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ADDRESS : 2100H
NAME . INIDISP
CONTENTS : INITIAL SETTINGS FOR SCREEN
D7 D6 D5 D4 D3 D2 D1 Do
BLANK- ' FADE IN/OUT (0~15)
n
ING | { F3 4 F2 4y F1 , ¥O =100H

l

Sttt

L— SCREEN BRIGHTNESS : Determine {he Screen Brightness

T ( - }
P3| P2 FIFO BRIGITNESS | | LoStaees
T 1 1 1] sk
110 |
\ i
000 o 0| bR
— BLAMKING : FORCED DLANKING 0 5 MOK-BLANKING
I : DLANKING
ADDRESS : 21011
NAE  : OBJSEL
CONTENTS : OBJECT SIZE & OBJECT DATA AREA DESIGNATION
D7 D6 D5 D4 D3 D2 D1 DO
OBJ  SIZE SELECT| OBJ 0BJ " '
NAME SELECT | NAME BASE SELECT | 2101H
2, SIS0 | N . N0 | BA-2 , BA-1 , BA-O

|

L— OBJECT BASE ADDRESS (UPPER-3 BIT)
: Designate the segment (8SK-word./segment;
address which the 0BJ data is slored
in the VRAM 1See Appendix-! & 2

UBJECT DATA AREA SELECT

: The upper 4K-word out of the area (Bh-word: designated by
“Object Base Address™ is assigned as the Base Area.
and-the area of the lower Jdk-word combined with its Base Area
can be selected. iSee Appendix-1 & 2)

— 0BJECT SIZE :DESIGNATE UBJECT SIZE ‘See Appendix-3 & 4@

. 0BJ SIZE |
52¢31 ,So 0 t 1 |{SIZE LARGE‘SMALL:
0 !0 jC | 8DOT{16DOT
016 |1 | 800TI32poT
0 it {0 | 8vories poT|
0 {1 1 |16 007132 poT|
1 10 {0 |16 DUT:64 DOT |
i1 16 i1 i32D0T.6400T]

36 -



ADDRESS - 21021 / 2103H
NAME  : OAMADDL /OAMADDH
CONTENTS : ADDRESS FOR ACCESSING OAM (OBJECT ATTRIBUTE MEMORY)

ADDRESS
D7 D6 D5 D4 D3 D2 b1 DO
Y ' |
'oAM' ADDRESS '

1\7 I AG | A5 | A4 l A3 l )\2 ‘ I\ 1 l AO

OAM ADDEESS MSB
A8

OAM PRIURITY
|ROTATl0N

t

(R
o
o
—
ote

to

103H

This is the INITIAL ADDRESS to be sel in advance when reading {rom the UM or writting to the UM

« By writing "1” to D7 (OAM Priority Rolation) of register <2103l1> and sctting the UAM address.

the 0BJ for the address sel has highest priority.

- The address which has been set just before every field (beginning of V-BLANK) will Le set again

{o registers <2102H> <210311> aulomatically.

But, the address can no! be set automalically during Forced Rlank period.

ADDRESS : 210411
NWE ¢ OAM DATA
CONTENTS : DATA FOR OAM WRITE
b7 D06 D5 D4 D3 D2 D1 DO
' OAM DATA :LOW. HIGH)
u- DG | DS I 04 . 03 ' DQ i Dl : ' DO )

- This is the OAM data to be writien at any address of Lhe QAM.

2104H

Sege Appendix-3¢

After register <2102H> or <2103l1> is accessed. lhe data must be written in the order of

Lower 8-Bit & Upper 8-Bit of register <2104H>.

The 0AM address will be increased automatically when the 0AM data is written in the order

of LOYW & HIGH.

- The data can be written only during V-BLANK or FORCED BLANK period.



ADDRESS : 2105H
NAME : BGMODE
CONTENTS : BG MODE & CHARACTER SIZE SETTINGS

D7 D6 DS D4 D3 D2 D1 DO
"BG SI1ZE' BG3 BG MODE

B6 4, 86 3, BG 2, RG 1} PRIO. M2 M, MO

2105H

“— BG SCREEN MODE SELECT : Sce BG Screen Mode Summary
See Appendix-3)

HIGHEST PRIORITY DESIGNATION FOR BG-3 : Make BCZ highest priority
[: 0 : UFF  :See Appendix-10
1o ON

“~—— B0 SI1ZE DESIGNATION : Designate the size for cach BG Characier -See Appendix-18 & 19,
— 0 : 8 x 8 DOT/CHARACTER

“— 1 : 16 x 16 DUT/CHARACTER

16 DUT

v . ‘“\: i 1 = ":
< vor [ oo In case CHR NAME of SC data is ~0O0H
* T D0 3 ——CHARACTER NME <EY-

ADDRESS : 2106H
NAME : MOSAIC
CONTENTS : SIZE & SCREEN DESIGNATION FOR MOSAIC DISPLAY

D7 i 6 D5 D4 D3 D2 D1 Ry

MOSAIC SIZE i MOSAIC ENABLE

21061
M. M2 ML, MO BG 4, BG S, BG 2, BG ) ! 1

“— MOSAIC MODE SELECT : ONSOFF for Mosaic Mode
' of each BG
— ¢ OFF
— 10N

—— MOSAIC MODE SIZE DESIGNATION : DESIGNATE MOSAIC MODE SIZE iSEE APPENDIN-G:
256 MODE 312 MODE H =

MIIM2[ML{MOG SIZE & iM3{M2[MI|MOISIZE + ::NON-INTERLACE i
0 0 0 0 |1x1DOT; {0 0 0 0 2x2 DT i2x100T: |
0 0 0 1 |2x2D0T { {0 0 O 1 jd4x4 DOTdx2D0TS .
0 0 1 0 3x300T, !0 0 1 0, 6xG DOT‘6x300T" :
: SR R - |

. . : i . g

H | :

Dolo1 0 [IsxISDOT &l 11013030 DOT -20%:5 DOTY
1 1 1 1 |16x160DO0T : (L3 11 iSTXS2 00T (3215 BOT:




.
18 &

19:

(1K-WORD. SEGMENT

ADDRESS : 2107H / 2108H / 2109H / 210All
NAME : BGISC / BG2SC / BG3SC / BGASC
CONTENTS : ADDRESS FOR STORING SC-DATA OF EACH BG & SC SIZL DESIGNATION {MODE 0 ~3)
D7 D6 D5 D4 D3 D2 D1 no
"BG1 ' SC BASE ADDRESS BGI SCS1ZE| LocH
AS . M, A3, A2 4y Al | A St , SO -
] Py + s s N A ¢ "
BG2 ' SC BASE ADDRESS BG2 SC SIZE 21 08H
AS | M, A3 | A2, Al AO S1 , SO
"BG3 "' SC BASE ADDRESS ‘ BG3 SC SIZE|
2109H
AS 0 MO A, A2 AL A St , SO
"BG4 " SC BASE ANDRESS BG4 SCSHEY 0y
AS v MO A3 A2 AL A S1 , S0 T
‘ “— SCREEY SIZE DESIGNATION :See Appendix-
: Designate Background Screen Size
L BACKGROUND SCREEN BASE ADDRESS (UPPER G-BIT
: Designate the segment which BG-SC data in the VRAM is stored.
: | \
SCREEK SIZE & SCREEN REPETITION
SIS0 s1 So) SCREEN SIZE
Sco SCo
0 0] 1 0 1
.+ SCo SC1 sC1 |
i §
SRRSO . A S DO |
? ‘ ‘. :
| | |sco 51 scé |
! I |sco 5C1 5
H i f — e eea :
L
Lo L TR i » |
l : l 1lsce SC3 SC2 !
l ; | [ S R DA |
| | P .
. . z i
! i i -SC0 1 SC1 . SCC




ADDRESS : 210BH / 210CH
NAME : BGI2NBA / BG34NBA
CONTENTS : BG CHARACTER DATA AREA DESIGNATION

D7 D6 D5 D4 03 D2 D1 Do

| 1 | !
BG é NAME BASE ADDRESS BG 1 NAMEI BASE ADDRESS
210BH
A3 l A2 | Al l AO A3 l A2 | Al | AQ
[ i ! ] 1
BG4  NAME BASE ADDRESS BG3 .'\'AMEI BASE ADDRESS
. 210CH
A3 | A2 | Al | AD A3 | A2 | Al A0

|

L—- BACKGROUND NAME BASE ADDRESS (UPPER 4-BIT)
: Designate lhe sepmen! address in the VRAM which BG character data is stored.
t 3K-WORD.SEGMENT

ADDRESS : 210DH / 210EH

NAME : BGINOFS / BGIVOFS
CONTENTS : H/V SCROLL VALUE DESIGNATION FOR BG-1
D7 D6 D5 D4 D3 D2 D1 DO

| | | !
|BGl H-OFFSET «'.lLOW. HIGH)‘
(H012) «HOL1, «(HO10» (IO 9) (N0 8) 210DH
IIOT! H06| HO‘SI ll0431103' H 2, IIOl-'llOO

"BG1 V-OFFSET (LOW. HIGH)
(V012) (VOIl) (VO10) V0O (V08| 210EH
W T, V06 V05, V04, W03, W02 V01, \0

10-Bit maximum (0 ~ 1023) can be designatled for H/V scroll value.
iThe size of 13-bit maximum (-4096~i095) can be designated in MODE-7! :See Appendix-S & O)

By sriting to the regisier twice. the data can be sel in the order of Low and High.



ADDRESS : 210F Il /2110 H /2110 W /2112 0 /21138 /2114 1l
NAME : BG2HOFS / BG2VOFS / BG3NHOFS / BG3IVOFS / BG4HOFS / BG4VOFS
CONTENTS : H/V SCROLL VALUE DESIGNATION FOR BG-2. 3. 4

D7 D6 D5 D4 D3 b2 D1 DO

"BG 'H-OFFSET «(LOW. HIGH) ' 10FH
(HO 9) (KO 8) 111 H
WO 7, HO G, HO S, HO 4, WO 3, M0 2, HO 1, HO O 113H

£ ot

"BG "V-OFFSET «LOW, HIGH) 2110H
(V0 9) (0 8 2112H
VO 7T, V06, V0S5, VD4, VD3,V 2,VD1,\0O 211

11

10 bit maximum (0~1023) of the HN/V scroll value cau be designated, (Scee Appendix-8:

By writing to the register twice. the data can be set in the order of Low and High

ADDRESS : 2115H
NAME : VMAINC
CONTENTS : VRAM ADDRESS INCREMENT VALUE DESIGNATION

D7 DG b5 D4 D3 D2 D1 0o

| ! {
H/L | v-RAM ADDRESS SEQUENCE MODE
FULL GRAPHIC | SC INCREMENT! 21 0BH
INC I B IR TR

| |

L—- Designate the increment value for the VRAV address
{See Appendix-7-

GLiGoOf 1110 INCREMENT VALUE

0 j1 {0 {0 | Increment by 8 for 32 times  .2-Kil Formation:
I 10 {0 10 |Increment by 8 for 64 times «4-Bit Formation)
1 Y1 40 |0 | Increment by 8 for 128 times S-Bit Formation:
0 |0 |0 {0 [Address Increments 1 BY 1}

0 {0 |0 |1 |Address Increments 32 BY 32

0 [0 ]1 :0 [Address Incremenls G4 BY G4

0 i0 |1 i] | Address Increments 128 RY 128

— Designate the increment timing for the address

: The address will be increased after the data has been written lo register <2118H>

F

! or the daita has been read from register <2139H>,
I

{

1 : The address will be increased after the data has been written 1o register <2119

or the data has been read {rom register <213AH>,

_.:\1_



ADDRESS = 2tl6H / 2117H
NAME : VMADDL / vMADDH
CONTENTS : ADDRESS FOR VRAM READ

D7 D6 D5 D4 D3 D2 D1 Do

1 H \ { {
VRAM ADDRESS  (LOW)
211 6H
AT | AG | AS | Ad ] A3 I A2 ] Al | A0
| ' )
'VRAM ADDRESS (HIGH)
11 TH
AlS IAH '1\13 lr\lQ 1 All lAlO I A9 | A8

This is the initial address for reading from the VRAM or writing to the VRAM.
- The data is read or writien by the address set initially. and every time the dala is read
the address will be incrcased aulomalically.

The value Lo be increased is determined by “SC INCREMENT™ of register <2115 and
the sctling value of the “FULL GRAPHIC.

ADDRESS : 211811 / 2119M
NAME : VMDATAL / VMDATAN
CONTENTS : DATA FOR VRAM WRITE

L) DG D3 D4 D3 D2 D1 DO

{ | { | |
VRAM DATA  (LOW) '
2118
A7 ' A6 l AS ! Ad { A3 1 A2 l Al | A0 1 8H
i | ] ' 1
VRAM DATA (HIGH) '
i S119H
:\l:) ‘ ‘\]4 ! ‘\13 { ‘\12 I \“ | MO l :\9 l !\8

This is the screen dala and character data {BGC & UBJ}. which can write at any address of the VRAM

According lo the settings of register <2115 "H'L INC™. the data can be written to the
VRAM as follows:

PHAL INCG | WRITE TO REGISTER 5 OPERATION ?
Y frite 1o <2118H> only The Data is writien to lower S-bit of the VRAM

| and the address will be increased automatically,

i | Write to <2110 only The Data is wrilten to upper 8-bit of the VRAM

} and the address will be increased aulomalically.}
0 Krite in the order of When the data is set in the order of upper & lower

| <2110 & <2118H> the address will be increased.
: 1 Write in the order of When the data is set in the order of lower & upper
i <2118 & <21191D the address ill be increased. ;

NOTE : The data can be written only during V-BLANK or FORCED ELANK period.



AUDRESS . : Z11AH
NAME : M7SEL
CONTENTS : INITIAL SETTING IN SCREEN MODE-7

D7 D6 DS D4 b3 D2

D1 DO

SCREEN OVER
01 ; 00

l SCREEN FLIP

v o, H

L a—

211AH

[—~ HORTZUNTAL/VERTICAL FLIP
o H-FLIP/V-FLIP in the Screen Mode-7

V

DISPLAY

—_—0 — O

Normal display
fI-Directional Flip only
V-Directional Flip only
Both U & V Directional Flip

— The following process is made if the screen to be displayed is outside of the screen area.

01|00

l)

ROCESS OUT OF AREA

0 |0 |[Screen repetition if oulside of screen area
! |0 |Character # repetition if outside of screen area
1 |1 {Outside of the screen arca is the Back Drop Screen in single color

(&3]




ADDRESS : 211B H / 21IC H / 211D H /7 211E W / 211F H / 2120 11

NAME cMIA / WGB / MIC 7 MID / MIX / MIY

CONTENTS : ROTATION/ENLARGEMENT/REDUCTION [N MODE-7. CENTER COORDINATE SCTTINGS &
MULTIPLICAND/MULTIPLIER SETTINGS OF COMPLEMENTARY MULTIPLICATION

D7 D6 D5 D4 D3 D2 D1 Do

MATRIX "PARAMETER AL (LOW. HIGH)

(MP15)  (MP14) (MP13) (MP12) (MP11) (MPIO) (MP Q) (MP & | 21 1BH
MP T, MP 6, MP 5, MP 4, MP 3, MP 2, WP 1, M O
MATRIN PARAMETCR I3 (LOW. 111CID
(MP15)  (MPI4)  (MPI3) (MPI2) . (MPI1) (MPIO) (MP ) P 8)| 21 1CH
WP T, MP B, MP S, MP A, MP 3 NP2, NPT, MO
MATRIX PARAMETER C «(LOW. HIGH)
(MP15)  (MP14) (MP13) (MP12) (MPII} (MPIO) (MPO) (P 8| 21 1DH

MP 7 NP 6y MP 5 MP 4 MP 3 ) MP 2, MNP 1 WD

MATRIX PARAMETER I3 (LOW. HIGH)
(MP15)  (MP14)  (MP13) (MPI2) (MPI1) (MPIO) (MP 9) (MP 8| 21 1EH
MP 7T, MP G MP S5, MNP 4, MP 23, MP 2, M 1, MO

+  The 8-bit data should be writien twice in the order of lower and upper. Then. the parameter of
rotation. enlargement and reduction should be sel by its 16-bit data.
+ The value down to 2 decimal point should be set lo the Tower 8-bitl, The most sijmificant bit of (he
upper 8-bit is for the signed bit. (MP15 is the signed bit. There is a decimal point between MV & M3
> FORMULA FOR ROTAION/ENLARGEMENT/REDUCTION (Sce Appendix-13)
a\:z A B ] x:“.\:o Xn
(O Rl U O B P
Yz C DJ Yl"Yn Yn
A=cosy X(l/a), B=siny>x(1/a). C==sinyx(1/B). D=cosy xX{1,/B)
v : Rolation Angle a :Reduction Rates for X{H) A : Reduction Rates for Y{V)
Xo* Yo :Center Coordinate. X, Y, :Display Coordinate.
X:* Y. :Coordinale before Calculalion

Set the vatue of = A™ tu the register <211BI>.  In the same way, set "B~D" 1o the register
S21ICH> ~<211ED.,

* The complementary multiplication <16-bit x 8-bit) can be done by using regidters S2VIBH> <231CH-,
fhen selting 16-bit data to register <211BIl> and 8-bit data to register <211CH>.
the multiplication resull can Le indicated rapidly by reading registers <2134i> ~<2130H>,

47 10 d5 d d3 d 2 d ] d 0

CENTER POSITION XX, ¢LOW. HIGH:
X120 AXIE N1 (X9 A&} 211 FH
\7 M o N . M X8, N2 X1 . X0

"CENTER POSITION Y. :LOW HIGH
(Y12 ANRY’ Y10 £Y0) Y8 2120H
Yo ¢ Y6 o Y3, Y1 - Y3 o oY2 o, ¥ Y0

« The center coordinale :X.. Y.: for Rotation Eniargement, Reduction can be designated by
this register.

The coordinate value of X. & Y. can be designated by 13-bit .complement of 2.

This register requires that the lower 8-bit is set first and the upper §-bit is set.
Therefore. 13-bit data in tetal can be set.



ADURESS  : 21211
KAME - : CGADD
CUNTENTS : AUDRESS FOR CG-RAM WRITE

D7 D6 DS D4 D3 D2 D Do
| | .
CG RAM ADDRESS

21 21H

. This is the initial address for reading from the CG-RAM or writing o the CG-RAM

.« The data is read by the address sel initially. and every time the datad is read or written
the address will be increased auvtomatically.

ADDRESS : 21221
RAME : CGDATA
CUNTENTS : DATA FOR CG-RAM WRITE

D7 D6 ] D4 D3 D2 D1 DO

| ' : 1
‘CG RAM DATA LOW. HIGH)
W1 (13)  (D12) L) (DI0) (DY) (D)
oy 06 05y D4 D3y b2 Dy D0

N
—
)
(1)
o

This is the color generater data to be written al any address of the CG-RAM

The mapping of BGI~BG4 and 0BJ dala in the CG-RAM will be determined. which is performed
by every mode selected by "BG MODE™ of register <2105H>.  (See Avpendix-14:

There are the color data of 8-palettes for each screen of BGl ~ BGd.

The palelte seleclion is determincd by 3-bil of the SC data "COLOR™.

Because the CG-RAM data is 15-bit word. il is necessary lo set lower 8-bit first to this register
and then upper 7-bit should be set.
When both lower and upper are sel. the address will be increased by 1| dutomatically.

NOTE : After the address is set. the data should be written from the lower as well as the UM,

NOTE : The data can be written only during H/V BLASK or FORCED BLANK period.

|
3]
ot

[



ADDRESS : 21230 / 21241 / 21250
NAME  : WI2SEL / W34SEL / WOBJSEL
CONTENTS : WINDOW MASK SETTINGS (BG1~ BC4. 0BJ. COLOR)

n7 D6 D5 D4 D3 D2 D1 Do

H { ]
G2 WINDOW BG1 WINDOW
: 2123H
Ko B INOUT WL EN | IN/OUT W2 BN\ IN/OUT L BN IN/AUT >
| ] { |
BG4 WINDOW BG3 WINDOW
21 24H
w2 BN INOUT W1 BN | INOUT |W2 B | IN/OUT | W1 EX | IN/OUT ’
| | : | i
COLOR WINDOW 0BJ WINDOW
. 21253
£ EN INJOUT M1 BN | IV/OUT | W2 BN | INAOUT |1 EX | IR/O0T Lesh

l i l WINDOW IN/OUT : The window mask arca can he designated whether inside or
vutside of the frame designatéd by the window position.
[:0 :IN
N T
1. QT I OL —
/ K i B
% DISPLAY AREA
~——  WINDOW-1 ENABLE : Window-1 ON/OFF Designation [ 0 : OFF
— WINDOW-2 ENABLE : Window-2 ON/OFF Designation 1 :ON

The COLOR WINDOW is a window for main and sub screen. (It is related Lo the register <2130H>!

ADDRESS : 21260 / 2127 / 2128H / 2120H
NAME : WHO / WH1 / W12 / W3
CONTENTS : WINDOW POSITION DESIGNATION (SEE APPENDIN-15:

D7 D6 DS D4 D3 D2 D1 Da

: . , ; , 21 2GH WINNOK-1 LEFT POSITION
WINDOW l0/n/H22  PPOSITION 2127H DESIGNATION
T PG | PSP P38 P2 ML . O 2128H
- : ' 2129H

WINDOW 1O POSITION <2126H> : Window-1 Left Position Desighaliou. It can be set in range of 0 ~ 2IZ.
WINDOY H1 POSITION <2127H> : Window-1 Right Position Designation. It can be set in range of 0 ~ 25
WINDOS H2 POSITION <2128H> : Window-2 Left Position Designation. 1t can be set in range of 0 ~ 235
WINDOY H3 POSITION <2120H> : Window-2 Right Position Designation. 1t can be set in range of 0 ~ ZI3

NOTE - If “LEFT POSITION SETTING VALUE> RIGHT POSITION SETTING VALUE™ is assumed.
there will be no range of the window.



AUDRESS : 212AH / 212BH
NAME : WBGLOG / WOBJLOG
CONTENTS : MASK LOGIC SETTINGS FOR WINDUW-1 & = ON EACH SCREEN

D7 D6 D5 D4 D3 D2 D1 RY

"WINDOW LOGIC
BG¢{ BG3 -BG2 BGI 21 2AH
pt , DO b1 , DO ' D1, DO l Pt , Do
‘ WINDOW LOGIC
Color OoBJ 212BH
| 1 1 Dl 1 DO | [}l | o

WINDOW LOGIC = SET MASK LOGIC FOR WINDOW-1 & 2

When both window-1 and window-2 are “IN™, the shaded portion will be masked as follows:

1 : WINDOW-1

W2 : WINDOW-2

ti - K2
Dl |oo LOGIC
0 io OR
f 1 i 0 0R
! ] : 1 \NOR
, :

NOTE : "INOUT™ of registers <2123H» <212411> <2123H> becomes the “NOT lcgic” for cach window-)
and window-2.

-1



ADDRESS : 212CH
NAME : T
CONTENTS : MAIN SCREEN. DESIGNATION

b7 D6 D5 D4 D3 D2 DI DO
H t [}
THROUGH MAIN'
OBJ | B6 4| 06 3| G 2| 16 1

212CH

t—- MAIN SCREEN DESIGNATION
. Designate the screen BGL ~ BGL. OBJ) lo be displaved

as the Main Screen,
Designate the screen to be adacd for (he screen,

addition/subtraction
[: 0 : DISABLE

ADDRESS : 212Dl
NME ;TS
CONTENTS : SUB SCREEN DESIGATION
D7 DG D5 D4 D3 D2 D1 DO
. :
THROUGH SUB ~
21 2DH
OBJ | 864 | 163 16 2 16 )

L SUB SCREEN DESIGNATION.
: Designate the screen P61 ~ BGa. ORJY to be displaved
~as SUB-Screen.
Designate the addition <:biraclion screen at the point
when the screen additics subtraction is functioning.

— 0 : DISILE
] ENARLE

5 When the screen additionssublraction is funclioning. lhe SUB screen is a screen
to be added or sublracted against the MAIN screen.



ADDRESS : 212EH

NAE : T

CONTENTS - WINDOW MASK DESIGNATION FOR MAIN SCREEN

D7 06 D5 D4 D3 D2 D1 DO
{ THROUGH MAIN (KINDOW)

OBJ | BG4y 063 162, BG I

212EH

L—- KINDUW MASK DESIGNATION FOR MAIN SCREEN
: In the window area designated by register
21231 ~ <212011>, the screen to be displayed can be
designated. which is selected among the Main screen
designated by register <212CH>,
[: 0 : DISABLE
1 : ENABLE

ADDRESS @ 212FH
NAME : TSW
CONTERTS : WINDOW MASK DESIGNATION FOR SUB SCREEN

D7 06 05 D4 D3 D2 D1 DO
1 1 !
THROUGH SUB  (MINDOW)

|
! 212FH
0By w4 g3 sz 1| 2PET

~—  WINDOW MASK DESIGNATION FOR SUR SCREEN
: In the window arca desiguated by register
<2123y ~ <21201:, (he screen to be dispiaved czan be
designated. which is setected among the Sub screen
designated by register <212CH>,
— 0 : DISABLE
— 1 : ENABLE

* When the screen addition subtraction is functioning. the SUB screen is @ screen
to be added or sublracted againust the MAIN screen,

i
(93]
]

|



ADDRESS : 2130H
NAME : CGSWSEL
CONTENTS : INITIAL SETTINGS FOR FIXED COLOR ADDITION OR SCREEN ADDITION

D7 D6 D5 D4 D3 D2 U} D0

COLUR WINDOW ON/OFF CC ADD | DIRECT
MAIN SW (A) SUB SW (B) 2130H
Ml MO S, SO ENABLE | SELECT
t— DIRECT SELECT (See Appendix-14)
. The VRAM data :Colour and Character
data) become the color data directly.
{Unly “hcn mode-3. 4 & 7 are selected
[ : DISABLE
f 1 : ENABLE
L— COLUR WINDOW ON/OFF MAIN/SUB SWITCH — FIXED COLOR ADanlnh/SUBTR\CTIUL ENABLE
: When the Color Window is functioning. : Designate whelher 2 Kinds of the data should be
the assignment of the window area for added/subtracted ecach other or net. which are
MAIN and SUB screen can be designated. the fixed color sel by register <2132i> and

the color data which is set to the CORAM
[ 0 : ADDITION-SUBTRACTION FUR FINED COLOR
+ ADDITIUN/SUBTRACTIUN FUR SUB SCREEN

ML(SD) | MOCS50: | FUNCTION
0 0 TN (A1) the time:
0 1 ION (inside window oniy:
| ION (outside window only:
1 1 | OFF (Al the time)

ADDRESS @ 21311
NAME : CGADSUB

CONTENTS : ADDITION/SUBTRACTION & SUBTRACTION DESIGNATION FOR EACH SCRECN. ORJ & BACKGROUND COLOR

D7 DG D5 D4 D3 D2 D1 po
%DDII/Z ADD or SUB ENABLE 51301 H
SUB | ENABLE ‘ BACK  O0BJ  BG 4 BG 34 BG 24 BG 1 B

— COLOR DATA ADDITION/SUBTRACTIUN ENABLE
:Designate the selection either of Lhe diszbie or the
enable for the additionssubtraction of the fived
color data or the screen color data.
[ 0 : DISABLE )
: ENABLE  :Addition/Subtraction function : UN
NOUTE @ In case the UBJ is designated. the Addition Subtraction function
is available only when the 0BJ color paletie is either 6 or 7.
"1 OF COLOR DATA™ DESIGNATION : When the coler constant addition<subtraction or the scree:
addition subtraction is performed. designate whether the
RGB result in the addition/subtraction arca should bhe
" % " or not. However, in the back (color constant) area
on the Sub screen. il does not become ~ %2~
~ 0 : DISABLE
L1 : ENABLE ( Y% function : ON)
~ COLOR DATA ADDITION/SUBTRACTION SELECT: Designate the selection either of the addition or
the subtraction mode.
= 0 : ADDITION MODE SELECT
= 1 : SUBTRACTION MODE SELECT

_{‘)0_



ADDRESS : 2132H
NAME : COLYATA

CONTENTS : FIXED COLOR DATA FOR FIXED COLOR ADDITION/SUBTRACTION

b7 D6 D5 D4 D3

D2 D1 DO

BLUE , GREEN , RCD D4 . D3

COLOR CONSTANT DATA
COLOR BRILLIANCE DATA

tS
(9]
(3]
—
—

b2 , 01, B0

L— COLUR CONSTANTOR DATA : Setl the color constant data for
color constantl addition/subitraction

COLOR DESIGNATION : BIT FOR SELECTING DESIRED COLOR

R/G/B Lrightness should be set by the data of cach 5-Bil.

[ENAMPLE)  RED . COM. 3FH

GREEN - @ AOIL
BLUE  : GOI.
WIHITE : FFH
BLACK : EOH

(B=001l, G-0OH. R=1Fi}
(B=000. G=1FH. R=00I)
(B=1FIL. G=00H. R=00i1)

ADDRESS : 21330

NAME + SETINI

CONTENTS : SCREEN INITIAL SETTING
D7 DG D5 D4 D3

h2 D! Do

EXT. 1EXT. i ’PSEUDU
SYNC. | INPUT l 512

224 0Bd-v 'INTER-

2133H

239 | SELECT | LACE

B e g Nt s s gt

5
|
t
'
|

L— SCANNING : INTERLACE/NON-INTERLACE
SELECTION
(1t relales to <21031D>:
~ 0 : NON-INTERLACE
} S 1 : INTERLACE
“— 0BJ V-DIRECTION DISPLAY
< In the interlace mode. select either of
l-dot per line cr !-dot repeated every 2 lines,
If "1° is written. the 0BJ seems lo be reduced
! half vertically in appearance.
P 717 is set other than the interlace mode. even-numbered
line and odd-numbered line of the UBJ will be dusplaved
" alternately every field.
— BG V-DIRECTION DISPLAY :Switch the display line of
a field to 221-Line or 239-Line.
‘In case ‘of interlace mode. it will be doubled dot.
=0 : 221 LINE
=1 : 239 LINE

- HORTZONTAL PSEUDO 512 MUDE : 512 imaginary resolution :Horizontal

can be made by shifting the SUD screen
hatf dot to the left.
alternately every field = 0 : DISABLE
= 1 : ENABLE

% — EXTBG MQODE «SCREEX EXPAND': Enable the data supplied from the external LSI. For the SFX

enable when the screen with prierity is used on mode-7.

—  EXTERNAL SYNCHRONIZATION : [t is used for super-impose and etc. “ormally, "0 should be written

_Gl-



ADDRESS : 2134 / 2135H / 21361
NAME : MPYL / NPYM / eMPYH
CONTENTS : MULTIPLICATION RESULT

D7 D6 DS D4 D3 D2 D1 DO

| | | | [ |
| M I Y | (LOW)
2134H
NP, MG MS . M M3, N2 ML MO
! I | | | i |
1 i | i | 1 i
M P Y ' iMID)
. 21350
MIS | M4 IS MIZ ML WO M s Y
! | g | ' |
M P Y ' (HIGH)
i 2136H
N23 | N2 M2l | MO | MI9 | WIS | MIT | WG

This is a Multiplication result {complement of 2) can be read by setting 10-bit to
register <211BI> and seti{ing S-Bit data to register <211CID.

ADDRESS : 21371
NAVE : $SLIY
CONTENTS : SOFTWARE LATCH FOR H/V COUNTER

D7 D6 D5 D4 D3 D2 D1 DO

i i 1 | ' I
SOFT LATCH FOR M/V COUNTER
SLT oSG g SLS o SL4 S8 .Sz suogsio | T

This is a register. which generate the pulse for latching the H'\ counter value

The IV counter value a! the point when register <2137l is read can be latched.
The data which was read is meaningless data,

The H/V counter value latched can be reffered by registers <213CH> <213DIb,

>



ADDRESS : 2138H
NAME : $tUAMDATA
CONTENTS : READ DATA FROM OAM

57 06 D5 D4 D3 D2 D1 DO
| | | |
OAM DATA (LOW. HIGH)
oy % | 05 | b4y 03 | D2y Dl | D0

2138H

This is a register. which can read the data at any address of the OAM

When the address is sel to register <2102H><21030> and register <2138H> is also accessed.

the data can be read in the order of Low 8-bil/lligh 8-bit.

Afterward. the address will be increased avtomatically. and the data of the next address can he
read.

NOTE : The data can be read only during H/V BLANK or FORCED BLANK period

ADDRESS : 21391 / 213A1
NAME : $VMDATAL / #VNDATAIl
CONTENTS : READ DATA FRUM VRAM

D7 D6 DS D4 D3 D2 D1 DO

1 | { |
VRAM DATA (LOW)
21390H
Mo 06 D5 | M4 b3y D2 | Doy D0
i | ' H
VRAM DATA <(HIGH!
| - 212 AH
DS, D14 | DI3 | DIZ, O, DO D9 , DS

This is a register. which can read the data at any address of the VR

The initial address should be set by registers <211GH» and <2117H>.  The data can be read_by
the address which has been set initially.

hen reading the data continuously, the first data for the address increment should be read as
a dummy data after the address has been sel.

Quantity 1o be increased witl be determined by “SC INCREMENT™ of register <21'SH> amd
the setting value of the “FULL GRAPHICT

NOTE :  The data can be read only during H/V BLANK or FORCED BLANK period



ADDRESS @ 213BH
KAME : $CGDATA
CONTENTS : READ DATA FROM CG-RAM

D7 D6 D5 D4 D3 h2 D1 o

i 1 | i

'cG 'DATA (LOW. HIGH)
W14 13 012) (I (M) () (8 | 21 3BH
0 0 DB B2 Do

- This is a register. which can read the data at any address of the CG-RAM
- The initia! address can be set by register <2121>,  The lower 8-bil is read first.

and then the upper 7-Lil will be read by accessing this register.
The current address will be increased to the next address al the same lime the upper 7-bit is read.

NOTE : The data can be read only during H/V BLANK or FORCED BLANK periud.

ADDRESS : 213CH / 213DH
NAME @ #0PHCT / +0P\CT
CONTENTS : H/V COUNTER DATA BY CXTERNAL OR SOFTWARC LATCH

P D6 D5 D4 D3I D2 D1 DO

H . | { |
'"OUTPUT DATA OF H-COUNTER
(H8)
H7 | 116 | HS : H4 I 13 | H2 I H1 | HO

o

13CH

"OUTPUT DATA OF V-COUNTER
gy | 213DH
ViooVe Y5 W, V3, w2, v,

«  The [I'V counter is latched by reading register <2371, and its H-V counter value
can be read by this register.

« The H/V counter is also latched by the external latch. and ils valuve can he read by this register.
= If register <213CI> or <213DH> is read after register <213FH> has been read.

the lower E-bit data will be read first. and then the upper !-bit will be read by reading
the register. '

_C\_l_



ADDRESS : 213EH
NAME 1 $STATTT
CONTENTS : PPU STATUS FLAG & VERSION NUMBER

07 D6 D5 D4 D3 D2 D1 DO

{ { f
TIME | RANGE | MASTER 5C 77 VERSION NUMBER
OVER | OVER | /SLAVE | | |

213EH

—————————et N it

‘— MASTER / SLAVE MUDE SELECT : LSI MODE (Normally “07 is sel)

— 08J DISPLAY STATUS (ON A HORIZONTAL LINE)
RANGE : When Quantity of the O (regardiess of the size) becomes 33 pes or more.
{— “17 will be set.
— TIME : %hen quantily of the 08J which is converted to "8 N\ 8-SIZE" is 35 pes or more.

17 will be set,
NOTE : The flag will be resel at the end of the V-BLANK period.

ADDRESS  : 213FH
NAME : #STATTS
CONTENTS : PPU STATUS FLAG & VERSION NUMBER

D7 D6 D5 D4 D3 D2 D1 DO

EXTERNAL LATCH FLAG : When the external signal ;.Ligh( Pen. etc.) is applied.
: it enables to latch the H/V counter value,

| | |
EXT. NTS 5C 78 VERSION NUMBER
213FH
FIELD 1) aren }PAL | | | °

l ! !—- DISPLAY NETHOD — 0 : NTSC
! I 4 — [N P\L
|
; —

L FIELD This is a status flag. which indicates whether Ist field is scanned or 2nd field is
scanned the interlace mode. :The definition is different from the field of NTSC:

0 : IST FIELD
-1 : 2ND FIELD

» When this register is read. registers <213CH> <2130H> will be initialized individually in the order
of Low and High.



ADDRESS : CI4OH / 214110 / 21421 / 21434
NAME : APUI00 / APUIO! / APUIOZ / APUIO3
CONTENTS : COMMUNICATION PORT WITH APU

D7 D6 DS D4 D3 D2 D1 DO

~

0H
1H

2

| I ! ' 1 i |
A P U 170 P O R T

| 1 ]

e 2 Lo Lda

2 t2 21
— e e e

IH

This port provides more regislers for the purpuse of INOUT. which are & registers
in total in the APL.

Therehore. the different register will be accessed. whether reading or wriling for the same address.

See APU MANUAL for the details of the communication method
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vV — 1R AM APPENDIN-1 . PP

ADDRESS WORD 8 BIT (HIGH) 8 BIT (LOW)

00001 0 8K-WORD : This is a area which is designated by ~ORJ
NAME BASE ADDRESS™ of the register <2:0iIb.
(32K-WORD / J-Partitior
{The BA2 of the register <2101 “08J NAME BASE ADDRES
is used for expansion purpose. and it will normally
be ignored. )

20000 8K !

40001 1GR

{In case BAl=1 and BAO=1 are set by
TOBJ NAME BASE ADDRESS”

6oo0N 24K

\ 4K-WORD :This is a lower 4K-WORD of the area ‘8k-WORI

' ! g designated by "0BJ RAME BASE ADDRESS™ of Lhe
,; register <2101,

I J The combinal{on of this 4k-RURD and the IK-WORD
remaining will be determined by “0BJ NAME BASE SELECY
of the register <2101b,

D
TFFFH
32K g
oooot!
?®
- E {
E UBJ Name Seiect
20000 { - - —_
H i i -
|}@  IN1|NO{COMBINATION |
0 ;0 T 4K-WORD - I}
|0 11 14K-WORD - D]
§~1 ' 0 | {K-WORD - @,
{1 |1 {4K-WORD - &
4000H ' :




OBJECT DATA TO BE STORED

000011

20001 |-

400011 |-

6000H

D15

APPENDIX-2 .PPL)

4 BIT CONSTRUCTION (8 x 8 x 4 Bit (16 WORD),/Character) (See Appendix-10}

8 x 8 (Characler Size) x 4 (Bit Construction) x 512 (Number of character) -
[In case BAl=1 and BAO=0 are set by “0BJ NAME BASE ADDRESS™ and also N1=0 and NO-0 are set by
“0BJ NAME SELECT™)

<V-RAM>

o

it
4@?;55 f
/z,4 ;

A
I A
27

7!
7

LINE

VT : —
HERREE

RN

- .

; 14

* I T

b i1

BN

i bbb

4K-WORD

' — +See Appendix-10:
<CHARACTER S x 81>

V-RAM ADDRESS

n=4000t
\\ D15

1GK-BYTE

///—CHARACTER COE

[ b
o DATA OF 1ST LINE :000) ]
n+1 | DATA OF 2¥0 LINE 000
n+7 | DATA OF STH LINE r000)
n+8|  DATA UF 1ST LINE (000
n+9 |  DATA OF 2%0 LINE c000) | |

H
n+15|  DATA OF ST LINE (000)
n+16|  DATA OF 1ST LINE £001)
n<17|  DATA OF 240 LINE <001}

R
)

n +8183

DATA OF STH LINE \iFF:

n +38181

DATA OF IST'LIKE GiFF:

n +8185

DATA UF 2D LINE (1FF:

" n-5§101

DATA OF ST LINE . IFF




OBJECT DATA APPENDIX-3 'PPL

0AM ADDRESS D15 D0 15 14 13 12 11 10 09 08 07 06 05 04 03 02 €] 00
1
000 | T T T Tt T T
—— 08J 0 — . 0BJ H-POSITION 0BJ V-POSITION
001! 1 716 5[4 3'2ll 07!6|514'|312|1|0
002 FLIP | 0BJ COLOR NAME (0OOH - IFFID
—— 0BJ 1 —
003 VJHlIO 2|l'0 8|7|0|5l4|3'2|1l0
: ——
— CHARACTER CODE NUMBER
‘ L (See Appendix-d4?
COLOR PALETTE SELECT
252 I_ : Designate palette for 1 character
— UBJ 126 - 0BJ PRIORITY
523 :Determine the display priority when OBJ is combined with
BG1~BG4 (per characier). {See Appendix-16 for Prioritly]
254 — 1A FLIP
——— 0BJ 127 — : X-direction Flip(H-Flip). Y-direction (V-Flip)
255 {The character is flipped. bul H/V position does not change, !

256 08 7 - 0BJ O } —_ 15 14 12 12 11 10 .09 08 07 06 05 04 03 €2 01 0
Uy 15 - 0BJ 8 I_ 0BJ 7 JOBJG [OBJS jOBI 4 OB S <opd 2 i(]BJ I 10RO
v i wlolsio

1 }

! L}
zlo|zlole|vjxlo|n|ix
! . !

¥r Size large/Small Q@ li-Position MSB

270 0BJ 119- 0BJ 112 | The base position of the 0BJ on the H-direction will Le determined by both

. H-position (8-bit} and the H-position MSB.

271 08J 127- 0BJ 120 | SIZE LARGE/SMALL: Determine the size to be used either of 2 OBJs seiected by
: the register <2101H>,

r 0 : Select small size

Lo ;
H Y FLIP 1 : Select large size
<H-FLIP = Q. \-FLIP = O Turn round this axis —~_ -H-FLIP = i, V-FLif = 0:
WA POSITION ~ I POSITION ~ Y
. /:.!F H-ELIP _* .....

[

Turn round this axis I \-FLIP

HA POSITION A POSITION
p p S

<H-FLIP = 0, V-FLIP = 1> <H-FLIP = i, V-FLIP = 12




OBJECT DISPLAY WWMEQW%HHMW&%&Q%) APPENDIXN=-4 (PPL"

A G i s i 458 e
Y o s i

ORIGINAL POSITION (0.0)

[OBJ

&¥ N

V-POSITION(8-BIT)
(RANGE -256~255)

A o el adnaenNaiy
2, | RTINS

L

DISPLAY AREA

H-POSITION
=256 ~ -1 (100H~1FFI}) ¢——t—> 0 ~ 255 (000H~-OFFIl)

(NOTE-1) The H-position is a complementary expression of 2 (9-bit:.
(NOTE-2) The coordinale of the 0BJ displayed is shifted down compared to the coordinaie of

the BG displayed. [Interlace : 2-dot / Non-lnteriace : 1-dot] (Sece Appendix-8:
(NOTE-3) "001l" is basically prohibited to use for 9-bit of the l-Position. “If il is used

it must be counted as OBJ quontity displayed even il is notl displayed on the screen. )

OBJECT CHARACTER DATA CONSTRUCTION (V=-RAM)

00{01 02 03 04 05 06 07 08 09 0F
. "ENAMPLE)
10 N—— CHARACTER NAME (8 x 8 SIZE)
: 3 write 33 1o TNAMET
20 ‘ by the UAM
30 L—_ 4 35 36 2 Write “0017 <8 or 327
to "UBJ SIZE SELECT
10 14 45 46 of the register ~21020>
50 58 54 55 56| 32-00T : —1—3 Erite "7 32 x 22 10
| "GS1ZE LARGE/SMALL™
60 63 64 65 66 | by the DAY
I .
70 %
32 DOT i
80
1 |
1F 0 IFF

In case the character code is 000 through OFF. the V-RaM nddfess per character data :iG-word! will be

tn(Name Base Address! + Niname* x 16 ~ n .+ N x 16 + 15" And In case the character code is 100 through IFF,
it will be "n + Ns (Name Selec!? x 4K + N x 16 ~n 4+ N« x JKk « N x 16 - 15



0BJECT MODE APPENDIX-5 (PP

*# OF CELLS DISPLAYED E 128

CELL SIZE 8x8 |16X16]32x32 | 64x64

2 OF LINES DISPLAYED ;32-pcs (converted to 8x8 size)

1 ! :

* OF CLLL-COLOR 16
¢ OF PALETTE 8
¢ OF COLOR ON SCREEN | 128

H-FLIP. V-FLIP FUNCTION
ATTRIBUTE DBISPLAY PRIORITY
(Select pririly against BG)

BG HODE

MODE | & OF SCREEN | # OF * OF s OF ¢ OF FUNCTION
SCREEN CELL DOT | CELL PALETTES COLORS
DISPLAYED COLOR PER SCREEN
BG 1 4 8 32 /¥ SCROLL
o luax 4 [BG 2 8 ; 8 4 8 32 -FLIP. V-FLIP
BG3 | o, ol ¢ 8 | 32 INDOW
BG 4 1 8§ i 302 MOSALC
| BG 1 | 16 8 | 128 FIXED-COLOR ADDITION
1 {MAX 3 |BG 2 L1638 k128 SCREEN COLOR ADDITION
. BG 3 | S S - E- ’ ’
| BG 1 | 16 8 i128 ) 1) Offset valve can be
2 FMAX 2 ! , ; ¢ L@ set in KAV direction
' |BG 2 | 16 f 8 f128 ] against the cell
. > 1BG 1 L 256 ) 1§ 256
3 g;MA'\z !gucz : P16 r 8 128
t IMAX 2 EBG l 20 b R iy | esin mote
! C{BG 2§ P4 08 4 32 E vertical expansion
; r : L ¢ r i — :i caused interlace
5ORMAN 2 | BG 1. TR S s | mareenent
i iBG 2 | E o4 b 8 f 32 t ¥ Reduction
v ; : 7 i ! Rotation
f 1 BG 1 | P16 i 8 i 128 oD
T 1 IBG 1 k8 > 8 i 256 G IR




MOSATC SCREEN

In case of H-256

APPENDIN=-6 iPPLY

In case of H-512

16 00T 32007
. 1 Designated the size .
. by “MOSALC SIZE™ of
. the register <21061> .
4 DOT 8 DOT
3 bot 6 DOT
2 DOT 4 DOT
o | | 2o
' 3 *

| ad) e
B B B
A A
S S ‘
| I !
C C —_—
C C
0 0
L L
0 0
R R

.

*31l dols of the size designated become this color.

MOSAIC SCREEN DISPLAY ENAMPLE

In case of the li-Pseudo 512 mode.
can be made in size-Q.

2 x 2-dot mosaic
{See No. 3;

‘BG SCREEN"

{When the mosaic size is 2x2-dot in the 256-mode)

256 DOT
D 1o 3o 77
1 1]3 3{7 7]
@ 6|® 2
il 6(2 2
& 3
5 5
256
D .
0..
T - -
lcxn
SR

G
by 5
E




ADDRESS INCREMENT VALUE SET <THE ORDER OF ACCESSING!

V-RAM
_ ADDRESS  INCREMENT 8. 32-TIMES
XX00 0
XX01 32
XX08 1
1X09 33
XX10 2
XX11 34

ANF8

\XF9

\'-RAM ADDRESS

X000

X001

A008

\009

X010

Xo1nl

\IFe

\iF9

V-RAM address is increased by 8

INCREMENT 8. G64-TIMES

0

64

65

(3]

66

63

—_

X000

\001

\008

X002

\010

- \011

\3F8

\3F9

for 32-1imes.

APPENDIXN-T7 ‘PPU

INCREMENT 8, 128-TIMES

0

9

130

(V]
-3

[ 2V
[34]
(3]

—_

ORDER OF ACCESS icorresponding to (he address designated by the register - 2152117



APPENDIX-8 (PPL

PG SC DATA (MODE 0~6)

DIS DI4 DI3 D2 DIl D0 D9 D8 07 D6 D5 D4 D3 D2 D Do
: | i ] i . :

FLiP |BG| cCoLOR NAME  (000H~3FFH

\ ] H Pri. 2 ' 1 ‘ 0 9 ! 8 i 7 | 6 l 5 | 4 ‘ 3‘ | 2 I | ! 0

Nttt oot oo gutrerieet

[—- L—  CHARACTER CODE NUMBER
COLOR PALETTE SELECT : PALETTC DESIGNATION PER CHARACTER <S8-Palettes>
BG PRIORITY : Determine lhe display priority per characler in case UBJ and BG1 ~BGd

are combined on the same screen.
— W/V FLIP : X-Directional.Flip (H-FLIP),Y-Directional Flip (V-FLIP)

BG SCREEN U/V SCRULL « RANGE OF H-SCROLL
0 ~ 1024 DOT
REGISTER  <210DH><210FID> I - RANGE OF V-SCROLL
22111421131 0 ~ 1024 1OT
( ')
9,8 0/ scroll range may be changed and 2-dot scroll

may be possible. depending on the combination
of the modes {912, 1G-size. interlace ele. .

| _
{—- Also. SC sizeamay he changed against the

i i H |
" BG' H-OFFSET'
7,0615:4,3,2;1,0

screen. (See Appendix-18 & 19

REGISTER <210EH><2110H> ,
<2112H><2 b/ -
HED L 9,8 L SCu i SC1
R I I :
BG V-OFFSET :
7,6 ;5,4;,3;2,1,0 . : I

n
B G 2 OBJ
0 3
1
i D
0
T
. 2 R
3 i
0 sz SC3
D
223 -0
i240; T

——————— (O0ORDINATE

-1

(53]



BG SC DATA (MODE 1)

APPENDIN-06 PP

D15 014 D013 D12 011 DIO D9 DB D7 D6 DS D4 D3 D2 ot No
I CHRACTER DATA ' ‘ NAME (0O0H~FFH)
7,6 75 4 43 2 1 40 746,54 3 2 1,0

<V-RAM> > ' "
WORD D15 l nsivfm i 0 32-CIIR x 4-SCREEN » 8-DOT/CHE = 1024-pUT
0 32 CHR
R — ; .
CIIARACTER DATA SC DATA 1 l 1KByle ; i :
0}C f :
256-CIIR x 8-DOT | 32-CHR x 32-CHR 2| | ! ;
— x 80UT x 16 AREA —  44R SCREEN i
! !
| . —
16K-BYTE 16K-BYTE 0 ! | ;
T . : H
L 16K " .
| |« RANGE OF H-SCROLL : -1096 ~ 4045 bOT
ook | 1 | - RANGE OF V-SCROLL : -4006 ~ 4095 DOT
B I—— In case of EXTBG mode. DIS will be BG order tBispiay Priorily Urder:.
DATA FORMAT FOR A CHARACTER a5,/ .
L ’
\\\ i14 s ‘
A dl13 ,/ "/ ,/" ’
ne I
l/ ‘
an 7 1
o ~
TR L
L - /|
8. b
m lmfl §m+2 =m+3 imvd lms 'm*ﬁ %m? '/"'
mi & ;
a1 0 1S the magnification of 64
. Il
mi2d | V-RAM address for a characler data
:64-byte) is as follows:
m32
mi40 niNXG84~n+Nx64:63
(n:NAME BASE ADDRESS. N:NAME)
mi48 !
mt30 |




CHR DATA CONSTRUCT]ON B w-MmBueMMQSPENDlxgls'PPE‘

sen

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

<8-BIT/DOT> ST ‘N§Pi%iﬂiﬂkﬂ9@m®£
> N +24 ceeeeee” A e U SRR 48
— L 47 :46:d5: d 421 0] 140 t-ioans
Address which data is slored . poeee Q‘__§_,_€_h?? '''''' ]':}ﬁ51 48,
///,—-———a adodadard e ard 19T a8 SRR
g |-i---1 1 d8
07 a6 d5{ a4 {d3fd2]alaa 1dQ teien
imay ) A ERER
S RIE KT RTE CIERTT EIC RTRETY o e I ET RAS YR
f ' M RRRYy "
ds (L] R S
076 o5 [a4[asTaz i [ao}—od Ta0 |m— ST
: L R
10 10 T
I o md o e et arf a0 [ s ;0 a8 } ;0 08 |- i
n 18 | d8
e o7 Ju6 T o5 Tar TusT a2 Tar Tao == T a0 :L ao -2
: t
E—n 47 | a6 [ a5 | e (a3 ez} [0 10 = du
n+2 - 8 | d8
L3 o g7 | a6 | a5 | a4 faa a2 | aiaf a0 ry I e
N Z;—au7usd5d4asu2uxdo.ds 10 =
s <—— 47| 46 [ 5] ¢4 [a3f a2 a1 ]do =140
g7 a6 a5 e |03 a2]d1]e0 ~
n+6 - a8
- S—n 706 ) a5 a1 fasazlarfao , ‘ . ,
n+i ——p 3 106 1a5 Faa Vas Va2 fo1 Tau ¥-RAM address for a CHIR dats 32-word® is as follows:
[ . -
: - n+N (Name) x32~n+Nx32-3!
<4=BIT/DOT> = eeeereectcecmcnmmemneiregaeoy
RS ’ .".1§ .‘1.1.4 3 Nz L 10 49 ; 8
+ 8 eeenee T eeewedenedeandianlllo Ll ~ (8.
nL T {07 a T T Ta e T T ug i
Sg0 rereeen
e i a1 ard oL a1d a9 [ us S RELE
T e
n a8 §-i--- Tigst
nay 17 [d6[asTaid3]d2 [ d1 |0 fg=rt 0 beio
Lo {7 |6 | d5] as [ d3] a2} 0l |0 u;'dwﬁﬁf
neg {47 |de|d5[d4[d3]d2|dl}ao o], 00
Gey S 67|08 [ d5 ] a4 [d3]d2]d1]u0 dq.dminu
Aés “——i¢7 a6 a5 {01 [ d3]d2] 1] a0 G;de
Gt (a7 |6 |5 [aa | w3 a2 ]| oo é
. sl g7 {06 | d5 [ a4 | d5{ a2 | d1 | 0 Fm ,
n+au = 1= ~ V-RAM address for a CHR data (16-word: is as follows:
g7 ld6Tu5]ea]us]er]d1]uo : R
» n—=N (Name®» ¥ 1 86~n=-N~v1£6+123
2-BITADOT>
"———*MWM$MJM”MNMOM d8 :
n — ds !
N 7106145 a3 103 ] a2 mlw Y
B — 2 d7Tid61d5(d4id3ideldllu0 —
- - . I uo
n+3 *———hnuewsu:msuzunmori?
Ny o dr[e6lasTesTa3 w21 [a0 dy
nes g7 {46 | 454 i 03] a2 mhm—m?
g 4——ﬁd7ucu5a4w3d°d1M0ﬁjj
S L0711 dBid5 1 dd 03 2 14l 100 H— o
ne- ; —_— V-RAM address for a CHR data -S-word: is as follows:

471 d5, d5 ! ds . d31d21d1 ;i d0]

N=XN Name: ~8~n=-Nx§&=-7




OFFSET CHANGE MODE APPENDIX-11 PPV

The offset change mode can be used in the BG mode 2. 4 and 6. and the following data {s required
in this mode.

d15 di4 d13 d1iz2 dll 410 49  d8 47 406 d5 44 43 42 ) d0

H, {862 scll ‘ i . [ 1 . . i .
FFSE ATA

L— LV OFFSET VALUE (in the change mode:
In case of the H-OFFSET. the data (DO ~D2) will be invalid.
In case of the character (16 x 16). "D3™ is effective every 3rd.
— (FFSET MODE ENABLE [: 0 : Disable
1 : Enable

Designate either N-OFFSET or V-OFFSET for the UFFSET data d0 ~d9. «Only BG MODE 4 is ef fective:
' [: 0 : H-UFFSET ‘
{ : V-OFFSET
This data should be written to the address. which is designated by “BG3 SC BASE ADDRESS™ of
register <2100H>, using the mode designaled. (See.below)
<MODE 2. 6> <MODE 1

(1+2+0 [ H-OFFSET 1 (1)+(2)+ 0 [ OFFSET
(14204 | | OFFSET

_

[

()+(2)+1F | H- OFFSET 32 (D+(2)+1F | OFFSET 32
(1+(2)+20| V- OFFSET 1

| In case BG3 SC size is S§1=0.50=0

E E : {1): BG3 SC Base Address ([value set by "d2°~"d7" of <2108H>]x 1024
{2): BG3 SC Offset Address i{value sel by “d37~"d?" of <2112H>]1x32.
{1)+(2)+3F | V- OFFSET 32 + tIvalue set by “d3"~"d7" of <2110
H-0FFSET 1 H-OFFSET 32 1
J,a"[ V-0FFSET ! V-OFFSET 32 -
800T L {OFFSET 1) (OFFSET 3204 ™

| !

DISPLAY AREA i

32 CHARACTERS
The offset value can be changed by each column (character unit:,

‘Up to 3rd character can be seen horizontally on the screen by setting the offset value of the entire
screen. but the offset can not be changed for )st character (0 character .



BG SCREEN

{n=8C Base Address(6-BIT)x 400H )

APPENDIX=-12 .PPL"

«¥hen SC size is "0 32 CHR
ORIGINAL
POSITION ) .
n4000H | n4001H | ntoo2n | n+003H . n401DI | n-O1EH | w-01FH
! |
n1020M | ns0211 | ns02218 | ne0au n4030H | n103EN {ncosrn
' |
nt040l | n+041H { ni0421t nt05EY i ut03F
0406011 | nt0G1H |
3
2
> sSco
H
R
n+3A0H | nt3ALlI n+3DEN | ui 3BF
|
n+3C0H | n+3C1H | n+3c2H n+3DDH1 | n+3DEH | n:3DFH
n+3E0H | ni3EIN | ni3E2H | « - - « « { nt3FDN | neSFEN | n+3FFH

- When SC size is "1°

- ¥hen SC size is "2

-

« When SC size is &

1+000H n+400H
7~ ~
] d ] ANO00 g0
040001 B B
500 sCl 5C0
n:3FFH  0:3FFN SCO SC1
[] [] - N w7l
N - ~ - -——/'
\ ne3FFn \ . /_J _\-{' [
ns7FFI 04000 A | ——]
sC1 +8001! N
n+7FFH 5C2 SC3 n+Co00N
34—
[] []
e n-BFFIL N pFFFH



APPENDIX~13 'PPL"

OPERATTON (ROTATION/ENLARGEMENT/REDUCT1ON)

1024 DOT (128 CHR)

* V-PUSITION
} H-POSITION V-COUNTER
0 :
2
4
D
0
T
1’
2
8
C
H
R .
~ (Xz. Y2
i
{
ROTATIONAL TRANSFORM FORMULA
X: cos 7 siny X: =X N X
Y. -sin7y cos 7 Y: =Y ' Y.
Xo * Y. :Center Coordinate Xy Y. :Display Coordinate

X: < Y: :Coordinate before calcuiation of display coordinate

Il the reduction rates for X-dir (a ! and the reduction rates for Y-dir ( B) are considered.
the formula described above will be as follows :

X2 - A B X =X Xo
Y. cC D Y =Ye Y
A=cosy X(1/a). B=siny X{(1/a)

C=-siny x(1/B8). D=cosT X(1/8)



| APPENDIN-14 iPPU
CG-RAM
< -0> < - ;2>
00[”5 MODE-0 00 o ODE~1 & %6
BGC! BG3 (E§ODEU
4-COLORS 4-C0L0
- LETTES
m B gMWﬁB .......... ? ..... %mﬂ ..... (MODE_1>
C?()LORS « 4-Screens for BG - 3-Screens for BG
8-PALETTES
40 BG1l. 2
BG3 I $.2 color data are
4- cuwgs wld”in cunnnnp m the
60 x 8-PALETTES 16-COLOR range of U~7
B chuops xPerres B eacole, (it dre held in
i 4-PALETTES Gogp e ¢
80
OBJ oBJ
< MODE -
G-COLQR -COLORS + 2-Scree
e N LM prrps | ocreens for K6
P(‘.l &.2 color data are
wld in ¢ mnup I the
range of U~7
FF
I » — o , - ~ -3, . Q. T
© DMODE 3 & Cb0> \AGQDE 3 4 Ga 7
BG 2 (NODE-3) BG" JODE-4) <MODE-3>
T P TS POUneres | esren for 1
+ 2-Screens for BG * BG2 color data are held in
" . Fommgp in the range of
w0|BC! "Be4éi ES&%’;"?:‘n’tﬁEe BG2 (MODE-3) \CG Direct selgct
range o s excluded)
16-COLOR -
60 C“' PEALETTES 1o CQLQEEALETTES ~MODE-4>
2-Screens for BG
80 756-C - o 12
<N§)DE‘ BGI 25G-COLORS lllg lﬁglohﬂge o?rSJ—"meo
< 1-Screen for BG G Direct sel cc
oBJ + 0~7F are _ysed jusl for s excluded.
BE? cofor dala OBJ .
Been for C
~C irecl qe ect
15-COLOR 16-CULYR Is excluded:
ﬁ ALETTES ) §\LLTTLS <ENTHG UN MODE-7
Oig"l'grcursed ust for
o3 cof or data
FE F0BJ is held in common |
CG-RAM COLOR DATA
BLUE GREEN RED
[dN;dlS:dlZ,dll,d!OidQ ,d8  d7 ,dG,dedti , 43 ,.d2, 4l ,dol
DIRECT SELECT COLOR DATA
BLUE GREEN RED
|DA7 DA6 ,CL2 , 0 , O IDAS ,DA4 _DA3 ;CLl , O iDA2 DAl  DAO  CLO . O |
\OTE

owever. iIn, CZISE 0

NOTE they are v,

}?0~D-\, are used f?r lne_glmﬂalerdgl ﬂala L0~LL" are used for the BG- SC data of the color.
I becomes Lransparent. ?he coTor of CG-RAM address O34 will be background.



WINDOW APPENDIN=15 . PIU:

REGISTER<2126l>~<2129H>
D7 DO

<Z126H> WINDOW HO POSITION

<212TH> WINDOW H1 POSITION

b7 o

<2128H> WINDOW H2 PUSITION

<2129H> WINDOW H3 POSITION

R

Ho 2 H1 13

- The V-directional position is determined by
setting "1 EN" of registers <2123H><2124><2125H>
during the H-Blank period or determined by
selting registers <2126H> ~<21294>,




{NOA-SFX-90-¢3/0)

BG & OBJ PRIORITY APPENDIN-:G PPU

4-SCREEN/3-SCREEN MODE 3t In case "D3=1" is sclected by register <2105H>
in the mode-1
(OTHERS) ‘ i
Back Pri.=0 Pri. =0 Pri. =1 Pri. =1 Pri. =0 Pri. =0 Pri. =1 Pri. =1 Pri.=1

= 3 T =x
— ms o™

VWV WV WV WL

Pri. =0 Pri. =1 Pri, =2 Pri. =3

<Exampie of Display Priorily (in case of mode O & 4)>

BGl Pri.=0 lligh Priority Low Priority
BG2 Pri.=1 (FRONT? (REAR)
BG3 Pri.=0 are set ~———————— BG2—-0BJ-BG1 — BG4 ~BG3—Back

BG4 Pri.=l

0BJ Pri.=2 (Displayed in the order of above)

2-SCREEN/1-SCREEN MODE
{in case Mode 2~7 is selected by the register <2105l

BACK Pri. =0 Pri. =0 Pri. =1 Pri. =1
‘Single ciifii/,n /fifi};ﬁ /jifi’L/ /fifi;;/ 'jifi},/
R
E R
A it
R \
T
/;/’
- BJ i i i
Pri. =0 Pri. =1 Pri.=2 Pri.=3

NOTE : In case of the display priority between the OBJs. normally the lower numbered 0BJ will be displaved
as higher priority. +See Page-35 for exceplion:
This display priority will be determined before the priority between UBJ and BG is determined.



APPENDIN=-1% PPV

SCREEN

APPON. 63.5u s

256 DOT
255
0
!
262
or |
22 H-BLANK |
263 ' ‘
or
L |
1| 23 . ‘
N DISPLAY AREA
E L
1
N
E
‘g-
i
AN
b i
o !
' ! !
Voo ;
b V-BLANK :
13 l i
; i
t

NON- INTERLACE ‘\ v
262 LINE- Accurding to register <2133



BG SCREEN

APPENDIN-1S8 .TPPY

1LV SCRULL @© (Scroll range by the combination of modes. and SC size against screen)

<Example in case SC size is "3° (SEE NO.4}>
%lncaseof 0, 1. 2& 4

-BG SIZE (8x8)

256 DOT
or
32
I CHRACTER ON TV SCREEK
256 | C 11 NAME)
DOT | H
R' 8 DOT
8
D
0
T\
SC SCREEN » RANGE OF H-SCROLL:
' ’ * RANGE UF V- SCRULL:
*BG SI1ZE (16x16)
512
212 DOT | * RAGE OF H-SCROLL:
32 CHR - RANGE OF ¥-SCROLL:
T
| |
) ;
NE:
s
c!
D|H|
O[R:
T |
|

0~
0~

O~
0~

C

400

511 (Scroll 1-dol to the feft by adding !
511 (Scroll 1-dot to the up by adding 1@

1023 (Scroll 1-dot to the left by adding
1023 (Scrol! 1-dot tu the up by adding 1)

16 DOT .

v

i



BG SCREEN APPENDIN=19 (PPU:

H/V SCROLL @ (Scroll range by the combination of modes. and SC size against screen)
<Example in case SC size is ~3" (SEE NO.4)>

% IN CASE OF MODE-5.MODE-6 & NON-INTERLACE

- BG SIZE (8 x &) ‘ - BG SIZE (16 x 16)
512 DOT 512 T
ET T 32 CIR
32 T —
: 1 CHARACTER ON SCREEN !
56 | C e {1 NAME) 5 |
poT | 11 : 1 {32!
R 16 DOT 2
... . ..',T‘ C
“DISPLAY: DIH
st ! O I{
8mmi T i
. A 4 f*‘“' 16 DOT
SC SCREEN "/DISPLAY | ———
* RANGE OF H-SCROLL:0 ~ 511 (Scroll 2-dots Lo the left by adding 1) I
« RANGE OF V-SCROLL:0 ~ 511 (Scrol) 1-dot to the up by adding 1) 6
D
0

« RANGE OF 1I-SCROLL: O~ 51t :Scroll 2-dots to the lefl by adding 1’
« RANGE OF V-SCROLL: O~ 1023 {Scroll 1-do! lo the up by adding 1:
% IN CASE OF MODE-5 & 6. INTECRLACE

«BG SIZE (S x 8) - BG SIZE (16 x 16}
512 DOT . 312 puT
32 CHR "32 CHR -
32 ¢ 532
256 | 1|
DT | C 16 DUT 200
“H —f= —_— ‘H| S
© DISPLAY: 8 ¢ D'RI B I 16 DOT
DOT? | 0= = | —
b T DISPLAY |
* RANGE OF H-SCROLL: O~ 511 {Scroll 2-dots to the left by adding 1) D
* RANGE OF V-SCROLL: O~ 511 ¢Scroll 1-dot to the up by adding 1; 0
1

- RANGE UF H-SCROLL: ¢~ 3511  Scroll 2-dots to the left by adding 1-
« RANGE OF V-SCROLL: O~ 1023 .Scroll i-dot to the up by adding !

i
ce.
c

|
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