MSX Article

MSX 2+ Colors




Abstract

The god of this article is to show why MSX 2+ has 19268 colors at screen 12 mode and
12499 colors at screens 10 and 11 modes.

1- Introduction

MSX 2+ has a new color pattern caled YJK. YJI works on 4 pixels groups, as shown
on thefollowing table:

Pixd 0 Y4 Y3 Y2 Y1l YO

Pixd 1

Pixd 2 Y4 Y3 Y2 Y1 YO J2 J1 JO
Pixd 3 Y4 Y3 Y2 Y1 YO J5 A J3

K and J dements corresponds to RGB factor, totdizing 4096 different color
combinaions (2'?). Y-K vaueis set for al 4 pixels group.

Y dement indicates individud pixd intengty, together with JK group vaue.

So, each pixel can manipulate 131072 different colors (217).

Ohterwise, each RGB component manipulates 5 bits (R, G and B), totdizing 15 bits
So, we can have only 32768 (2'°) distinct colors.

But ... screen 12 has 19268 colors. Where are the other colors?

2- Finding out M SX 2+ colors

Yamaha v9958 video chip has a built in circuit that converts YX to RGB, where is the
video out pattern (TV), which has the following converson formula

R=Y+J

G=Y +K

B=5/4*Y —-J2-K/4

Jand K are 6 bits sgned numbers each, and Y isa5 bit unsgned number.
Toinsert Sgna on Jor K, we have:

IF K>31 THEN K=K-64
|F >31 THEN J=J-64




R, G and B results must be insde of 0 to 31 vaue range. So, we have:

IF R<O THEN R=0
IF G<O THEN G=0
IF B<O THEN B=0
IF R>31 THEN R=31
IF G>31 THEN G=31
IF B>31 THEN B=31

According to the converson formula, plus these redrictions, for sure we will have
many repeated colors.

Picture 2.1 shows a spectrum generated with al 131072 YJK possible combinations. By
counting different colors, we have exactly 19268 colors.
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Picture 2.1 - Screen 12 spectrum.



We can create a progran who stores new colors in a table, in order to eiminate
repested colors.

Screen 12:




{
flag=1,
break;
}

}

if (flag==0)

{
gotoxy(1,2);
printf("Colors. %d\n",c+1);
cor[c][Q]=r;
cor[c][1]=g;
cor[c][2]=b;
C++;

}

m++;

y++;

if (y>31)

{
y=0;
k++;

}

if (k>63)

{
k=0;
j++;

Program results can be seen on Picture 2.2.

cores da Screen 12 do MSx 2+

Picture 2.2 - Screen 12 program results.



And what about screens 10 and 11? Why they have only 12499 colors?

YO hit in these screens works as YJK and RGB mode sdection. If YO worths O, this
pixel worksas Y JK system. If YO worths 1, works as RGB (only 16 colors).

S0, Y has only 4 hits to control intengity. In fact, we use dl 5 bits, but, to work as Y XK,
YO0 must ever be O, where we can conclude that Y steps from 2 to 2.

Screens 10 and 11




This program output can be seen on Picture 2.3.



0 as cCores da Screen 10 & 11 do MSx 2

Picture 2.3 - Screens 10 and 11 pogram resullts.
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