49
4A
5E
52
53
50
70
44
67
45
66
56

5B
5D
4C
6E
63
64
6A
54
55
6C
4E
59
58
5C
5F
47
6D
4F
6F
73
5A

573

73
74
94
82
83
80
12
68
103
69
102
86
87
91
93
76
110
99
100
106
84
85
108
78
89
88
92
95
71
109
79
1k
115
90
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Write all pixels around P1 that have same color, using current color.
Write all pixels around P1 with current color, until edge.

Draw arc: center P1, start P2, 0 <length <2047.

Blank display for faster writing.

Toggle highest plane (7 in 2440, 3 in Q420).
_ Text draw, using SETCSZ and SETORN.
Write entire screen with current color.
Pixel value = color map address. (Note 1)
Draw vector from P1 to P2, complement pixels; WRMASK and SETCOL nat used.

Write CRT controller regisier.

Set auto increment between characters.
Draw crosshair cursor at P1, using complement draw.
Draw vector from P1 to P2, using WRMASK, SETCOL and PATERN.

Fill rectangle defined by P1, P2 diagonal. Fast, but no patterns allowed.
Set font size. 0<AX<8,0<AY <16

(Note 2)

Initialize control functions to default values.
0=<X)Y=<1024
0=<X)Y=<1024
(Note 3)
(Note 4)
Close polygon substructure. '
Fill polygon defined by POLYS, POLYYV, ..., POLYV. . il ;

Add vertext to polygon; invisible edge.
Draw edge to polygon defined by POLYS, POLYYV, ..., POLYV.
Initialize polygon data structure.

Add vertex to polygon; visible edge.

Set origin of display (upper left corner) to P1.
Controller returns two bytes. (Note 5)
— 0=all planes off; 255 =all planes on.
Read rectangle defined by P1, P2 diagonal. (Note 6)
Outline rectangle defined by P1, P2 diagonal.

Fill rectangle defined by P1, P2 diagonal.

Write AX successive pixels from P1. 0 <=AX <1023
Relative move P1. —2048 <AX,AY <2047
Relative move P2. —2048 <AX,AY <2047

Read pixel at P1.
Set current color (0 to 255 in 2440, 0 to 15 in 2420).

Set character orientation. (Note 7)

Set character size. 0 <scale <255 for times 1, 2, ..., 256.
Read polynomial signature from display (two bytes).

Wait until the specified number of fields has occurred.
Cursor dimensions = 2AX + 1 wide by 2AY + 1 high.
Write pixel at P1, using current color. AXA—
Set write mask. INIT sets to 255 (all planes written).

- Write rectangle defined by P1, P2 diagonal. (Note 6)

Draw vector from P1 to P2; write = present value EXOR current color.

Magnify memory relative to display origin. 0 <scale <15 for times 1, 2, ..., 16.

4
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OP CODES IN HEX ORDER

S

NOTE 3: PATTERNS

<

NOTE 5: CONFIGURATION BYTE 1

HI HEX
a 5 5 7 LINES (bit 3%
T R -
0 PATERN CLEAR PIXBLT ' . O . SHORT DASH [Eli=s
1 CMAP DRAW CURSOR  REEETE s DASH-DOT
Lp & St oo
2 MOVP1 ARC OMPDR ] _- = DASH.DASH.DOT
3 MOVP2 | RE XDRAW I B o oxs
4 | poLyc RMOVP1 LAECT2 AREA (bit 3=0)
5 POLYM HMOVPz FFILL 0 - HALF TONE 1 - DIAG. NEG SLOPE 2 - DIAG. POS SLOPE
_ |6 [CRTWR | POLYS | POLYO .-'. "-.
O | 7 | szCur POLYV POLYF
H | 8 | cspacE | seETCSZ | AFILLY
X "9 [Fsize SETORN | AFILL2 Ll
A | GRAFIN ZOOM RLFILL 3 - HORIZ DASH 4~ LONG DASH 5 GAID
- O W . SRR L g
B | BLANK PPAN CHAR - = Bl v
c | rRomask | siGRD | RPIXEL »
R B e
D | BLINK RDCONF | WPIXEL
PETEE EEESE ki
E | SETCOL | INIT RDR
| F_ SYNCH | WRR . = al

NOTE 1: DEFAULT COLOR MAP

PATTERN ARGUMENT

MODE % % PATTERN
X 0 X FOREGROUND: Write AI'I Planles
X 1 X FOREGROUND: Use Write Mask
1 X X BACKGROUND: Zero, Use Mask
0 X 0 BACKGROUND: Zero All Planes
0 X 1 BACKGROUND: No Change

Pixel Value R/R Max. G/G Max. B/B Max.
0 0 0 0
1 0 0 0
2 1.0 0 0
3 1.0 0 0
4 0 1.0 0
3 0 1.0 0
6 1.0 1.0 0
Z 1.0 1.0 0
8 0 0 1.0
9 0 0 1.0
A 1.0 0 10
B 1.0 0 10
(o] 0 1.0 1.0
D 0 1.0 1.0
E 10 1.0 4.0,
E 3.0 1.0 1.0

Above for 4 plane 2420; for 2440, use the following:
P= 224ﬁ + 288 + 3@ where P is pixel value (base 10),
ﬁ and & are fractions of maximum chosen from
(0, 1/8, ... 7/8) and 8 from (0, 1/4, 2/4, 3/4)

NOTE 2: GRAFIN ARGUMENTS

NOTE 4: PIXBLT DIRECTION BYTE

Bit Meaning

0 SWAP XY AXES

1 DESTINATION, Y DEC
2 DESTINATION, X DEC
3 SOURCE, Y DEC

4 SOURCE, X DEC

Bit IF=0 IF=1
0 33 Hz 60 Hz
1 0: 4 Planes
2 1: 8 Planes
3 2-7 Reserved
4 No GRAFIN [ erarn

NOTE 6: RECTANGLE SIZE, IN PIXELS

| ABS(P1X - P2X) * ABS(P1Y - P2Y)

NOTE 7: CHARACTER ORIENTATION

iF
L
=

ik

be set to the value of Bit 4.

If Bit 7 =1, then bits 6, 5, ..., 0 overwrite the corresponding positions in the Mode

Register.

ﬁ Initialize Scale Factors and Delimiter GRAFIN MODE REGISTER
L Set Cursor Tracking Mode — [ G S —— e —— 1
2| Set Transparent Mode IF=1 Cursor Clip —
T FRAC | INT I HI FRAC | INT R Sl

X OFFSET X MULTIPLIER Y OFFSET Y MULTIPLIER Set Scale and Offset Report Both Edges if Bit 1 Set
4| DELIMITER | Set Transparent Mode Delimiter
— o 7 (MSB) 0
5| Sample Screen Position
6| Sample Tablet Position 0 0 0
7 [MODE ARG| Write Mode Register (See GRAFIN MODE REGISTER chart)

If Bit 7=0, bits 2, 1, and 0 point to the target bit in the Mode Register, which is to Undefined*

Leading Edge Only if Bit 1 Set
Buttons Active

IF =0 (Default for all bits) Button‘LeveI
* Leave reset for future compability

Wrap ——
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Draw vector from

Fill rectangle defi

Initialize control f

Draw edge to pol
Initialize polygon

Set origin of disp!

Read rectangle d
Outline rectangle

Fill rectangle defi

Read pixel at P1.

Read polynomial
Write pixel at P1,

Draw vector from

Write all pixels around P1 that have same color, using current color.

Draw crosshair cursor at P1, using complement draw.

Close polygon substructure.

_Fill polygon defined by POLYS, POLYV, ... . POLYV.

Write all pixels around P1 with current color, until edge.

Blank display for faster writing.
"Toggle highest plane (7 in 2440, 3 in 0420).

Write CRT controller register.

P1 to P2, using WRMASK, SETCOL and PATERN.

ned by P1, P2 diagonal. Fast, but no patterns allowed.
Set font size. 0<AX =<8, 0<AY <16
(Note 2)

unctions to default values.

(Note 3)

e —

ygon defined by POLYS, POLYV, ..., POLYV.

data structure.

lay (upper left corner) to P1.

Controller returns two bytes. (Note 5)

0 =all planes off; 255 = all planes on.
efined by P1, P2 diagonal. (Note 6)
defined by P1, P2 diagonal.
ned by P1, P2 diagonal.

Set current color (0 to 255 in 2440, 0 to 15 in 2420).

Set character orientation. (Note 7)

signature from display (two bytes).

Wait until the specified number of fields has occurred.

e e

using current color.

Set write mask. INIT sets to 255 (all planes written).

P1 to P2; write = present value EXOR current color.

Draw arc: center P1, start P2, 0 <length <2047.

Text draw, using SETCSZ and SETORN.

Pixel value = color map address. (Note 1)

Set auto increment between characters.

0=<X,Y=<1024
0=<X,Y=<1024

Add vertex to polygon; visible edge.

1 Write AX successive pixels from P1. 0<AX <1023

(Note 4)

Add vertext to’ polygon; invisible edge.

Relative move P1. —2048 <AX,AY <2047
Relative move P2. — 2048 <AX,AY <2047

Cursor dimensions = 2AX + 1 wide by 2AY + 1 high.

Set character size. 0 <scale <255 for times 1, 2, ... , 256.

AX,AY <4095

- Write rectangle defined by P1, P2 diagonal. (Note 6)

Magnify memory relative to display origin. 0 <scale <15 for times 1, 2, ..., 16.




. k3 e % R
f 2 : & 5 N
! \ % 1
\\_/ \/ _551
OP CODES IN HEX ORDER NOTE 3: PATTERNS NOTE 5: CONFIGURATION BYTE 1
HI HEX e \
4 54 6 7 LINES (bit3=1) : Bit +IF=0 - I F=F wof
= s B i
’ 4 PATERN | CLEAR | PIXBLT N BN BEE BER sovos Flits e AL f 60 Hz !
N e LONG DASH i S 0: 4 Planes
v 1 CMAP DRAW CURSOR B ] ] DASH-DOT :
4 DASH-DOT-DO 3 .
2 MOVP1 | ARC COMPDR - g R e 2 LR Plotigs
3 MOVP2 | RECT1 | XDRAW ?"—-- u‘ Sz = o P &
4 | POLYC | RMOVP1 | RECT2 e o 4 .CHARIN e Lo
5 POLYM RMOVPZ FF'LL 0 - HALF TONE 1 - DIAG. NEG SLOPE 2 - DIAG. POS SLOPE i
_ | 8 |crRrwr | PoLys | poLvo .-" -'-. - / !
O'| 7 | szeur | POLYV '-}POLYF i : ;
"H |'s [ cspacE | seTcsz | AFILLT atas l..._-" "-.-‘.L NOTE 6: RECTANGLE SIZE, IN PIXELS
X : :
9 | FSIZE SETORN | AFILL2 anssuzuzngace _-"l :
A | GRAFIN ZOOM RLFILL 3 - HORIZ DASH 4 - LONG DASH 5- GRID | ABS(P1X-P2X) * ABS(P1Y - P2Y) |
- O . . CTRER o P ooy
B | BLANK PPAN CHAR - owm o
S = = . . e
C | RDMASK | SIGRD RPIXEL | [ ————
- ! - = EE o Em o] ¥ !
D | BLINK RDCONF | WPIXEL | :
E [.sETCOL . . NOTE 7: CHARACTER ORIENTATION !
Dt ponls WERMASK. L . SYNCH___ | R el R — CAB o RN Vs SN R 5855 1 SN 1 - P AR ra— -

40
NOTE 1: DEFAULT COLOR MAP :‘ ':
Pixel Value | R/RMax. | G/GMax. | B/BMax. PATTERN ARGUMENT
0 0 0 0 T y TR,
NORM | LINE 5 \___‘; J_l i
1 0 0 0 MODE NV AREA PA:I'TERTI P1
2 1.0 0 0 0 X FOREGROUND: Write All Planes i 3
3 1.0, 0 0 1 X FOREGROUND: Use Write Mask
4 0 1.0 0 1 X X BACKGROUND: Zero, Use Mask
5 0 1.0 0 0 X 0 BACKGROUND: Zero All Planes
6 1.0 1.0 0 0 X 3] BACKGROUND: No Change
T 150 1.0 0 6 2
8 0 0 1.0
9 0 0 1.0
o — o — e ——]
A 1.0 (¢] 1.0
s % % o NOTE 4: PIXBLT DIRECTION BYTE
(o} 0 1.0 10
D 0 s 1% Bit Meaning
Y AXE
E 1.0 1.0 1.0 0 SWAR S
F 1.0 10 10 1 DESTINATION, Y DEC
2 DESTINATION, X DEC
Above for 4 plane 2420; for 2440, use the following: 3 SOURCE, Y DEC
P= 224ﬁ+ 288 + 36 where P is pixel value (base 10), 4 SOURCE. X DEC
ﬁ and é are fractions of maximum chosen from
(0, 1/8, .. 7/8) and B from (0, 1/4, 2/4, 3/4)
NOTE 2: GRAFIN ARGUMENTS
EI Initialize Scale F GRAFIN MODE REGISTER
1] .Set Gursor Tracking Mad L e = ———— ——=———
o e IF=1 Cursor Clip — P
L | e Xmit |
s |
X L S ind Offse: | |
- e | |
T | |
| |

Sample Table
——
MODE ARG | Writ¢

3
4*7;“ =
5| Sample
6
y

fBit7

be'set to the eof B
IfBit7=1, the
Register

verwrite th
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