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ADDRESS : 4200H : No. !
NAME + NMITIMEN .
CONTENTS : ENABLE FLAG FOR V-BLANK. TIMER INTERRUPT & JOY CONTROLLER READ

D7 D6 DS D4 D3 D2 D1 Do

NM 1 TIMER ENABLE JOY-C
1200H
Cnable V-EN | IEN ENABLE

L—- JUY CONTROLLER ENABLE
[0 : Disable Aulomatic recading of the Joy Controller
] : Enable Aulomatic reading of the Joy Coniroller

¥4 Reading the data can be started at the beginning of V-Blank periuvd, but
il takes about for 3 or 4 scanning period vutil completion of reading.

— TIMER CNABLE
[: V-EN : V-CUUNT TIMER ENABLE

H-EN :  H-COUNT TIMER ENABLE

Vv ,
EN FUNCTION

0 {Disable BUTH & V

1 | Enable Il only. 1IRQ is applied by l-count timer value designated.

0 ! Enable V only. 1IRQ is applied hy V-counl limer value designated.

1 | Enable both # & V. IRQ is applied by both H and V count timer value designaled.

L— NMI ENABLE : Enable NMI at the point when V-blank begins
(%hen power is turned on or the reset signal is applied. it will be 0".)

[: 0 : NMI DISABLE

1 : NMI ENABLE

ADDRESS : J201H
RAME : WRIO ‘
CONTENTS : PROGRAMABLE 1.C PURT (ULT-PORT)

DT P66 D5 D4 D3 D2 DI hoO
' i/0 "PORT ; ‘
D7y D6y D5, D4, D3 D2, Dy 0o’

4201H

This ts a Programable 10 port UUT-PURT:. The writien data will be vutput directly from the
QUT-PORT.

» VWhen this is used as a INPORT. "1° should be written to the particular bit which will be used
~as a IN-PORT. The input data can be read by register <4213l



ADDKESS : 42021 / 4203H No.
NAME : WRMPYA / WRMPYB
CONTENTS : MULTIPLIER & MULTIPLICAND BY MULTIPLICATION

D7 D6 D5 D4 b3 b2 D1 DO

[R~]

' i H ‘ »
MULTIPLICAND-A
4202H
/\7 . AG l A5 * | A"‘ | l\3 | 1\2 ] l\l } AO
i ] i
MULTIPLIER-B '
4203H
Mo, B | 05 | B4 B3 B2 B B0

This is a register. which can set a Multiplicand (A} and a mudtiplier B for Absolule Multiplication
of ~A (8-BIT)«< B (8-BIT)=C (16-8IT)"

A PRODUCT (C) can be read by registers <4216H><4217H,

« Set in the order of (A and (B), The operation will start as soon as «Br has been set, and it
will be compleled right after S-machine cycle period.

- QOuce the data of the A-REGISTER is set. it will not be destoroyed wutil new datz is sel.

i
ADDRESS  : 420411 / 4205H / 42061
NAME  : WRDIVL / WRDIVH / WRDIVB
CONTENTS : DIVISOR & DIVIDEND BY DIVIDE
D7 D6 DS D4 D3 D2 D1 BO
| [ B i
MULTIPLIER-C (LOW
G oo, o, | ‘2OMF
| ] . .
MULTIPLICAND-C HIGH)
H
G5 . €l 013, €2, C . €0y 9 (8 4205
DIVISOR-B ‘
BB, B85 . M 13 B2 Bl K 4206H

This is a register. which can set a Dividend {C) and a2 Divisor (B) for Absolute Rivide
of “C (16-BIT) + B (8-BIT)=A (16-BIT)" '

« The divisor {A) can be read by registers <4214H><4215H>.  And the remainder can 2!so be read
by registers <421611><4217H>.

« Set in the order of (C) and (B). The operation will start as soon as :B: has besn set. and il
will be completed right after 16-machine cycle period.

Once the data of the A-REGISTER is set. it will not be destoroved untii new data is sel.



ADDRESS

: 4207H / 4208H No. 3

NAME  : NTIMEL / NTIMEN
CONTENTS : H-COUNT TIMER SETTINGS
7 D6 BS5 D4 D3 D2 D1 DO
' "4 LouNT TIMER ' '
I 6 1S Moo 112 i 110 1207H
L L N
H MsB
1208H
s

This is a register. which can set the H-COUNT TIMER value.
The setling value should be from U through 339. which is counted from the far leit on the screen.

When the coordinate counter becomes the count value set. the [RQ will be applied.
And at the same time. "1 will be written to “timer 1RQ™ of register <4211H»,  READ RESET:
Enable/Disable of the interrupt will be determined by setling register <4200H>.

3% This countinuous counter is reset every scanning line. therefore once the count :2lue is sel.
il is possible to apply the IRQ every time the scanning line comes to the same herizontal
position on the screen.

ADDRESS : 42091 /420AH
NAME : VTIMEL / VTIMEH
CONTENTS : V-COUNT TIMER SETTINGS

b7 D06 D5 D4 D3 D2 D1 DO
: ] : t
' v-COUNT TIMER '
1204

VoV Vs W18 2 W 11094
LV ousB
N v N A
e 12 0AN

This is a register. which can set the V-COUNT TIVER value.

The setling value should be from O through 261(262). which is counted from the isr top on Lhe screen.
‘This line number described is different from the actval line number on the screen. !

When the coordinate counter becomes the count value set. the IRQ will be applivd
And at the same time. "1” will be written to “timer IRQ™ of register <4211H>.  READ RESET:

Enable/Disable of the interrup! will be determined by setting register <4200H>.

¢ This is a countinuous counter same as l-counter. and it will be reset every time 262(263) lines
are scanned. Once the count value is set. il is possible to apply the IRQ every time the scanning
line comes to the same vertical line on the screen.



ADDRESS : 420BH No.

NAME : MDMAEN

CONTENTS : CHANNEL DESIGNATION FOR GENERAL PURPOSE DMA & TRIGGER (START)

D7 D6 D5 D4 D3 D2 D1 LURY

CI7 EN iCHG EN‘ CHS EN . CH4 EN 'CNS EN |CH2 EN ICHI EX ICHO EN

[ i | [
GENERAL PURPOSE DMA ENABLE FLAd
420BH

NOTE :

NOTE:

NOTE:

The General purpose DMA consists of 8-channels in tolal (ClO~ CU7»,
This register is used to designate the channel out of 8-chaunels {(8-channels maxisum-,

The channe! which should be used can be designated by writting ~17 to the bit of this channel.
As soon as 1" is writlen to the bit (after a few cycles passed). the pgenceral purpose DMA trausfer
will be started.

When the general purpose DMA of {he designated channel is compleled. 1he flag will be cleared.

Because the data area (register <4300H> ~) of each channel is held in common with the data

of ecach H-DMA channel. the channel designated by the H-DMA channel designation register <420CH»
can noi be used. ‘

(It is prohibited to write "1 to lhe bit of the channel)

Therefore. 8-channels (CHO~CHT) should be assigned by the H-DMA and the general purpose DA,

If the H-Blank comes during !he operalion of the general purpuse DMA and the H-DMA is started.
the general purpose DMA wili be discontinued in the middle. and re-started right after the H-DMA
is complete.

If 2 or more channels are designaled. lhe DMA transfer will be performed continuously
according to the priority order described by Appendix-1.
And also. the CPU stops operation until all Lhe general purpose DMA are completled.

ADDRESS - 420CH
NAME : HDMAEN
CONTENTS : CHANNEL DESIGNATION FOR H-DMA

D7 D@ ] D4 D3 D2 D1 ho

Civ EN 'CHG EX. CHD EN, Cli4 BNy CHS EN+ CHZ EN, CHIL EX, CHO EN

H-DMA ENABLE FLAG
120CH

NOTE :

The H-D\A consists of S-channels in total (CHO~ CH7).
This register is used to designate the channel out of S-channels :S-channels maximum:.

The channel which should be used can be designated by writting "17 1o the bit of this chamel.
As soon as H-Blank begins tafter a2 few cycles passed:. the H-DMA transfer will be started.

Once this flag is set. it will not be destroved -cleared) until new data is sel.
Therefore. the initial settings are done automatically every field. and the same transfer patlern

~will be repeated.

And also. the flag is se! out of V-BLANK period. the DMA transfer will be performed properly
from next screen frame.



ADDRESS : 420DH No.

NAME : MEMSEL
CONTENTS : ACCESS CYCLE DESIGNATION IN MEMORY @ AREA

D7 D6 D5 D4 D3 D2 D1 DO
' ' ' ' ' ‘ 2.68

7

3.58

420DH

ACCESS CYCLE DESIGNATION N MEMORY(® AREA
{—0 . 2.068Mliz access cycle

~— 1 : 3.58Mllz access cycle (Only when the high speed memory is used)

+ MEMORY @ shows the address (8000H ~ FFFFH) of ihe bank (BOH~ BFH) and all the address of

the bank (COH ~ FFH).

+ When power is turnes on or {he reset signal is applied. il becomes "07,

91a-

1 £



ADDRESS : 4210H No. 3
NAME : tRONMI
CONTENTS : NMI FLAG BY V-BLANK & VERSION NUMBER

D7 D6 D3 D4 D3 D2 b1 DO
1 ; T
BLANK 5A 22 VERSION NUMBER

4210H

L—- MM FLAG BY V-BLANK : When "17 is written to "NMI ERABLE™ of register <4200H>. this flag Wit
show MM status.
[ 0 : MMI status is “Disable”
1 : MMI status is "Enabie’

#1717 is set to this flag at beginning of V-Blank. and “0° is set at end of V-Blank.
Atso. it can be set by reading this register,

MITE : 11 is necessary to resel by reading this flag during NMI processing. iSve Appendix-3:

ADDRESS @ 421101
NAME @ ¢TIMEUP
CONTENTS : IRQ FLAG BY IL/V COUNT TIMER

D7 D6 ] D4 D3 D2 D1 DO

TINER |
1RQ

* eannssten mstepmasniast

L—- IRO FLAG BY H/V COUNT TIMER
+ [In case the Timer Enable is set by “Timer Enable™ of register <4200H>:)

as soon as H/V counte timer becomes the count value set, IRQ will be applied and
“1" will be set to Lhis flag.
This flag is "READ-RESET.

4211H

5t Even if V-EN="0" and H-EN="0" are sel by “Timer Enable” of register <4200H>. this {lag will be

resel.
= 0 : Either IV count Timer is in aclive or disable

L 1 : Y Count Timer is Time-Up



ADDRESS : 4212H
NAME  : tHVBJOY

CONTENTS : H/V BLANK FLAG & JOY CONTROLLER ENABLE FLAG

b7 D6 D5 D4 D3I D2 D1 DO
v ! H [ Joy-C
BLANK } BLANK

ENABLE

[ L g ———

C

\o. 6

4212H

T Ju) CONTROLLER ENABLE FLAG

- This (lag shows the timing to read
the data of the Joy Controller.
Mowever. it is limited to the case
which the "JOV-C ENABLE™ of register
<4200H> is set to "17.)

: This is a-period that the Jov Controller is
not reading the data or the Joy Controller

is disabled.

{1n case "0

is set to “JUY-C ENABLES
of register <4200H>)

1 : This is a period that the Joy Controller
is reading the data,

L

'— J|-BLANK PERIOD FLAG : !t shows whether the scanning is in the H-Blank period or not
0 : Oul of H-BLANK veriod
1 : lu H-BLANK period

—— V-BLANK PERIOD FLAG : 11 shows whether the scanning is in the period of V-Blank or nol.

0 : Out of V-BLANK period
1 : In V-BLANK period

ADDRESS : 42130
MAME  : #RDIO
CONTENTS : PROGRAMABLE 1/0 PORT ¢IX-PORT)

D6 DS D5 B3 D2 DI DO
' ‘ 10 'PORT ' ‘
.06 . DS, DI 3. B2 . M D

4213H

This is a Programable | 0 port ‘IN-PORT). The data which is set to the IN-PORT should be read

directly.

»  The bit which "1

-}
N

)

is written by register <1201H> is used as the IN-PORT.



ADDRESS : 42140 / 4215H
NAME - $RDDIVL / #RDDIVH
CUNTENTS : QUOTIENT OF DIVIDE RESULT

D7 D6 D5 D4 D3 D2 bl b0

QUOTIENT=A  (LOW)

AT | AG | AS l Ad l A3 ] A2 | Al AO

{ i [ L
QUOTITENT=-A (HIGH
AlS | A4 I Al3 l A2 | All | MO | A9 | A8

4214H

This is a Quotient (A). which is a result for Absolute Divide of

" C (6-BITY + B (8-BIT)=A (1G-BIT)"

Dividend (C) and Divisor (B) are setl by registers <42041> <42050> <4206H>.

ho.

ADDRESS  : 4216H / 4217H
NAME : $RDMPYL / #RDMPYH

CONTENTS : PRODUCT OF MULTIPLICATION RESULT UR REMAINDER OF DIVIDE RESULT

D7 D6 DS D4 D3 D2 D DO

PRODUCT-C (MULTIPLICATION] / REMAINDER 1DIVIDE] (LOW)
CT!CG!C5|C4|C3|C2|C1

Co

PRODUCT-C (MULTIPLICATION] 7 REMAINDER :DIVIDE} :HICH:
(5, Cl 03 0z, 00y 0ey 0, (S

i i

D IN CASE OF MULTIPLICATION

42106H

4217H

This is a Product tC} which is a result for Absolute Multiplication of

A (8-BITYXB (8-8IT)=C (16-BIT)"

A Multiplicand (A) and a Multiplier (B) are sel by registers <4202H> <4203H>.

‘D IN CASE OF DIVIDE

This is a Remainder which is a result for the Absolute Divide of
" C (16-BIT) + B (8-BIT)=A (16-BIT) + « « REMAINDER (8 or 16-Bit)”

A Dividend (C) and a Divisor «B) are set by the registers <4204H> <4205H> <4206H>.



ADDRESS

T 4218H /7 42190 /7 $21AR / 421BH / 421CH / 42100 / 421EH / 421Fh Ao, S
NAME < JOYIL /7 JOViH / JOY2L / JOY24 / JOY3L / JOY3u / JovaL . JOv4ll
CONTENTS : DATA FOR JOY CONTROLLER 1. I, H. & IV
DY D6 D5 D4 D3 D2 D1 DO
JOY CONTROLLER=1 (LOW) '
X | Y | TL | TR 12181
BUTTON | BUTTON | BUTTON | BUTTON | | |
"JOY CONTROLLER~-1 (HIGH)
A | B |SELECT | START JOY PAD 1210H
BUTTON | BUTTON | BUTTON | BUTTON | UP | DUN | LEFT . RIGHT
" JOY CONTROLLER=1] (LOW) '
X | Y | TL | TR 121 AH
BUTTON | BUTTON | BUTTON | BUTTON , | |
"JOY "CONTROLLER-I1 (HIGH»
A | T3 |SELECT | START JOY PAD 4021 BH
BUTTON | BUTTON | BUTTON | BUTTON | UP, DORN | LEFT | RIGIT
JOY CONTROLLER=II (LOW) }
$21CH |
I N R N R ;
]
"JOY 'CONTROLLER-I (HIGH, ' i
A | BB |SELECT | START ! JOY PAD 42 1DH  |EXPANDED
BUTTON | BUTTON | BUTTON | BUTTON | UP | DOWN | LEFT | RIGIT f CONNECTOR
[] », § . . ‘" '
JOY CONTROLLER-N (LOW) |
121EH |
| | | ! | ! | |
"JOY CONTROLLER-I :HIGH) ;
A 113 SELECT | START JOY PAD 121 FH |
BUTTOK | BUTTON | BUTTON | BLTTON : P DONN . LEFT , RIGHT

+ Registers <4016H> <4017H> can be used the same a

s the Family Compuler.

D7 D6 D5 D4 D3 D2 DI DO PORT
. - 0 : l
J01GH R : i ! i l | 140160 DO : Data fer Controller
4016H b1 : Data for Controllerll
401CH W ; : v j | 0UTO. OUT1. OUT2
: erll
J017TH m i 1 4017H D0 : Data for Controller

NOTE : Whether the standard jov conlrollers are conn
by reading 17th bit of 4016H and 4017H. (See
[ 0 : connected

1 : nol connected

(84

4017H D1 : Data for ControlleriV

ected to the ST unit or not can be reffered
page-22)



© ADURESS : 43XOH (X : CHANNEL NUMBER <0 ~7» No. 9
NAME :
CONTENTS : PARAMETER FOR DMA TRANSFER

D7 D6 D5 D4 D3 D2 D1 Y

CH CH A BUS ADDRESS | CH TRANSFER
WORD SELECT 43x0H
* TYPE ilNC/DEC l FIXED i | b1, DO

B e

L— DMA TRANSFER WORD SELECT
*: Trausfer
Origination GENGRAL PURPOSE DMA : B-ADDRESS CHANGE METHOD DESIGNATION PER CHANNE.

D210 |0 ADRESS T BE WRITTEN

0 010 :!l-ADDRESS

0| 0} [2-ADDRESS (VR etc.) L.H
0|1 |O|1-ADDRESS

01{ 1|1 !2-ADDRESS (WRITE TWICE) L.L.H.H
110 ] 0 |4-ADDRESS L.HLH

H-DMA : The number of bLyte to be transfered per tine and write method
designation

2N llll) s OF BYTE TO ADRESS TO BE WRITTEN

! BE TRANSFERED o
0j0j0 1 - BYTE 1-ADDRESS ()
01011 2 - BYTE 2-ADDRESS (\RMM etc.) L. H 2
01110 3 - BYTE WITE TWICE L. L (1
011 4 - BYTE 2-ADDRESS. WRITE TWICE L.L.HLH (2)
11010 4 - B\TE 4-ADDRESS LH LU (4)

_— FIXED ADDRESS FUR A-BUS & AUTOMATIC INCREMENT/DECREMENT SELECT
[IN CASE UF GENERAL PURPOSE DMAS

0 : AUTOMATIC ADDRESS INCREMENT/DECREMENT
w [
1 : FINED ADDRESS <To be used when clearing VRAM otc.

0 : AUTOMATIC INCREMENT
w [

1 @ AUTOMATIC DECREMENT

L— TYPE DESIGNATION [H-DMA ONLY] : Addressing mode designation when accessing the data
SSee Appendix-2

-

1o case “G° is writlen to D3

[U . ABSULUTE ADDRESSING

1 : INDIRECT ADDRESSING
— TRANSFER ORIGINATION DESIGNATION : Tramsfer Direction A Bus—1B Bus, B Bus—A Bus Desiguation
(See Appendix-1)
[0 : A-BUS — B-BUS (CPU MEMORY — PPU)
1 : B-BUS —A-BUS (PPU  — CPU MEMOURY)
X For example. in case the DMA transfer is performed from CPU memory to PPU. "0 should be wrilten.




ADDRESS : 43XIH (X : CHANNEL NUMBER <0 ~7>) No. 10
NAME :
CONTENTS : B-BUS ADDRESS FOR DMA

D7 D6 D5 D4 D3 2z D1 DO

] i
B-ADDRESS
BA7 | BAG l BAS ‘ BA4 l BA3 | RA2 i BAL | RAO

This is a register, which can sel the address of B-bus.

- Whether this is the address of the “Transfer Desilination™ or the address of ihe “Transier
Origination™ can he determined by D7 (Transfer Origination) of register <4300iD.

Direction can be designated by “Transfer Originatlion”
A-BUS B-BUS
Actual address is Q021XXIL
(XX : valve by this register:

When the H-DMA is performed. it will be the address of the “Transfer Do;ilinalion'

ADDRESS : 4324 / 43X3H / 43X41 (X : CHANNEL NUMBER <O ~7>)
NAME :

CONTENTS : TABLE ADDRESS OF A-BUS FUR DMA <Al TABLE ADDRESS.
D7 D6 DS D4 D3 D2 b1 DO

I i ] I | i
Al TABLE ADDRESS (LOW)
J3x2H
MM RS M Ay A AL
. H
i i ll i i
Al TABLE ADDRESS (HIGH)
13»3H
M3 OAM A3 M2 AL MO A9 A 7
A-TABLE BANK ’
S3xd4H
ATS AT AR A0 | A9 AIB | AT AIG 0

This is a register. which can sel ihe address of A-bus

Whether this is the address of the “Transfer Desitination™ or the address of the “Transier

Urigination™ can be determined by U7 :Transfer Origination: of register +43004 -
"7 should be written to D7 excepl a special case.

- In the H-DMA mode. the address of the transfer origination is designated except 3 special
case. Therefore. fur the (PU area designaled by this address. the data -Appendix-2: must be
set by the absolute addressing mode or the hwdirect addressing mode,

This address becomes the basic address on the A-Bus during DMA transfer period. and
the address will be increased or decreased based on this address.
{hen the general purpose DM\ is performed. it will be decreased.:



AUDRESS @ 43XSH ./ 43X6H / 43XTH (X : CHlANNEL NUMBER <0 ~7>) TR
NAME :

CONTENTS : DATA ADDRESS STORE BY 1l-DMA
¢ NUMBER OF BYTE TO BC TRANSFERED SETTINGS BY GENERAL PURPOSE DMA

D7 D6 D3 D4 D3 b2 D1 DO

f N { i .
DATA ADDRESS  (LOW) (In case of II-DNA:

! [ | ; : 43%5H
NUMBER OF BYTE TD BE TRANSFERED (LU%:

{1n case of General Purpose DMA:
BT B RSB B B2 B " ‘ '

; | o i :
DATA ADDRESS «HIGH»
DAI4 | DAL3 | DAl2 | DALL | DAIO 1 VA9 4 UAS

(lu'cnsc of H-DMA:
DAIS

) i 1 ] ) 1 i 3'\:01]
NUMBER OF RYTE TO BE TRANSFERED :1IGID

“1n case of General Purpose DMA:
BI5S , B4 , BI3 , BI2 ., BII , RO, BO ., US :

i ) + |
DATA BANK I c3se of 1-DuA:
DA23 | DA22 | DA2] | DA20 , DAID i DAl8 | DAIT | DALIG 43xTH

+ IN CASE OF H-DMA

This is a register which the indirec! address will be stored astomatically in the Indirect
addressing mode,

The indirect address means lhe Data Address described on Appendix-2,
It is not necessary 1o read or wrile directly by the (PU except in special cases.

IN CASE OF GENERAL PURPOSE DMA

This is the register. which can sel the number of byte 1o iransfer or 10 be transfered.
However. the number of Byie :0000H: means 10000H.

-08 -



ADDRESS : 43X8H / 43XOH (X : CHANNEL NUMBER <0 ~T75)
NAME :
CONTENTS : TABLE ADDRESS OF A-BUS BY DMA <A2 Table Address>

D7 D6 D5 D 4 D3 D2 D DO
| f | i { i
A2 TABLE ADDRESS (LOW)
MM S MM 2 A

13> 811

} ] i
'A2 TABLE ADDRESS (HIGH) |

_ J3X9H
AlS | Ald ! Al3 ' A2 ‘ All | AlD | AS | A8

- This is the address. which is used to access the CP'U and RAM. and it will be increased sutomitically.
(See Appendix-2)

+ The data of this register is used as the basic address which is the address set by the "Al Table
Address”™. Afterwards. because it will be increased for decreased! automatically, il is necessary
to sel the address inlo this register by the CPU directly.

However. if lhe data which is transfered needs to be changed by force. it can be 1

done by setling the CPU memory address tuv this register, H-DMA ALY
And also. the address of Lhe CPU which is accessed currently will be changed

by reading this register.

ADDRESS : 43XAH (X : CHANNEL NUMBER <0 ~7>)
NAME
CONTENTS : THE NUMBER OF LINE TO BE TRANSFCRED BY H-DMA

D7 D6 D3 D4 D3 D2 D1 no

cox- | ' NUMBER OF LINE

TNED 6o, 15 e u L i 3%AH

This is a register which shows number of line for H-DMA transfer. - See Appendix-2!

The number of line written to the CPU memory will be the basic number of line. it is nol necessary
lo set the address inlo this register by the CPU directlv.
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GENERAL PURPOSE DMA

(1) TRANSFER METHOD
A-BUS B-BUS
CPU
RAM « ROM PPU

(1) DATA FORMAT
TYPICAL DATA BANK

(i) TRIGGER (START)
GENERAL PURPOSE DMA ENABLE FLAG

APPENDIN~-1 ‘CPLD

H-DMA
(i) TRANSFER METHOD
A-BUS B-BUS
cry | — | |
RAM + ROM| ¢oeeemmnens | PPU i
VU |

(1) DATA FORMAT (Sce Appendix-3 & 4!
[: TYPE O : Absolute addressing
TYPE 1 : Indirect Addressing

€707 : If the data is same as the data of
previous line, the data will not be
transfered. (bata Compression)

™17 : A pair of data per horizontal line
(i) TRIGGER (START)
11-BLANK

PRIORITY
H-DMA>GENERAL
schO > ch 1 >« >¢h

-
1

in the same DMA (General purpose DMA or H-DMA}

PURPOSE DMA

\Y

H COORDINATE H - BLANK
0 255

TABLE PROCESS H-=DMA CHO~CHT  TABLE
C
0 GENERAL PURPOSE DMA CPU RAM —— PPL
ol
R -
D ROM——CPU RAM etc
]
N
A
T
L

DISPLAY AREA

2 s UG PN

GENERAL PURPOSE DMA

CPU RAM——VRANM elc

262

-1

\" = BLANK

a1 -



IH—DMA APPENDIXN-2 CPU’

ABSOLUTE ADDRESSING (TYPE-0) - This is 2 modc to lransfer the da'a of the address designatled by
- the TABLE ADDRESS.
CPU RAM

D7 0o

Al TABLE ADDRESS | C | # OF LINES : 100

A2 TABLE ADDRESS DATA-1 (0w
DATA-1 (ugm

DATA-2 (LW

SETTING MODE (EXAMPLE-1)
+C="17 ¢ A pair of data per Il-line
+ NUMBER OF LINES : 100
« TRANSFER WORD SELECT ¢ ! (2-BYTE L.M:
(200-Byte data in total?

DATA-100 (IIGID
. y Y N L.

AL TABLE ADDRESS [ C | ¥ OF LINES : 100 snmxgjxgi)s.(?/\m :E ot i

A2 TABLE ADDRESS [ Da t a | SAm UaLa s previens T

- NUMBER OF LINES : 100

D 1) '

D: : : . TRANSFER WORD SELECT : 4 td-Byte LLILL.HD
— (4-Byte data in tolal:

Nata

C#OF LINES : 0

e = of tine (O seltings @ 1t indicates that the data {or the
WA (ransfer has gone.

INDIRECT ADDRESSING (TYPE-1) ---- This is a mode 1o transfer the dala of the address designzted by

the Data Address. which is stored to the address designated
by the Table Address.

CPU RAM (TABLE MEMORY) CPU RAM (TABLE MEMURY)
D7 Do o Do
Al TABLE ADDRESS | C | NUMBER OF LINES (—— SETTING MODE ¢EXAMPLE-]-
«C="1" : A pair of data

A2 TABLE ADDRESS Data Address (LOW» ;
ver H-1ine
Data Address (HIGH} TOP ADDRESS - UF LINES © 100
C | MMBER OF LINES ;R\VSFEﬁ VUﬁD SELECT :
Data Address (LOW! TOP ADDRESS - ' (Z-EyYe L[H§
Data Address ‘HIGH:

In this case.
data area is 200-BYTE.
100 (LINE) x 2 {Transfer Ivte!

SETTING MODE (ENAMPLE-2)

. : + (=707 ¢ SAME DATA S
. . PRIVIOUS LIXE
: S} -3 OF LINES : 100
- TRANSFER WORD SELECT : 4
(4-Byte L.ILL. WD

C1 = OF LINGS -0 1— In this case. dz2ta arez is 4-Bvte.

= = (F LINES ¢0% SETTINGS : It indicates that the data for the DMA
lransier has gone.




DETECT BEGINNING GF V-BLANK APPENDIX-5 ‘CPL”

V-BIANK(END) READ <4210H>

D7 of <42001 {0 . Disable NMI signal (Always)
"NM] Enable” ‘1 : Depend on “Blank NMI™ Flag

RESET -
. l

SET | HLANK N iy -
V-BLANK(START) L L il | OUTPUT e omg———=aNM| SIGNAL

FLAG

|
'LD7 of <4210 {0 : Disable
“Blank NMI™ ‘1 : Enable

The “Hlank NMMI™ flag of register <4210H> will be set al beginning of V-Blank and will be reset
al end of V-Blank. Also, il can be reset by reading register <1210M>

<EXAMPLE> .
1. In case of detecting the beegimning of V-Blank by NMI:

N\
START /————JNMI;
( ) \NM 1

Initial Settings Read <4210i>
| E
Write "1° 1o MMI Enable NM! Process

RT!

L

Process

- M1 is edge trigger. If register <4210H> is not read during
| and "1" is set lo “MMI Enable”. NMI will be duplicated

2 In case of detecting the beginning of V-Biank by the [lag

i

0: Read <42101>

TS Blenk Ml Fla

1:\-Blank Period

Read <42]0H» | Reset the flag surely .

I

Processing during \-Blank
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SIINVIMARY OF

REGCISTERS

REGCISTERS (WRITE! S-PPU REGISTERS (WRITE: S-PPU
RS | W w ;65 | M B e o ow ORESS | oo} 6 ! ® P M ) B iR | N oD
20004 | Blankire | l Fage INALT (0 ~43) 21 Satrix Parameter A (Lox Highy
21014 o Size Select (BJ More Select ‘ () Yore Base Adiress A1 \btrix Parameter B ‘lan Mg
2101 O Address aim triz Parameter C iLox Migh
2031 {OW Proority OW Adlress 2018 \htrix Parareter O rlox iHigh
Rotation , | M3
21044 OW tata (Low liigy 2R Center Pasition X ‘Low Hhigh!
21084 B 16 x 16 Size B3 B e (O~ s | Center Position ¥ ilox Hich)
; B3, B2 Bl tPriority | )
21001 ‘bzic Size \bszic Erable nm (G-RW Address
, . B ' , Kl
210M Kl & Rase Address B! Size 273 0C-R% Data (Lox High §
21081 B2 S Base Akdress B2 X Size 2731 i B Window
) | &2 ! N«wr ' m B INOQT OB ' INOUT | FY I > I K
210 83 & Base Address KK Sire A4 B2 Wi ! A2 Window
. T ] lN'uﬂ' Vﬂ 5] { INUT | @B | INWT \ W 1 Xt
20K B4 S Base Axdress Li & Size sl Coior . ] Calor %indow
53 .nun '.ue« PO R T, MY, NS
o} [G2 Nare Base Address | 861 Nam: Base Mdress Kk sl Window 1D Positicn (0 ~ =)
2001 BG4 Nome Base Address i B3 e Base Address am Finkw Il Pesition © ~ T5)
20 81 #0ffset (Lox High) Pl | Window IC Position (0 ~ 25)
21084 KL v-Orfset (Lox High) v ] indow 13 Position (0 ~ =B)
210°0 82 H0ffset (Lox High! 124 windar Legic
m‘ ’ 1 ' m
201 B2 V-0ffset rlox High 2% i #indax Logic
' olor ' i1
21K B3 H-0f(set Lok Higty AAH ! Throwh Miin
i My, K5, K2 B
AN B3 V-Offset Lok High 274 i Throuch Sub
w ] K}l ] D 1 n M B
13 BG4 H-Offset Lok High) v | } Through Miin Kindas
P, Wt K8, K2 8
2 54 V-0rfset sLox Highy 2157 : Throwgh Sb_ ‘Winday!
PO . K4 M3, K2 . B
13 jL e ! V-RW Adiress Sequence bbde AXH Window (N-UFF 106 ADD : Dir
: Foll Gruhic | S Incuent \lein 35, - SwbSEB ! ! Erable - Sl
211G V-RW Akdress <Lows 3 [oss L2 A0 or SB [nble
i Eable: Bk . W . G . | ! it
ArH V-RM Akdress (Highi A3 Color Constant Dota
‘Bliwe  Green « R Color Brilliance Mnta
nu V-RW Data (Law kel ST >+ A | o] um-‘.' Inte
Sne ! ot !
g | V-R$M Data itlighy 213U ™ slowt
A |Soreen i Screw Flip iks | APY A\lid)
Iner ¢ v « H
A3 Y Uligh!
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REGISITR (READ) S-PPU

RECISIERS (READ) S-CIu

v T I S TR T A T R R w NS | O % % i owm ;om R ! N o
7T Solt Lateh for KV Counter am ljﬁr‘k | S Version hurter
7w OW fata (Lox Higy L Tigr I
23 VR Data (Low) @ | Vllark | itk | ',
H - 1
23 V-iM Tata (High 23 1,0 Port
pade L] (G bata (Lox High) o3 Cuotient Low
e o] Ouigut Mata of H-Counter (Lox Highy a5 Quotient Ulighy
a3 Output Data of V-Conter (Lox Hig 1 ProductC / Fuminder tLow
2% |Tim  jRuge  |luster 77 Version Nober o Product<C . Rominder High
Wer;  Over| Slave
AR | Fiel E N AT PAL 5078 Version Muber o Joy Gmurotier | {low -
[}
29 A 14D Port Lub ] Joy Controller 1 dliighy
24U AU 1/0 Port M Joy Controller 1! ilow
jule | NV 1/0 Port a1} Joy Controtler 11 diigu
2143 AR 10 Port 204 Joy Controtter I (Low)
L Joy Controller 111 tHighy
REGISTERS (WRITE) S-CPU
- - - s Joy Controller IV (law
NS | oom e | om | B e »
oo (M- Tirer Emble l JoyL 210 Joy Controller IV (igh)
Embje | VBN HEN ! Erable :
<IN L0 Port ’
REGISTERS (WRITLE) S-CPU
- & : Comel 0
o \ltiplicand-A
,MMam_m;mgm,uz-m!m
aal \bitiplier-8 aO |ar 10K Type ! i A-Bus Address | OHX Transier Yord Sel
* T~ | [ NCUT ", Fued |
24 Dividend-C (Lows £ ON 8-sddress —~
51 Dividend-C Hich) [ N Al Table Address ‘Lows
LIH Divisor-8 3G O Al Table sdiress (High)
M V-Counter Tiger LA O A-Table Bork
ol { & 423! | OK Data Mdress ‘1D
i ; Nurper of Bvte 1o b2 transfered -Goneral murpese Div:
B i} VCownter Tier S OK ta Address sH-piy) &
. + Narver of Byie to be transfered (General purprse DWW
e\ x VAR ava O Data Pank :li-DW)
=al {areral Purrose DA -Emble Flag 39t ON AC Table Adgress (Low
OFEN , OGEY  OGEN , ONEN , OBEN , ODEN , Ot i | ADES
<OH H-DW tEmbdie Flag) O OK A2 Table Address (High!
OFEN ; COEN | OBEN , OKEN ; OBE , OZEN , OC BN | ODBN
oo 1268 BH | Contime | Narer of Line
' /388 i

‘ote : T-0rg reans the “Transfer Origination”.
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