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1.0 HARDWARE

1.1 I/0 Port FSH Bit 3

The Bit 3 of I/0 port address 0FS5H enables/disables the built-in
video superimposer. Wwhen the bit is 1 (B level), you can read
the data of address OF7H of the I/0 port.

This is to avoid conflict. of the I/0 data bus, it is not

necessary if there is another method (for example : mechanical
switch) to avoid this problem.

1.2 A/V (Audio Visual) Control Port

aAddress OF7H of the I/C port contrels A/V interface.

o p————— R it +
| it | 1/0 | Purpose |
pom———— b RIS SRS S +
| v7 | o | (see 1.2.2 for detail) |
pmmmm——— O R +
| b6 | o | (see 1.2.2 for detail) |
pmm————— +mm——= bmmm—meemmm— s m——— e e —— e e s oo ST +
| B5 | o | ¥m control |
+ + —tmmm— e ———— c—rm———m———————— +
| ba | o | A/V control _ |
+ bemmm—fmmmmm——mmm—————————————e——Ss—sos =TT +
| b3 | 1 | Detects Video input |
| | o | Synchronize mode control |
pom e b PR S S +
| b2 | o | video input select |
pmmm——— pm———— b e —————————————— +
| bl | o | audio mixing control (left) |
b o e mm e m—m———mmmmm——me—m— S —— e +
| bO | o | Audio mixing control (right) |
pomm e fm——— bmmmm———mm———mm—— e ———m———me = oS oo +



MSX2 Video superimposition unit specification Page 3

1.2.2 Detail - -
The bit 7 and bit 6 of the 1/0 port OF7E contains the
‘complements of bit & and bit 5 of VDP Register 9. The
values of the bit 7 and the bit 6 correspond to the
following display modes.

pommmmpmm=—t - + -+
| b7 | b6 | Mode | Comment |
pmmmmp + - -— +
| o | 0 | Not used - | i
b et + ——+
o J 1 | TV | synchronize mode is NTSC i
| | | | Compatible. ¥s is always |
| | | | active |
pmmm—p o ——— - +- - +
| 1 | 0 | Computer/Super | Synchronize mode is NTSC |
| i | -impose | compatible  *** ]
pommmb o m e + -+
|1 | 1 | Computer | synchronize mode is 9918 |
| | | | compatible |
N + -— +

NOTE sx* gelected by TP bit of the VDP register 8 bit S.
When TP bit is 1, the ¥Ys signal becomes active over
the transparent colour.

¥m Control (bit 5) and AV control (bit 4)
This controls the output from the multi-connector.
when 0, it outputs EIAJ TTC-003 standard Logic level
0 and when 1, legic level 1.

External Video Detector (bit 3, input)
It detects the status of the external video input.
When there is a video signal input from input pin
selected by bit 2, it returns 1, if not then 0. It
is not affected by the mode selected by bit 6 and 7.

Synchronization select. (bit 3 output.)
0 = internal sync
1 = external sync

Video input select (bit 2)
Selects the input c¢onnector of audio and video.
v] RGB Multiconnecter
1 RCA connector

adudio Mixing control
(bit 1 = left channel, bit 2 = right channel)
0 = Mixes sound from computer to sound from outside
source.
1 = Mxing Off. Computer sound only.
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1.2.3 Detection Of Existence Qf 1/0 Port -

F7H port that is connected outside of the system (i.e. attached
to the system through the cartridge slot) should return 0 into
bit 7 when it is read. I1f there is no outside A/V controller
connected, the bit 7 of F7H port |is expected to be read as
1 by pulled up register.

When initializing, system read the F7H port. If the port does
not return Olllxlll, the system assume that there is no outside
F7H port and proceed to set port ASE bit 3 to on to enable
outside A/V controller.

b7b6b5b4b3b2blb0
F7: 0111x111

1.2.4 Default Setting -
The MSX2 system software initializes the F7H so the initial
value of the hardware is not defined.

2.0 SOFTWARE

2.1 1Initial Setting Of I/0 Port F7H By The MSx2 System Software

+ 4= JUNSENIESRPRINSEE SRR S S +
| bit |value| Meaning i
po—— pomm—— e ——— - e ——————————— +
| 7 | 1 | displays computer screen |
mm——— 4 + 9918 compatible |
I 6 | 1 | !
+ + femmm e —mmmm———mmm——— e emm oo s —————ososs +
| s | o | Displays full tone |
pm———— SRR - i
| 4 | 1 | Selects input from outside |
+ + o -— -
| 3 | o | internal Synchronization |
pmminmet + - - -+
| 2 | o | RGB multiconnecter |
+ + P e —— e m——— e ——————— +
| 1 | o0 | No sound mixing |
IO fmmmmm + e —————————— +
| o | 0o | No sound mixing |
+ + -+ -—

These bits can be controlled by SET VIDEO statement, supported
by MSX BASIC 2.0 upwards. '
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2.2 Display Modes’ Standard Values

+ —pommbmmpmmpmmprmpmmpo———t
| pDisplay mode |b7]b6]bS|bd|b3|b2]b1 bo |
+ PPV S D Suintiain
| Computer | 1] 1} of 1] ol=al 1 |
pm——————— pmmbmmbmmpmmpo=pmnb o=t
| video RGB Multi- | of 1} of 1] ol o] O |
+ S O S At Attt g
| video RCA | o 1] of 1} ol 1] O |
+ bt mmp b b=
| Super-RGB Multi- | 1 oj*s] 1| 1] ol *B |
+ O S S At Attt
| super RCA | 1] ol*s] 1] 1] 1| *B |
+ B e s s dedeat s

»

A not specified
B 0 is standard. 1 when necessary.

»

In order to set/reset each bits independently, system work
area, FAF7H should have the copy of value output to port F7H.
Whenever the software changes any bits of 1/0 port, update
the contents of FAF7H also to have the same value output to
the port.

3.0 OTHER COMMENTS

¥s and ¥Ym signal output of RGB multi connector should become
logic level 0, as defined by EIAJ TTC-003 standard, when the
power of MSX is switched off. Otherwise some A/V standard
television will not display properly.
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In the current MSX standard, the I/0 port between 00H and 3FH
are free for the end user to use while the I/0 port address
between 40H and FFH have been fixed for authorized peripheral
devices. However due to the increase in the nusber of devices
which requires allocation between 40H and FFH, it has become
clear that not all peripherals can be catered for. Therefore
I1/0 port address between 40H and 4FH is to be made usable by
multiplée devices. Devices are accessed only when it is
selected. This expansion I/0 port is . used only when there
is a special data written in address 40H to specify a device.
When you write other data into address 40E the device will
stop using the I/0 port and shut the bus buffer from the CPU.

HARDWARE

DEVICE

L-[ 4087 | I-il 1D?

wRd: !

AND

RESET

When the device number in the I/0O address 40H matches the device
ID of the device, the hardware connects the peripheral to the
CPU. 1If different, it will cut off. Default (when powor on)
is shut. If the CPU reads the address 40E while the device
is connected, it returns the complement of the device ID number.
This is necessary for interrupt driven program to know which
device is connected.

cousment
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DEVICE ID

It is possible to give numbers between 0 and 255 as a device
number. However when reading the device number, the complement
is given so 0 and 265 is not used. ID numbers between 1 and
127 are manufacturers ID number as in expanded BIOS call. 128
to 254 are device numbers. As a basic rule, those device which
are designed specifically for one machine should contain the
manufacturers comopany ID while peripheral device which can
be used for all MSX should have device ID number. Also, 280
CPU has 16 bit address in I1/0 space so it is recommended to
access in 16 bit by decoding the upper 8 bit for those ID which
might be expanded in future. Especially for device which are
connected with maker ID can expand the address space by 256
times so it is future proofed.

+ + ——p———————— +- —
|Maker ID| Maker name |Maker ID| Maker name |
pommm———— pommm— e ————— e ———— b m——— fomm——————————————— +
! 1 | asciI/Microsoft | 17 | sony i
| 2 | Canon | 18 | Spectravideo

| 3 | casio | 19 | Toshiba |
| 4 | Fujitsu | 20 | Mitsumi |
I 5 | General | 21 | |
| 6 | Bitachi | | |
| 7 | Ryocera | | |
| 8 | Matsushita | | |
| 9 | Mitsubishi | | |
| 10 | wEC l | |
| 11 | Nippon Gakki | | |
I 12 | gve l l |
| 13 | Philips | | |
| 14 | Pioneer | | |
| 15 | sanyo I l l
! 16 | sharp | | I
+ + - PO + +
$omme e —mm—— e m—————— e ———— +

| Device ID | Device |
T P mmm——m———————mm————————— 3

| 128 | Iamge scanner (Matsushita) I

| 129... | |

| ...253 | |

| 254 | MPS2 (ASCII) |
T o m—mmm—— e ——————— +
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MSX 2 VIDEO RAM MEMORY MAP

1. SCREEN 0 TEXT-1(40 characters) TEXT-2(80 characters)

1.1 TEXT-1 (40 characters)

PATTERN NAME TABLE 0000H - 03BFH 960 bytes
PATTERN GENERATOR TABLE 0800H - OFFFH 2048 bytes
PALETTE TABLE 0400H - 041lFH 32 bytes

0000+ + 00004 ===—=m=m—m=o=—= +

| | | pattern |

1000+4—=~=m=- +\ | name |

l AN | table |

| not | \ 03C0+mm——mmmmmm——m== +

| used | \ | not used l

| | | 0400+- -+

I | | | palette |

| | | | table |

| | | 0420+ +

20000+—==—==- + ] | not used |

| o800+ -- +

| | pattern |

| | generator |

\ | table |

\1000+-—~ +

|

Page 2
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1. 2 TEXT-2 (80 characters)

PATTERN NAME TABLE 0000E - 077FH 1920 bytes
PATTERN GENERATOR TABLE 1000H - 1l7FFH 2048 bytes
COLOR TABLE 0800H - 090DH 270 bytes
PALETTE TABLE OF00H - CFlFH 32 bytes

0000 +=====-= B 0000+==mmmmmm=mmm=== +

| | | pattern |

2000+====-=~ +\ | name |

| |\ | table !

| not | \ 07804=—=—w==m—====== +

| wused | | not used |

| | |  0800+===———=====—=== +

| | | | color |

| | I | table I

| | |  090E#+-=—=—=——====="= +

20000+———~—=~ + I | not used |

|  OFQ00+===—=—=====—=== +

| | palette |

| | table |

| | |

|  QF20#4==m—===—=m===os +

| | not used |

| | |

| 1000+-—==m==-m=m==== +

. | pattern |

| | generator |

| | table |

\ 1800+-- +

\ | |

| not used ]

!
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2. SCREEN 1 GRAPHIC~-1 (32 characters)

PATTERN GENERATOR TABLE 000Q0H - 07FFH
PATTERN NAME TABLE 1800H - lAFFH
COLOR TABLE 2000H - 20LlFH
SPRITE ATTRIBUTE TABLE 1B00H -~ 1B7FH
SPRITE GENERATCR TABLE 3800H ~ JFFFH

PALETTE TABLE

0000+ -+ 0000+ =—==—=me—ennme—
| | | pattern
4000+==--=== +\ | generator
\ f table
\ 0800+ -—- --
\ | not used

1800+ -——
| pattern
| name
| table

| sprite
| attribute
I table

2020H - 203FH

| palette
| table

| not used

| sprite
| generator
| table

| not used

\4000+
I

2048
768
32
128
2048
32

bytes
bytes
bytes
bytes
bytes
bytes
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3. SCREEN 2 GRAPHIC-2 (256X192)

PATTERN GENERATOR TABLE 0Q0QH 17FPH
PATTERN NAME TABLE 1800H 1AFFH
COLOR TABLE 2000H J7FFH
SPRITE ATTRIBUTE TABLE 1BOOCH 1B7FB
SPRITE GENERATOR TABLE 3800H 3FFFH
PALETTE TABLE 1B8OH 1B9FE
0000 +=—==~—- tmmm———— 000Q0+=———=m—w——mm——"
| | | pattern
4000+==——=—- +\ | generator
| (RN | table
| not | \ 18004————=sm==m==m=== +
| used | \ | pattern
I | I |  name
| [ | | table
| | | 1BOQ+==—m==——=—==——==
| | | | sprite
20000+=—-==-—- + | | attribute
| i table
|  1B8Q+====mm——==——-==
| | not used
| l
| 2000+==m=mmm-=—mm=n=
| | eoclor
| | table
|  3800+-==—==—====-——=
| | sprite
| | generator
\ | table

6144
768
65144
128
2048
32

bytes
bytes
bytes
bytes
bytes
bytes
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4.

PATTERN GENERATOR TABLE 0000H
PATTERN NAME TABLE

SPRITE ATTRIBUTE TABLE
SPRITE GENERATOR TABLE

PALETTE TABLE

SCREEN 3 MULTI COLOR (64X48)

0800H
18008
3800H
20208

e @ e o ——— At —— — —— — A — — S f— s

\

| pattern
| generator
| table

FEEE

0800+
| pattern
| name
l table
QBOO+

| not used

1B00+
| sprite
| attribute
| table
1B8O0+—=—~

| not used

| palette
| table
2040+

| not used

|
3800+

| sprite
\ | generator
| table

4000+

2048 bytes
768 bytes
128 bytes

2048 bytes

32 bytes

Page 6
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5. SCREEN 4 GRAPHIC-3 (256X192)
PATTERN GENERATOR TABLE 0000H - 17FFH
PATTERN NAME TABLE 1800E - lAFFH
COLCOR TABLE 2000H - 37FFH
SPRITE COLOR TABLE 1C00H - 1DFFH
SPRITE ATTRIBUTE TABLE 1EO00H - 1lE7FH
SPRITE GENERATOR TABLE 3800H - 3FFFH
PALETTE TABLE 1E80H - 1E9FH
0000+ + 0000+ -—+
| | | pattern |
4000 +=mmmmmm +\ | generator |
| I\ | table |
f not | \ 1800+ -——+
| used | \ | pattern |
I I | |  name |
! | | | table I
| | | 1B0O+ +
| | | | not used |
20000+—=—==—~ + | 1C00+===-——=mom=m=m +
| | sprite |
| | color |
| | table |
|  lE0Q4=—m=———o—o—=-—- +
| | sprite .
| | attribute |
[ | table |
| 1E80+ +
| | not used |
| 2000+ -—
| | color |
| | table |
| 3800+ -+
| | sprite |
| | generator |
| table ]
\4000+-- +
|

6144
768
6144
512
128
2048
32

bytes
bytes
bytes
bytes
bytes
bytes
bytes

Page 7
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6. SCREEN 5 GRAPHIC-4 (256X212 bit map)

PATTERN NAME TABLE 00008 -
SPRITE COLOR TABLE 7400H - 75FFH
SPRITE ATTRIBUTE TABLE 7600E - 767FH
PALETTE TABLE 7680H - 769FH
SPRITE GENERATOR TABLE 7800H - 7FFFH
0000*----~--+----~--0000+ --------------- +
|page 1 | | pattern |
8000+===—"—= +\ | name |
|page 2 | \ | table |
10000+======= + EA0Q+=mmmmmmmm = +
|page 3 | \ I l
18000 +===mm=m + | | |
|page 4 | I | |
20000 +====—"= + | | not used |
| | |
|  7400%-==——-—=====—"" +
| | sprite |
| | color |
| | table |
| 76004====m—======="= +
| | sprite |
| | attribute |
| | table |
| 7680+ +
] | palette )
| | table ]
| 76a0+ +
| | not used |
| 7800+ +
| | sprite |
| generator |
\ | table |
8000+ +
|

next page

69FFH 27136

512
128
32
2048

bytes
bytes
bytes
bytes
bytes
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7. SCREEN 6 GRAPHIC-S (512X212 bit map)

PATTERN NAME TABLE
SPRITE COLOR TABLE

SPRITE ATTRIBUTE TABLE 7600H

PALETTE TABLE

SPRITE GENERATOR TABLE 78008

0000+ +
lpage 1 |

page 2 | \
100004===—===+ \

lpage 3 | \
18000+===m—=— +

|page 4 |
20000+===~==~ +

0000+
I
I
|

6A00+

00008
7400H

7680R

69FFH
74FFH
767FH
769FH
7FFFH

pattern
name
table

not used

sprite
color
table

- —— e o - -

sprite
attributg
table

palette
table

not used

sprite
generator
table

next page

27136
512
128

32
2048

bytes
bytes
bytes
bytes
bytes

‘_Page 9
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8. SCREEN 7 GRAPHIC-6 {512X212 bit map)

0000

PATTERN NAME TABLE 0000H - D3FFH

SPRITE GENERATOR TABLE FOOQH - F7FFH

SPRITE COLOR TABLE F800H - F9FFH

SPRITE ATTRIBUTE TABLE FAQQH - FATFH

PALETTE TABLE FAS0H - FA9FH
+ + 0000+ - +
|page 1 | | pattern |
+\ |  name |
|page 2 | \ | table |
pmm—m——— + \ D400+ +
\ | not used ]

| | |

| FOQQ+=—=—==-——==—=—= +

| | sprite |

| | generator |

| l table |

| F800+-=—=====——=——== +

| | sprite |

| | color |

| | table ]

| Fa00+ -——+

| | sprite |

| | attribute |

| | table |

| FABQ0+——==m———=———=== +

i | palette |

| | table |

| FAAQ+-- +

\ | not used |
\10000+====—cm—wm=—===

| next page

54272 bytes
2048 bytes
512 bytes
128 bytes
32 bytes

pPage 10



MSX 2 VIDEQ RAM MEMORY MAP

9. SCREEN 8 GRAPHIC-7 (256X212 bit map)

PATTERN NAME TABLE

SPRITE GENERATOR TABLE

SPRITE COLOR TABLE

SPRITE ATTRIBUTE TABLE
PALETTE TABLE

l
|
I
|
|
|
l
|
I
|
|
l
|
l
I
l
|
\

\10000+
|
I

ooocH
FOOQH
F800H
FAOQH
FA80H -

pattern
name
table

- — - - =

sprite

table

sprite

tahle

table

next page

D3FFH
F7FFH
F9FTH
FAS0H
FASFH

54272
2048
512
128
32

bytes
bytes

bytes.

bytes
bytes

Page 1l
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10. Table addresses

|pattern|pattern| color |sprite |sprite |sprite |[palette|bytes/ |number |

l
SCREEN | name | gen. | table | gen. |coleor | attr. | | page |of page]
+ ——t——————— + -t + + + e ——— b= +
0 (40) | o000 | o080 | - | - | - |} = | o400 | 1000 | 32
0 (80) | o000 | 1000 | o0so0 | - | = 1 - | oro0 | 2000 | 16 |
1 | 1800 | oocoo | 2000 | 3800 | - | 1BoO | 2020 | 4000 | &
2 | 1800 | oooo | 2000 | 3800 | - | 1BOO | 2020 | 4000 | I
3 | o800 | 0000 | - | 3800 | - | 1Boo | 2020 | 4000 | 8 |
4 | 1800 | 0000 | 2000 | 3800 | 1coo | 1E00 | 2020 | 4000 | 8 |
5 | o000 | - | - | 7800 | 7400 | 7600 | 7680 | 8000 | ] |
6 | o000 | - | - | 7800 | 7400 | 7600 | 7680 | so00 | 4 |
7 | o000 | - | - | Foo0 | F800 | Fa00 | Fas0 | 10000 | 2 |
8 | o0 | - | - | Fooo | P800 | PA00 | FA80 | 10000 | 2 |



<

-1

pattern name

2 YIDEO RAM MEMORY MAP

| color table

|pattern gen.

Page 13

|sprite attr.

sprite pattern |

SCREEN |register #2 |[register $3,10 |register #4 |register #5,11 |register #6 {
- e ————————— + pommmmm— e pommemmm—— = fmmmm— e ——————— +
0 (40) | OGFEDCBA | - | OOGFEDCB l - | - 1
u | - | | - l - |
& - + pmmm—————— + -— ——pmmm— e — +
0 (80) | OGFEDC1l |$3 DCRaglll | OOGFEDCE | - | - |
| |#10 oocoocrE | | - [ - |
—-—t- + pomm—————— - —_—— - +
1 | OGFEDCBA |#3 DCBA9876 | OOGFEDCB | #5 EDCBA987 | O0OGFEDCB |
] | $10 00000GFE | |#11 000000GF | |
—— —-—— - mm—————————— prmm e ————— fmmm—m—— e ——————— +
2 | OGFEDCBA {#3 D111111l | OOGFED1l | #5 EDCBA987 | OOGFEDCB |
| | #10 00000GFE | |#11 000000GF | |
- mem=- fmmm——————————— o ——————————— o ——— $mmmm e ———————— femr e ————————— +
3 | OGFEDCBA | - | O0OGFEDCB |45 EDCBA987 | OOGFEDCB |
| | - | |#11 000000GF | |
-------- pomrmmm————————— + ————p———— + ——————
4 | OGFEDCBA |#3 DIL1ll1l1l | OOGFED1l | #5 EDCBA987 | OOGFEDCB |
| | $10 00000GFE | |11 000000GF | |
-------- fprmmmm—————————— + - = o m—m——— -
s | O0GF1llll | - | - |#s EDcBAlll | OOQGFEDCB
| l - | - |$11 000000GF | |
-------- +—-—-------——--—+———--——--——-—--+——---——---—---—+-—-------—---—-+-—————-—-------+
6 | OGF1llll | - | - |45 EDCBALlLl | OOGFEDCB 1
| | - |- - | $11 000000GF | |
+ —_—— D + ———pmmm e m——— e ————— pmm——m e —————— +
7 | 0061111l | - I - |#5 EDCBAlLLl | O0OGFEDCB 1
| | - | - [#11 000000GF |
-——— + - pommm————————————— pommmm—————— +-- - -——
g | ooGlill | - l - |¥5 EDCBAlll | OOGFEDCB |
| I - l - |#11 oo00000GF | [
+ ——— fmmmm e ——— + —f——— - -— +
%6 = A6, 7 = A7, ... , A = AlO, B = All, ..., F= AlS, G = Al6
*0) = constant 0
®*] =

constant 1
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11. Address calculation algorithm

SCREEN | calculate algorithm

| PAGE# X 8000H + (Dbase address)
| PAGE$ X 8QQOH + (base address)
| PAGE$ X10000H + (base address)
| +

5
6
7
8 PAGE# X10000B (base address)



