Single-density interlace mode

Bit 15 Line Color Screen Table (VRAM) 0
+00H 1st and 2nd Line Color Ram Address
+02H 3rd and 4th Line Color Ram Address
+04H 5th and 6th Line Color Ram Address
+06H 7th and 8th Line Color Ram Address

+08H 9th and 10th Line Color Ram Address

*0AH|  11th and 12th Line Color Ram Address

Note: In the case of single color, the 1st and 2nd line color
RAM addresses are used in the entire line color screen.
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» Back Screen Table Data Bit Configuration

Bit15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

. 5 bit Blue Data |5 bit Green Data 5 bit Red Data
L1 1 1 L 11 1 L1 11

Note: Shaded area is ignored. Add 0 bit 3 bits at a time to the lower bits
of RGB to make 8 bits.

* Back Screen Table

Non-interlace and double-density interlace mode

Bit 15 Back Screen Table (VRAM) 0
+00H 1st Line RGB Data
+02H 2nd Line RGB Data
+04H 3rd Line RGB Data
+06H 4th Line RGB Data
+08H 5th Line RGB Data
+0AH 6th Line RGB Data

Note: In the case of single color, the 1st line RGB data is used
in the entire line color screen. In the case of double-density
interlace, line data of odd and even fields are stored together.

Single-density interlace mode

Bit 15 Back Screen Table (VRAM) 0
+00H 1st and 2nd Line RGB Data
+02H 3rd and 4th Line RGB Data
+04H 5th and 6th Line RGB Data
+06H 7th and 8th Line RGB Data
+08H 9th and 10th Line RGB Data
+0AH 11th and 12th Line RGB Data

Note: In the case of single color, the 1st and 2nd line RGB data
are used in the entire line color screen.
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* Normal Line Window Table Data Bit Configuration

Bit 15 4 13 12 1 10 9 8 7 6 5 4 3 2 1 0
+0H _ Holrizonltal Sltart F?oint|Coor|dinat|es(1|0 bitls) |

Bit 15 4 13 12 11 10 9 8 7 6 5 4 3 2 1 0
+2H _ Hcl)rizor|1ta| Elnd Ploint|Coor:iinat|es(1|0 bitls) |

Note: Shaded areas are ignored

* Normal Line Window Table

Non-interlace or double-density interlace

Bit 15 Line Window Table (VRAM) 0

+00H | 1st line horizontal start point coordinates

+02H | 1st line horizontal end point coordinates

+04H | 2nd line horizontal start point coordinates

+06H | 2nd line horizontal end point coordinates

+08H | 3rd line horizontal start point coordinates

+0AH | 3rd line horizontal end point coordinates

Note: In the case of double-density interlace, store line data of
both even and odd fields.

Single-density interlace

Bit 15 Line Window Table (VRAM) 0
+00H | 1st & 2nd line horizontal start point coordinates

+02H | 1st & 2nd line horizontal end point coordinates

+04H | 3rd & 4th line horizontal start point coordinates

+06H | 3rd & 4th line horizontal end point coordinates

+08H | 5th & 6th line horizontal start point coordinates

+0AH | 5th & 6th line horizontal end point coordinates
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