Sensoray Model 614
Caption/Overlay Programming Guide

|. Caption/Overlay Feature Summary

* Up to 8 windows or fields
» Up to 64 characters or bitmap blocks per windoeidi
» 8 x 16 pixels per bitmap block or character font
» Scale:
x1 (1:1), x2 (2:1), x2v (2:1, vertically), and x4:{) per window/field
» Color:
White, Black, Red, Blue, Green, Yellow, Magmataj &yan
on character or bitmap-block base

» Caption/Overlay mode:
Transparent or Non-transparent, on character ordptblock base

Il. Registers for Caption/Overlay in FPGA

The 614 FPGA internal register set consists ofovaril6-bit wide registers that are
accessed by the means of 12C bus. Some registeexegessed directly, while others are
accessed indirectly via index register.

Following registers are designated for Caption/@wecontrol and/or programming
purpose:



Direct Access Registers

DATA Reg INDEX: 00 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW DATA15 | DATA14 | DATA13 | DATA12 | DATA1ll | DATA10 DATA9 DATAS8 DATA7 DATAG DATAS DATA4 DATA3 DATA2 DATA1 DATAO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DATA[15:0]: Data for Indirect-access Registers, selected by INDEX
INDEX Reg INDEX: 02 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW INDEX15 | INDEX14 | INDEX13 | INDEX12 | INDEX11 | INDEX10 | INDEX9 INDEX8 INDEX7 INDEX6 INDEX5 INDEX4 INDEX3 INDEX2 INDEX1 INDEXO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
INDEX[15:0]: Register Index
RAM_DATA Reg INDEX: 08 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW DATA15 DATA14 DATA13 DATA12 DATA1l DATA10 DATA9 DATAS8 DATA7 DATA6 DATAS5 DATA4 DATA3 DATA2 DATA1 DATAO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DATA[15:0]: Data for Overlay RAM (indirectly-accessible), selected by RAM_INDEX
RAM_INDEX Reg INDEX: OA h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW INDEX15 | INDEX14 | INDEX13 | INDEX12 | INDEX11 | INDEX10 | INDEX9 INDEX8 INDEX7 INDEX6 INDEX5 INDEX4 INDEX3 INDEX2 INDEX1 INDEXO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
INDEX[15:0]: Overlay RAM Access Index
Overlay/Caption Window-1 X Position: X1START Reg INDEX: 10 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 X1STARTI9|X1START8|X1START7|X1START6|X1STARTS5|X1START4|X1START3|X1START2|X1START1|X1STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0

X1STARTI[9:0] is the horizontal start position of the 1st window, in pixels




Overlay/Caption Window-2 X Position: X2START Reg INDEX: 11 h

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 X2START9|X2START8|X2START7|X2START6 | X2START5|X2START4|X2START3|X2START2|X2START1|X2STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

X2STARTI[9:0] is the horizontal start position of the 2nd window, in pixels

Overlay/Caption Window-3 X Position: X3START Reg INDEX: 12 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 X3START9|X3START8|X3START7|X3START6|X3STARTS5|X3START4|X3START3|X3START2|X3START1|X3STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

X3START[9:0] is the horizontal start position of the 3rd window, in pixels

Overlay/Caption Window-4 X Position: X4START Reg INDEX: 13 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 X4START9|X4START8|X4START7|X4START6 | X4ASTARTS5|X4START4|X4START3|X4START2|X4START1|X4STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

X4START[9:0] is the horizontal start position of the 4th window, in pixels

Overlay/Caption Window-5 X Position: X5START Reg INDEX: 14 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 X5STARTI9|X5START8|X5START7 | X5START6E | X5STARTS|X5START4|X5START3|X5START2| X5START1|X5STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

X5STARTI[9:0] is the horizontal start position of the 5th window, in pixels

Overlay/Caption Window-6 X Position: X6START Reg INDEX: 15 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 X6STARTI|X6START8|X6START7|X6STARTGE | X6STARTS|X6START4|X6START3|X6START2| X6START1|X6STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

X6STARTI[9:0] is the horizontal start position of the 6th window, in pixels



Overlay/Caption Window-7 X Position: X7START

Reg INDEX: 16 h

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 X7START9|X7START8|X7START7 |X7START6 | X7STARTS|X7START4|X7START3|X7START2| X7START1|X7STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0
X7STARTI[9:0] is the horizontal start position of the 7th window, in pixels
Overlay/Caption Window-8 X Position: X8START Reg INDEX: 17 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 X8STARTI9|X8START8|X8START7|X8START6|X8STARTS5|X8START4|X8START3|X8START2|X8START1|X8STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0
X8START[9:0] is the horizontal start position of the 8th window, in pixels
Overlay/Caption Window-1 X Position: X1STOP Reg INDEX: 18 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 X1STOP9 | X1ISTOPS8 | X1STOP7 | X1STOP6 | X1STOPS5 | X1STOP4 | X1STOP3 | X1STOP2 | X1STOP1 | X1STOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
X1STOP[9:0] is the horizontal stop position of the 1st window, in pixels
Overlay/Caption Window-2 X Position: X2STOP Reg INDEX: 19 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 X2STOP9 | X2STOP8 | X2STOP7 | X2STOP6 | X2STOPS5 | X2STOP4 | X2STOP3 | X2STOP2 | X2STOP1 | X2STOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
X2STOPJ[9:0] is the horizontal stop position of the 2nd window, in pixels
Overlay/Caption Window-3 X Position: X3STOP Reg INDEX: 1A h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 X3STOP9 | X3STOP8 | X3STOP7 | X3STOP6 | X3STOPS5 | X3STOP4 | X3STOP3 | X3STOP2 | X3STOP1 | X3STOPO

DEFAULT
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X3STOP[9:0] is the horizontal stop position of the 3rd window, in pixels




Overlay/Caption Window-4 X Position: X4STOP

Reg INDEX: 1B h

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 X4STOP9 | X4STOP8 | X4STOP7 | X4STOP6 | X4STOPS5 | X4ASTOP4 | X4STOP3 | X4STOP2 | X4STOP1 | X4STOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
X4STOP[9:0] is the horizontal stop position of the 4th window, in pixels
Overlay/Caption Window-5 X Position: X5STOP Reg INDEX: 1Ch
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 X5STOP9 | X5STOP8 | X5STOP7 | X5STOP6 | X5STOPS | X5STOP4 | X5STOP3 | X5STOP2 | X5STOP1 | X5STOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
X5STOP[9:0] is the horizontal stop position of the 5th window, in pixels
Overlay/Caption Window-6 X Position: X6STOP Reg INDEX: 1D h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 X6STOPY9 | X6STOP8 | X6STOP7 | X6STOP6 | X6STOP5 | X6STOP4 | X6STOP3 | X6STOP2 | X6STOP1 | X6STOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
X6STOP[9:0] is the horizontal stop position of the 6th window, in pixels
Overlay/Caption Window-7 X Position: X7STOP Reg INDEX: 1E h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 X7STOP9 | X7STOP8 | X7STOP7 | X7STOP6 | X7STOPS | X7STOP4 | X7STOP3 | X7STOP2 | X7STOP1 | X7STOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
X7STOP[9:0] is the horizontal stop position of the 7th window, in pixels
Overlay/Caption Window-8 X Position: X8STOP Reg INDEX: 1F h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 X8STOP9 | X8STOP8 | X8STOP7 | X8STOP6 | XBSTOPS | XBSTOP4 | X8BSTOP3 | X8STOP2 | X8STOP1 | X8STOPO

DEFAULT
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X8STOP[9:0] is the horizontal stop position of the 8th window, in pixels




Overlay/Caption Window-1 Y Position: Y1START Reg INDEX: 20 h

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 Y1START9|Y1START8|Y1START7|Y1START6|Y1STARTS5|Y1START4|Y1START3|Y1START2|Y1START1|Y1STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Y1START[9:0] is the vertical start position of the 1st window, in pixels/lines

Overlay/Caption Window-2 Y Position: Y2START Reg INDEX: 21 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 Y2START9|Y2START8|Y2START7|Y2START6|Y2STARTS|Y2START4|Y2START3|Y2START2|Y2START1|Y2STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Y2STARTI[9:0] is the vertical start position of the 2nd window, in pixels/lines

Overlay/Caption Window-3 Y Position: Y3START Reg INDEX: 22 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 Y3STARTY|Y3START8|Y3START7|Y3START6|Y3STARTS5|Y3START4|Y3START3|Y3START2|Y3START1|Y3STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Y3STARTI[9:0] is the vertical start position of the 3rd window, in pixels/lines

Overlay/Caption Window-4 Y Position: YASTART Reg INDEX: 23 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 Y4START9|Y4ASTART8|Y4ASTART7|Y4ASTART6|YASTARTS|YASTART4|YASTART3|YASTART2|YASTART1|Y4STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Y4START[9:0] is the vertical start position of the 4th window, in pixels/lines

Overlay/Caption Window-5 Y Position: Y5START Reg INDEX: 24 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 Y5STARTY|YS5START8|YS5START7|YS5STARTG | YSSTARTS|YS5START4|YSSTART3|YS5START2| YSSTART1|YSSTARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Y5START[9:0] is the vertical start position of the 5th window, in pixels/lines



Overlay/Caption Window-6 Y Position: Y6START Reg INDEX: 25 h

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 Y6STARTY|Y6START8|Y6START7|Y6START6|Y6STARTS|Y6START4|Y6START3|Y6START2|Y6STARTL|Y6STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Y6START[9:0] is the vertical start position of the 6th window, in pixels/lines

Overlay/Caption Window-7 Y Position: Y7START Reg INDEX: 26 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 Y7STARTO|Y7START8|Y7START7|Y7START6|Y7STARTS|Y7START4|Y7START3|Y7START2|Y7START1|Y7STARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Y7STARTI[9:0] is the vertical start position of the 7th window, in pixels/lines

Overlay/Caption Window-8 Y Position: Y8START Reg INDEX: 27 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 Y8STARTY|YBSTART8|Y8START7|YS8STARTG6|YBSTARTS|YS8START4|YSSTART3|Y8START2|YSSTART1|YSSTARTO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Y8STARTI9:0] is the vertical start position of the 8th window, in pixels/lines

Overlay/Caption Window-1 Y Position: Y1STOP Reg INDEX: 28 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 Y1STOP9 | YISTOP8 | YISTOP7 | YISTOP6 | YISTOPS | YISTOP4 | YISTOP3 | YISTOP2 | YISTOP1 | YISTOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Y1STOP[9:0] is the vertical stop position of the 1st window, in pixels/lines

Overlay/Caption Window-2 Y Position: Y2STOP Reg INDEX: 29 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 0 Y2STOP9 | Y2STOP8 | Y2STOP7 | Y2STOPG6 | Y2STOPS | Y2STOP4 | Y2STOP3 | Y2STOP2 | Y2STOP1 | Y2STOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Y2STOP[9:0] is the vertical stop position of the 2nd window, in pixels/lines




Overlay/Caption Window-3 Y Position: Y3STOP

Reg INDEX: 2A h

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 Y3STOP9 | Y3STOP8 | Y3STOP7 | Y3STOP6 | Y3STOPS | Y3STOP4 | Y3STOP3 | Y3STOP2 | Y3STOP1 | Y3STOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Y3STOP[9:0] is the vertical stop position of the 3rd window, in pixels/lines
Overlay/Caption Window-4 Y Position: YASTOP Reg INDEX: 2B h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 Y4STOP9 | YASTOPS8 | YASTOP7 | YASTOPG6 | YASTOPS | YASTOP4 | YASTOP3 | YASTOP2 | YASTOP1 | YASTOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Y4STOP[9:0] is the vertical stop position of the 4th window, in pixels/lines
Overlay/Caption Window-5 Y Position: Y5STOP Reg INDEX: 2C h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 Y5STOP9 | Y5STOPS8 | Y5STOP7 | YSSTOP6 | YSSTOPS | YSSTOP4 | Y5STOP3 | Y5STOP2 | Y5STOP1 | Y5STOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Y5STOP[9:0] is the vertical stop position of the 5th window, in pixels/lines
Overlay/Caption Window-6 Y Position: Y6STOP Reg INDEX: 2D h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 Y6STOP9 | Y6STOP8 | Y6STOP7 | Y6STOP6 | Y6STOPS | Y6STOP4 | Y6STOP3 | Y6STOP2 | Y6STOP1 | Y6STOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Y6STOP[9:0] is the vertical stop position of the 6th window, in pixels/lines
Overlay/Caption Window-7 Y Position: Y7STOP Reg INDEX: 2E h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 Y7STOP9 | Y7STOP8 | Y7STOP7 | Y7STOP6 | Y7STOPS | Y7STOP4 | Y7STOP3 | Y7STOP2 | Y7STOP1 | Y7STOPO

DEFAULT 0
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Y7STOP[9:0] is the vertical stop position of the 7th window, in pixels/lines




Overlay/Caption Window-8 Y Position: Y8STOP

Reg INDEX: 2F h

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW 0 0 0 0 0 Y8STOP9 | YBSTOP8 | YBSTOP7 | YBSTOP6 | YBSTOPS | YBSTOP4 | YBSTOP3 | YBSTOP2 | YBSTOP1 | YBSTOPO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Y8STOP[9:0] is the vertical stop position of the 8th window, in pixels/lines
Overlay/Caption Scale Control: SCALE Reg INDEX: 30 h
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW W8S1 W8S0 W7S1 W7S0 W6S1 W6S0 W5S1 W5S0 W4S1 W4S0 W3S1 W3S0 W2S1 W2S0 W1S1 W1S0
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SCALE[1:0] is for Window-1: 00 -- x1; 01 -- x2; 10— x2 (vertically); 11 -- x4
SCALE[3:2] is for Window-2: 00 -- x1; 01 -- x2; 10 — x2 (vertically); 11 -- x4
SCALE[5:4] is for Window-3: 00 -- x1; 01 -- x2; 10— x2 (vertically); 11 -- x4
SCALE[7:6] is for Window-4: 00 -- x1; 01 -- x2; 10 — x2 (vertically); 11 -- x4
SCALE[9:8] is for Window-5: 00 -- x1; 01 -- x2; 10— x2 (vertically); 11 -- x4
SCALE[11:10] is for Window-6: 00 -- x1; 01 -- x2; 10 — x2 (vertically); 11 -- x4
SCALE[13:12] is for Window-7: 00 -- x1; 01 -- x2; 10 — x2 (vertically); 11 -- x4
SCALE[15:14] is for Window-8: 00 -- x1; 01 -- x2; 10 — x2 (vertically); 11 -- x4

For Window-1 and Window-2:

Indirect Access FPGA RAM Blocks
(Used for storing Caption Overlay Bitmap Data and Attributes)

Each Bitmap-Block is composed of 16-bit/word x 8 words, which holds 8 pixels x 16 lines of one bitmap-block data
or one character font (8 pixels x 16 lines, if in text mode).

RAM Bitmap-Block #0~7, Data:

RAM Bitmap-Block #8~15, Data:

000 h —03f h
040 h—-07f h




RAM Bitmap-Block #16~23, Data:
RAM Bitmap-Block #24~31, Data:
RAM Bitmap-Block #32~39, Data:
RAM Bitmap-Block #40~47, Data:
RAM Bitmap-Block #48~55, Data:
RAM Bitmap-Block #56~63, Data:

080 h — Obf h
0cO h - Off h
100 h —13f h
140 h—17fh
180 h — 1bf h
1cO h—-1ff h

Then, two windows of caption/overlay attributes will be followed, to determine which bitmap block(s) or character font(s),
with what color and transparent attribute, will be chosen to fill the caption/overlay windows (fields).

RAM Window-1, Attributes: 200 h —23f h
RAM Window-2, Attributes: 240 h=27fh
Attribute Formation:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW Transp Y2 Y1l YO u2 Ul uo V2 V1 VO BbCh5 BbCh4 BbCh3 BbCh2 BbCh1l BbChO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Transp is for indicating if the caption/overlay is transparent:

U[2:0] is the color index for the U component of the caption/overlay bitmap-block or character font’s color:
0 — black, 1 —white, 2 -red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan
V[2:0] is the color index for the V component of the caption/overlay bitmap-block or character font’s color:
0 — black, 1 —white, 2 -red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan

0 — transparent,

BbCh[5:0] is for choosing which bitmap-block or character font stored in the bitmap-block RAM:

BbCh[5:0] = 0:
BbCh[5:0] = 1:

BbCh([5:0] = 62:
BbCh[5:0] = 63:

i.e.

choose Bitmap-block or Char #0, stored/started at 000 h
choose Bitmap-block or Char #1, stored/started at 008 h

choose Bitmap-block or Char #62, stored/started at 1fO h
choose Bitmap-block or Char #63, stored/started at 1f8 h

1 — non transparent, with black background
Y[2:0] is the color index for the Y component of the caption/overlay bitmap-block or character font’s color:
0 — black, 1 —white, 2 —red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan




For Window-3 and Window-4:

Each Bitmap-Block is composed of 16-bit/word x 8 words, which holds 8 pixels x 16 lines of one bitmap-block data
or one character font (8 pixels x 16 lines, if in text mode).

RAM Bitmap-Block #0~7, Data:
RAM Bitmap-Block #8~15, Data:

RAM Bitmap-Block #16~23, Data:
RAM Bitmap-Block #24~31, Data:
RAM Bitmap-Block #32~39, Data:
RAM Bitmap-Block #40~47, Data:
RAM Bitmap-Block #48~55, Data:
RAM Bitmap-Block #56~63, Data:

400 h—43fh
440 h—-47fh
480 h —4bf h
4c0 h —4ff h
500 h —53f h
540 h - 57f h
580 h — 5bf h
5¢0 h —5ff h

Then, two windows of caption/overlay attributes will be followed, to determine which bitmap block(s) or character font(s),
with what color and transparent attribute, will be chosen to fill the caption/overlay windows (fields).

RAM Window-3, Attributes: 600 h—-63fh
RAM Window-4, Attributes: 640 h—67f h
Attribute Formation:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW Transp Y2 Y1l YO u2 Ul uo V2 V1 VO BbCh5 BbCh4 BbCh3 BbCh2 BbCh1l BbChO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Transp is for indicating if the caption/overlay is transparent:

0 — transparent,

1 — non transparent, with black background
Y[2:0] is the color index for the Y component of the caption/overlay bitmap-block or character font’s color:
0 — black, 1 —white, 2 -red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan
U[2:0] is the color index for the U component of the caption/overlay bitmap-block or character font’s color:
0 — black, 1 —white, 2 -red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan
V[2:0] is the color index for the V component of the caption/overlay bitmap-block or character font’s color:
0 — black, 1 —white, 2 -red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan




BbCh[5:0] is for choosing which bitmap-block or character font stored in the bitmap-block RAM:

For Window-5 and Window-6:

BbCh[5:0] = 0:
BbCh[5:0] = 1:

BbCh([5:0] = 62:
BbCh[5:0] = 63:

or one character font (8 pixels x 16 lines, if in text mode).

RAM Bitmap-Block #0~7, Data:
RAM Bitmap-Block #8~15, Data:

RAM Bitmap-Block #16~23, Data:
RAM Bitmap-Block #24~31, Data:
RAM Bitmap-Block #32~39, Data:
RAM Bitmap-Block #40~47, Data:
RAM Bitmap-Block #48~55, Data:
RAM Bitmap-Block #56~63, Data:

800 h —83f h
840 h—-87fh
880 h — 8bf h
8c0 h —8ff h
900 h —93f h
940 h-97f h
980 h — 9bf h
9c0 h - 9ff h

i.e.

choose Bitmap-block or Char #0, stored/started at 400 h
choose Bitmap-block or Char #1, stored/started at 408 h

choose Bitmap-block or Char #62, stored/started at 5f0 h
choose Bitmap-block or Char #63, stored/started at 5f8 h

Each Bitmap-Block is composed of 16-bit/word x 8 words, which holds 8 pixels x 16 lines of one bitmap-block data

Then, two windows of caption/overlay attributes will be followed, to determine which bitmap block(s) or character font(s),
with what color and transparent attribute, will be chosen to fill the caption/overlay windows/fields.

RAM Window-#1, Attributes: a00 h—a3fh
RAM Window-#2, Attributes: a40 h—a7fh
Attribute Formation:
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
RIW Transp Y2 Y1 YO u2 Ul uo V2 Vi VO BbCh5 BbCh4 BbCh3 BbCh2 BbChl BbChO
DEFAULT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0




Transp is for indicating if the caption/overlay is transparent: 0 — transparent, 1 — non transparent, with black background
Y[2:0] is the color index for the Y component of the caption/overlay bitmap-block or character font’s color:
0 — black, 1 —white, 2 —red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan
U[2:0] is the color index for the U component of the caption/overlay bitmap-block or character font’s color:
0 — black, 1 —white, 2 -red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan
V[2:0] is the color index for the V component of the caption/overlay bitmap-block or character font’s color:
0 — black, 1 —white, 2 —red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan

BbCh[5:0] is for choosing which bitmap-block or character font stored in the bitmap-block RAM: i.e.
BbCh[5:0] = 0: choose Bitmap-block or Char #0, stored/started at 800 h
BbCh[5:0] = 1: choose Bitmap-block or Char #1, stored/started at 808 h

BbCh[é:O] =62: choose Bitmap-block or Ch;':lr #62, stored/started at 9f0 h
BbCh[5:0] = 63: choose Bitmap-block or Char #63, stored/started at 9f8 h

For Window-7 and Window-8:

Each Bitmap-Block is composed of 16-bit/word x 8 words, which holds 8 pixels x 16 lines of one bitmap-block data
or one character font (8 pixels x 16 lines, if in text mode).

RAM Bitmap-Block #0~7, Data: cO0 h—c3fh
RAM Bitmap-Block #8~15, Data: c40 h—-c7fh
RAM Bitmap-Block #16~23, Data: c80 h—cbfh
RAM Bitmap-Block #24~31, Data: ccO h—cffh

RAM Bitmap-Block #32~39, Data: d00 h—-d3fh
RAM Bitmap-Block #40~47, Data: d40 h—d7fh
RAM Bitmap-Block #48~55, Data: d80 h —dbf h
RAM Bitmap-Block #56~63, Data: dcO h —dff h

Then, two windows of caption/overlay attributes will be followed, to determine which bitmap block(s) or character font(s),
with what color and transparent attribute, will be chosen to fill the caption/overlay windows (fields).



Attribute Formation:

RAM Window-#1, Attributes:
RAM Window-#2, Attributes:

e00 h—-e3fh
ed0 h—-e7fh
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Transp is for indicating if the caption/overlay is transparent:
Y[2:0] is the color index for the Y component of the caption/overlay bitmap-block or character font’s color:

0 — black, 1 —white, 2 -red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan
U[2:0] is the color index for the U component of the caption/overlay bitmap-block or character font’s color:

0 — black, 1 —white, 2 -red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan
V[2:0] is the color index for the V component of the caption/overlay bitmap-block or character font’s color:

0 — black, 1 —white, 2 -red, 3 —Dblue, 4 —green, 5-yellow, 6 — Magenta, 7 — Cyan

0 — transparent,

BbCh[5:0] is for choosing which bitmap-block or character font stored in the bitmap-block RAM:

BbCh[5:0] = 0:
BbCh[5:0] = 1:

BbCh[5:0] = 62:
BbCh[5:0] = 63:

i.e.

choose Bitmap-block or Char #0, stored/started at cO0 h
choose Bitmap-block or Char #1, stored/started at cO8 h

choose Bitmap-block or Char #62, stored/started at dfO h
choose Bitmap-block or Char #63, stored/started at df8 h

1 — non transparent, with black background




[11. Caption/Overlay Programming

As described in last section, the 614 FPGA internal registers including
Caption/Overlay control and programming registers, all are accessed by the
means of 12C bus.

Therefore, in Sensoray SDK-x14-win, an API function,
SN_Writel2C ( I12C_Slave_Address, Bytes, Boaisl provided for the caption/overlay
programming purpose. In which:

I2C_Slave_Address = 0x60 (fixed 12C slave addres$14 FPGA), always;
Bytes is consisted of Register_Index+DataWord HighBDataWord _LowByte;
Board is board instance.

At application level, a function,

USHORT fpga_reg_wite( BOARD *b, UCHAR addr, USHORT data ) is provided for
caption/overlay control parameter load and/or caption character font or overlay
bitmap block data load.

Window/Field Position Control

Window/Field position control includes X-Start, X-Stop, Y-Start, and Y-Stop
parameter settings. With calling f pga_reg_wite ( board, address, data ), to
perform the setting load operation. In the function, the arguments:

board is board instance;
address is the register index of one of the folt@aeaption/overlay position

registers:
#defi ne G_CAPW N_X1START 0x10 /1l Caption wi ndow #1 X start.
#defi ne G_CAPW N_X2START  0x11 /1 Caption wi ndow #2 X start.
#defi ne G_CAPW N_X3START  0x12 /1l Capti on wi ndow #3 X start.
#defi ne G_CAPW N_X4START  0x13 /1 Capti on wi ndow #4 X start.
#defi ne G_CAPW N_X5START  0x14 /1l Capti on wi ndow #5 X start.
#defi ne G_CAPW N_X6START  0x15 /1 Capti on wi ndow #6 X start.
#defi ne G_CAPW N_X7START  0x16 /1l Capti on wi ndow #7 X start.
#defi ne G_CAPW N_X8START  0x17 /1 Caption wi ndow #8 X start.
#def i ne G_CAPW N_X1STOP 0x18 /1l Caption wi ndow #1 X stop.
#defi ne G_CAPW N_X2STCOP 0x19 /1 Capti on wi ndow #2 X stop.
#define G_CAPW N_X3STOP Ox1A /1l Capti on wi ndow #3 X stop.
#defi ne G_CAPW N_X4STCOP 0x1B /1 Capti on wi ndow #4 X stop.
#define G_CAPW N_X5STOP 0x1C /1l Capti on wi ndow #5 X stop.
#defi ne G_CAPW N_X6STCP 0x1D /1 Capti on wi ndow #6 X stop.
#def i ne G_CAPW N_X7STOP Ox1E /1l Capti on wi ndow #7 X stop.
#defi ne G_CAPW N_X8STCOP Ox1F /1 Capti on wi ndow #8 X st op.
#defi ne G_CAPW N_Y1START 0x20 /1l Capti on wi ndow #1 Y start.
#defi ne G_CAPW N_Y2START  0x21 /1l Capti on wi ndow #2 Y start.
#define G_CAPW N_Y3START 0x22 /1 Caption wi ndow #3 Y start.
#defi ne G_CAPW N_Y4START  0x23 /1l Caption wi ndow #4 Y start.
#defi ne G_CAPW N_Y5START  0x24 /1 Caption wi ndow #5 Y start.
#defi ne G_CAPW N_YB6START  0x25 /1l Capti on wi ndow #6 Y start.
#defi ne G_CAPW N_Y7START  0x26 /1 Caption wi ndow #7 Y start.
#defi ne G_CAPW N_Y8START  0x27 /1l Capti on wi ndow #8 Y start.
#define G_CAPW N_Y1STCOP 0x28 /1 Capti on wi ndow #1 Y stop.
#defi ne G_CAPW N_Y2STOP 0x29 /1l Caption wi ndow #2 Y stop.
#defi ne G_CAPW N_Y3STCP Ox2A /1 Capti on wi ndow #3 Y stop.
#def i ne G_CAPW N_Y4STOP 0x2B /1l Caption wi ndow #4 Y stop.
#defi ne G_CAPW N_Y5STCOP 0x2C /1 Capti on wi ndow #5 Y stop.



#define G_CAPW N_Y6STOP 0x2D /1 Capti on wi ndow #6 Y stop.
#define G_CAPW N_Y7STCOP Ox2E /1 Capti on wi ndow #7 Y stop.
#define G_CAPW N_Y8STOP Ox2F I Capti on wi ndow #8 Y stop.

data is the position setting, which could be:

pos_x_start 2 ~ 718
pos_x_stop 2 ~ 720
pos_y start 0 ~ 476(NTSC)/572( PAL)
pos_y_stop 0 ~ 480(NTSC)/576( PAL)

Caption/Overlay Scale Control

Caption/Overlay for each window/field are scalable. The following four scales are
available to be selected for each window/field:

00 — x1 (horizontally and vertically)

01 — x2 (horizontally and vertically)

10 — x2 (vertically only)

11 — x4 (horizontally and vertically)
The 614 uses one Scale Control register to control the scales for all 8
windows/fields. The register bit layout is shown in Section Il above, with
Reg_Index=03h. By calling fpga_reg_wite ( board, address, data ), toload
all scale settings. In the function, the arguments:

board is board instance;

address is the register index of the Scale Corgpéter. It's:
#define G_CAPW N_SCALE 0x30 // Caption/ Overlay Scale Control Reg.

data is the formed scale data, consist of;
| VBS1| VBSO| WI'S1| W7'SO| W6S1| W6SO| WbS1| WeSO| WISL| WISO| VBS1| VBSO| V2S1| W2SO| WLS1| WLSO|

Caption Character Font or Overlay Bitmap Data L oading

In the 614 FPGA, there are four RAM blocks used for holding the caption
character fonts and/or overlay bitmap blocks. For the program to access them
and load the data, they are mapped to:

#defi ne G_CAPRAMCHAR 1 0x0000 // Caption character or overlay bitmp RAM
base address for char/bnbl k 0-31 of the w ndow 1&2.
#def i ne G_CAPRAMCHAR 2 0x0100 // Caption character or overlay bitmp RAM
base address for char/bnbl k 32-63 of the w ndow 1&2.
#defi ne G_CAPRAMCHAR 3 0x0400 // Caption character or overlay bitmp RAM
base address for char/bnbl k 0-31 of the w ndow 3&4.
#def i ne G_CAPRAMCHAR 4 0x0500 // Caption character or overlay bitmp RAM
base address for char/bnbl k 32-63 of the w ndow 3&4.
#def i ne G_CAPRAMCHAR 5 0x0800 // Caption character or overlay bitmp RAM
base address for char/bnbl k 0-31 of the w ndow 5&6.
#def i ne G_CAPRAMCHAR_6 0x0900 // Caption character or overlay bitmp RAM
base address for char/bnbl k 32-63 of the w ndow 5&6.
#def i ne G_CAPRAMCHAR 7 0x0C00 // Caption character or overlay bitmp RAM
base address for char/bnbl k 0-31 of the w ndow 7&8.
#def i ne G_CAPRAMCHAR_8 0x0DO00 // Caption character or overlay bitmp RAM

base address for char/bnbl k 32-63 of the w ndow 7&8.
Within the #define’s, G caPraMCHAR 1 and G_CAPRAMCHAR 2 are in one RAM block
(contiguously); G_caPrRAMCHAR 3 and G_CAPRAMCHAR 4 are in one RAM block
(contiguously); G caPRAMCHAR 5 and G_CAPRAMCHAR 5 are in one RAM block
(contiguously); and G_caPRAMCHAR 7 and G_CAPRAMCHAR 8 are in another RAM block
(contiguously);



With an indirect access method as shown below, to load the caption character

fonts or overlay bitmap-blocks:
#def i ne G_CAPRANVDATA

#def i ne G_CAPRAM NDEX
fpga reg wite ( b, G _CAPRAM NDEX,
for (i = 0;

{
}

i <8;

fpga_reg wite ( b, G _CAPRANDATA,

i ++ )

0x08
0x0A

/1 Capti on RAM dat a[ 15: 0]
/1 Capti on RAM i ndex[ 15: 0]

capovl Ranttart );

capovl Data[i]

)

In the example above, it's an one-char/blk-by-one-char/blk base loading sample.
Consider a caption character font (8x16 pixels/char) or an overlay bitmap block
(8x16 pixels/blk), consisted of

Char-byte[0]
Char-byte[1]
Char-byte[2]
Char-byte[3]
Char-byte[4]
Char-byte[5]
Char-byte[6]
Char-byte[7]
Char-byte[8]
Char-byte[9]
Char-byte[10]
Char-byte[11]
Char-byte[12]
Char-byte[13]
Char-byte[14]
Char-byte[15]

or

bitmap-byte[0]
bitmap-byte[1]
bitmap-byte[2]
bitmap-byte[3]
bitmap-byte[4]
bitmap-byte[5]
bitmap-byte[6]
bitmap-byte[7]
bitmap-byte[8]
bitmap-byte[9]
bitmap-byte[10]
bitmap-byte[11]
bitmap-byte[12]
bitmap-byte[13]
bitmap-byte[14]
bitmap-byte[15]

the capovl Dat a [8] should be formed like:

capovl Dat a[ 0]
capovl Dat a[ 0]
capovl Dat a[ 1]
capovl Dat a[ 1]
capovl Dat a[ 2]
capovl Dat a[ 2]
capovl Dat a 3]
capovl Dat a[ 3]
capovl Dat a[ 4]
capovl Dat a[ 4]
capovl Dat a[ 5]
capovl Dat a[ 5]
capovl Dat a[ 6]
capovl! Dat a 6]
capovl Dat a[ 7]
capovl Dat a[ 7]

Char-byte[1];
capovl Dat a[ 0] <<8
Char-byte[3];
capovl Dat a[ 1] <<8
Char-byte[5];
capovl Dat a[ 2] <<8
Char-byte[7];
capovl Dat a[ 3] <<8
Char-byte[9];
capovl Dat a[ 4] <<8
Char-byte[11];
capovl Dat a[ 5] <<8
Char-byte[13];
capovl Dat a[ 6] <<8
Char-byte[15];

+

Char-bits[0]
Char-bits[2]
Char-bits[4]
Char-bits[6]
Char-bits[8]
Char-bits[10]

Char-bits[12]

= capovl Dat a[ 7] <<8 + Char-bits[14]
In the char-byte[ ] or bltmap byte[ ], when bit=1, the pixel will be overlaid; while
when bit=0, the pixel will not be overlaid, but could be transparent or with a

background.

/I or bitmap-byte[1]
/I or bitmap-byte[0]
/I or bitmap-byte[3]
/I or bitmap-byte[2]
/I or bitmap-byte[5]
/I or bitmap-byte[4]
/I or bitmap-byte[7]
/I or bitmap-byte[6]
/I or bitmap-byte[9]
/I or bitmap-byte[8]
/I or bitmap-byte[11]
/I or bitmap-byte[10]
/I or bitmap-byte[13]
/I or bitmap-byte[12]
/I or bitmap-byte[15]
/I or bitmap-byte[14]



Caption/Overlay Window For mation and Data L oading

Each window (field) of Caption/Overlay is formed with a series of selected
caption character or overlay bitmap-block selection # + their attributes (including
transparent mode and color selection). It's aligned like following for each
window/field:

1* Selected Char/bmBlk Attribute (Transp+Y[2:0]+U[2:0]+V[2:0]) + Char/omBIk#[5:0]
2" Selected Char/bmBIk Attribute (Transp+Y[2:0]+U[2:0]+V[2:0]) + Char/bmBIk#[5:0]
3" Selected Char/bmBlIk Attribute (Transp+Y[2:0]+U[2:0]+V[2:0]) + Char/bmBIk#[5:0]

Last Selected Char/bmBlk Attribute (Transp+Y[2:0]+U[2:0]+V[2:0]) + Char/bmBIk#[5:0]

Refer to the Section-Il, for the details of attribute formation and char/bmBIlk
selection.

For holding the window formation data, there are eight RAM blocks (in the 614
FPGA) designed for all eight windows/fields individually. Their base address
mapping is designed as following:

#defi ne G_CAPRAMATTR 1 0x0200 // Capti on wi ndow #1 attr RAM base.
#defi ne G_CAPRAMATTR 2 0x0240 // Capti on wi ndow #2 attr RAM base.
#defi ne G_CAPRAMATTR_3 0x0600 // Capti on wi ndow #3 attr RAM base.
#defi ne G_CAPRAMATTR 4 0x0640 // Caption wi ndow #4 attr RAM base.
#defi ne G_CAPRAMATTR 5 0x0A00 // Capti on wi ndow #5 attr RAM base.
#defi ne G_CAPRAMATTR_6 0x0A40 // Capti on wi ndow #6 attr RAM base.
#defi ne G_CAPRAMATTR 7 Ox0EOQ // Capti on wi ndow #7 attr RAM base.
#defi ne G_CAPRAMATTR_8 OxO0E40 // Capti on wi ndow #8 attr RAM base.

To load the attribute+selection data into the FPGA RAM blocks, use the following

method for the window/field data loading:
char bmpRAMbase = G_CAPRAMCHAR #;
fpga_reg wite ( b, G CAPRAM NDEX, char bnpRAMiase); /1l set RAM start
for (i=0; i<N, i++ ) {
fpga_ reg wite ( b, G CAPRANMDATA, char_bnp bl k #[i] );

Where, # could be 1, 2, 3, 4, 5, 6, 7, or 8 (window/field number); N is the total
number of the char or bitmap blocks in one window/field.



