
r 
A-2. GRAPHIC 8 Controller Instruction Surnmary(Gont) [i 

--, 

ALPFIAllE'l'ICAL LIST I 
'-'OJ 

MNEMONICS FORMAT DESCRIPTION PAGE NUMBER 

�~� 

(, 
15 14 1.3 12 11 10 9 8 7 6 .) I. ,>' ., 

1 0 .. J .. 
I I I I I 
I 0 I 0 0 0 I 1 0 0 ! 0 1 1 PR# I AXlDTO 

(,-
ADDI I I I I I DISPLAY 3-23 

I .. '" I RJ1;GIsttR 
I + DATA , l'MHEDIA'r'S 
1- - I L· 

I I I I I I 
0 I 0 0 I) ! 0 l. 0 I 0 0 1 I x I ;or I x x x I 

CAI.L I I .' J .. I I I CALL �3�~�1�5� ... 
I SmUlOllTINE 

I 
�S�U�!�l�R�O�I�l�T�I�~�1�E� ADPU;SS I 

I I 
I I i I I I 

0 I 0 0 0 I 0 1· 0 I 0 0 1 I x x x I X A17 AU I CALL 
*C'ArJ.E I I I I I ! EmNDED 3-15 

I SUlUtOIlTINE 'i I 
... ! 

U5 . smlROtl'Tlm: Al)DRESS . AO I 
I 

I 
I- I I I I I I 
I o ! 0 ·0 o t 0 1 o I 0 1 o I x x x I x x x I 

CAU'!,(E) ! I I I I ! I CALL 3-16 
! I RELATIVE 
I SUJROIlTINE INCREMmI' (IN EVEN !!'1'ES) I 

, .".' 
I I 

I I I ! I Dl,AW 
( 

c,'RAR 1 I 0 0 1 I 1 1 B I 1 I 1 1 CHARACTER ASCII CODE SINGLE 3-9 
I I I ! I cw.AC'rER 

I I I I I I CLEAR 
f 

"ruM 0 I 0 0 0 I 1 1 0 I 1 1 1 I x x x I x x x I MAPPINt'l 3-28 
I I I I I I MFHORY I 

I-I I I I '! �S�~�U�-�U�l�S� LENGTH DR.I\.W 
D'RKY I o I 1 1 1 I 1 I QIV I QII (OR cncu: RADIUS) CONIC 3-11 

I I I I I y (, 

I 
I 

A-tO 
I 
I 



Table A-2. GRAPHIC 8 Controller Instruction Summary (Cant) 

ALPHABETICAL LIST 

MNII:!!ONICS FOBMAT DESCRIPTION PAGE NUMBER 

15 14 13 12 11 10 9 8 7 6 !i 4 3 2 1 0 

I I I I I DRAW SB:ORT 3-6 
DRSR 1 1 01+ Y-INCREMEN'l' I o I o I + X-INClU:MEN'l' RELATIVE 

I 1- , , ,-
.. _' 

I I I I I DRAW X 3-5 
--r.', DRXA o I 0 1 1 I 0/+1 X-COORDINATE I AlSOLtJTE 

/ , ,- , . I 

I I I I I I DRAW X 3-5 
\,. .... DUll I 0 I 0 1 1 I 1 1 + I X-INCUHUr I ULATIVE 

/ I I 1- I I 
"f' 

I I I i I I DRAW Y 3-6 
DltA 1 0 I 1 0 o 1 01+1 Y-COOIDINATE I AlSOLtJTE 

I 1 I ! - I I 
'-f 
: 
\. 

I I _J_~ I I I I DRAW Y 3-6 
DIU 1 0 I 1 0 o 1 1 I + I Y"INatHEN'l' I RELATIVE 

I , I ,- I. I 

,~ 

1 I I I I I I 
*P'tPG I 0 I 0 0 o I 1 1 1 I' 1 0 1 I x x x I X AI7 A161 

I I I I I , I 
I I FILL A 
IAU ADDRESS Of LIST OF VERTICES AO I CONVEX 3-32 
I I POLYGON 
I .1 I I 
INt IUtl NIlM!!R Of VEltUCES I 
I ! I I 

-, 

I I I I I I I 
I 010 0 010 0 010 0 o I x X xix x x I JW.T REFRESH 3-20 

\ .. / I I I J I I I 

I I I I I I 
*tNIT o I 0 0 o I 1 1 1 I 0 0 1 I x x x I x x x I INITIALIZE 3-28 

I I I I I I 

to.! 
_..J 

. .J 

A-ll 
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Table A-2. GR.,t\PHIC 8 Controller Instruction Summary (Cont) 
(: 

ALPHABETICAL LIST I 
MNEMONICS FQ'&.'iA'l' DESCRIP'!ION PAGE NT;'}! llER f; 

lS 14 13 12 11 10 <} 8 7 6 5 4 :; 2 1 0 

I I I I I i I 
IZPR I 0 I 0 a a I a 1. 1. I a a 0 I x x x Ix. x xl IN!l'!A1. IZl!; 3-2'7 I 

I I I I I I --.. I ~, 

I 
I ... ", I I I I -, 
I a I 0 0 0 I 0 1. a I 0 0 0 lx lC xix. x x I 

JMl'M I I I I I I I JUMP AND tlARK 3-18 
I I 1 
I I. I JUMP ADDRESS (IN E~lE~t BYrES) I 

I "i 
i 
" 
i 

I I - I 

( :~:, ~'1 

i +. Jl1MP . I;NClW1!N't I I I Jt:1fP SHOR'!' 3-13 
JMl'R I 0 I 0 0 o I 1 a 1 I - (UI EVEN mES) mATtV! , I I I f 

-~'" 

I I T 1 I I I 
I 0 I a 0 a , 0 0 1 I 0 1 a I it x; xix x xl JUMP IrDIS'" 

J'Ml'Z I I , I I I I PLA! REGISTER 0 3-14 f 
I I I CONTE~rrs fa a 
I I I JUMP ADDUSS I 
I I I ( 

I I ! I I I 
! a I 0 0 a I 0 0 1 I 0 1 0 I x: x: x: I x A17 .\16 JT1Ml> EXTENDED 

*JMPZl I I I I I I IF DISPLAY 3-14 
( 

I REGISTER 0 
Ius A14 JUMP ADDRESS . . AO CONTlurrs fa 0 
I I 
I-I I I I I , 
I 0 I 0 0 a I a 0 1 I a 1 L I x. x: x I x: x xl JUMP RELATIVE 

JPU , I I I I I I IF DISP!",,-y 3-15 
I -, REGISTER a 

I 
I .roM!' tNCi.l.EMlNT (IF EV1!:N Bm3) I CONTENTS fa 0 
I I ( ! 

I 
( 

(: 
A-12 I 



Table A-2. GRAPHIC 8 Controller Instruction Summary (Cont) 

ALPHABETICAL LIST 

MNEMONICS FO~.AT DESCRIPTION PAGE NlJMBER 

-{ . 

15 14 13 12 11 10 9 8 7 6 S 4 3 2 1 0 
,.~.~-

I I I i, I I 
a I a 0 o I a a 1 I a 0 1 I x x xix x x I 

JR...l>!P I I I I I I .roMP RELATIVE 3-13 
I 

JUMP INCREMENT (IN EVEN BnES) I 
I 

I I I I I I I 
I", I 0 I 0 0 010 0 1 1'0 0 a I x x: xix lC xl 

JUMP I I I I I I I JUMP 3-L2 
I I 1 

·1 I I I .roMP ADDRESS I }. 

I I I 
• ':...iI' 

I I I I I I I 
I 010 0 010 0 1 I 0 0 o I x x xix A17 A161 . -' . 

*JUMP! I I I I I I I 3-12 .roMP EXTENDED 
I I ADDRESS 
IA15 Al4 • JUMP ADDRESS . AO I 
I I 

I I I I ! 
I a I a 0 011 1 010 0 1 I DR.# LOAD DISPLAY 

LDD! I I I I I REGISTER 3-22 
I IMMED lATE 
I DATA 
I ,. 

I I I I LOAD DISPLAY . LDDP I 0 I 0 0 1 I 1 I DISPLAY PARAMETERS P ARA.'1ETER 3-25 
" 

I I I I REGISTER 

I I LOAD 
LDDZ 010 0 1 I 0 DISPLAY Z PARAMETERS DISPLAY 3-26 

I I Z REGISTER 

,- . 

A-13 



I 
Table A··2. GRAPHIC 8 Controller Instruction Summary (Cont) (! 

"''''1 

ALl'RABE'l'IC.u, LIST ( 
MNEMONICS FORMAT DESCRIPTION PAGE N1JM!ER 

~, 
( 

is 14 13 1.2 11 10 ~ " 7 :5 5 4 3 2 1 0 " 

. 
"", I I I LOAD I 

LDKX 0 I 1 1 1 I 0 I QIlI 01 X SEMI-AlIS LE.NG'l'R I CONIC 3-11 
, __ 1. _ I I I X REGISTER - I 

1 I I I I LOAD PIXEt. 
*LDPD o I 0 1 1 I 1 x xl xl GlAY LEVEL I DATA 3-28 

I I I I ! REGI.STER ... ...., I 
i I I ,--I 

o I 0 0 0 I 1 1 0 I 0 0 0 I DlVI I REGI LOAD DEVICE 
LDRI I I I I I F<l!:GlSnR 3-23 

I ! - I IMMEDIATE 

(. 
I xl x I xl OAT.\. 
I I ! (, 

-.- , 

I-I I I I I I 
I o I 0 0 o I 1 1 o I 0 1 0 I x I xl x x x I I 

L.DSP I I I I I I I LOAll STACK 3-22 
I 1 P01NTtR 
I unlESS I 
I I f 

r 
( 

I 
( 

( 

I 
I 

A-14 
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Table A-2. GRAPHIC 8 Cantrolle]!" Instruction Summary (Cont) 

ALPHABEtICAL LIST 

MNEMONICS FORMAT DESCRIPTION PAGE ~BER 

_:.4 

15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0 

I I I I I .;~- I I 
I 0 I 0 0 Oil 1 I) I 0 1 o I x ;~ X xix A17 A161 LOAD 

"'LOS?! I I I I I I I EXTENDED. 3-22 
I I STACK POINTXIt 
IA15 ADDUSS . AO I 
I I 

I i I I I I LOAD TEXT 
Lar1 I 1 I 1 0 010 0 010 0 1 I !EXt INClEMENT I U!CREMENT 3-27 

I I I I I I IlEGISnll 
~ ..... 

• 1 

I I I I I 
LDXA 010 1 o I o I ... I X-COORilINATE I LOAD It ABSOLUTE 3-3 

I I .I-I . I 

--' 
I I r I I J 

Lon I 0 I 0 1 o I 1 I ... I It-INCRli'BENT I LOAD X !W.ATIVE 3-3 
I I I I-I .. '. I 

. f 

I I I I I J I 
I 0 I 0 q 011 0 010 0 o I x 'x xix x x I 

LINK I I I . I I I I SYNCHRONIZED 3-19 
I 1 I 'LINKAGE 
I I I Al4 • LINK ADDRESS . AO I 
I ! I 

I j I I I I 1 
"'LIm I 010 0 011 0 010 0 o I x X xix x xl SYNCHRONIZED 

I I I I I I I LL'li>AGE 3-19 
I I EXTENDED 
IAl5 . LINK ADOUSS . AO I 
I I 

I • 

A-15 



Tabla A-2. GR .. .!'I.'pHIC 8 Controller Instruction Summary (Cont) 

.. ---
MNEMONICS FORMA! DESCRIl'TION 

15 1.4 13 l2 tl 10 9 8 i 6 5 4 3 2 1 0 

1-""'·"-- ! i I I I I I I 

"'MDLU I 0 I 0 () 0 I 1 1 0 I 1 0 1 Ix x x Ix A11 Al61 XODl" 
I 1 I I , I I :r.OOKtlP 
I I TABLE 
IAU GRApH!C 8 ~liORY ,IDDRESS . AO I 
I I 
I I I 
lAM I Ni1M:BEll 0' GRAPHIC 8 a-BIT Bms I 
I I I 
I I I I I I 
I 0 I 0 0 0 I 0 0 0 I 0 I VIDEO CONTROLLER(S) I 
I I I I I I 
I I I I I -"I 
I 0 ! 0 0 0 I 0 0 0 I 1 I LITr ADDRESS I 
I I I I I I 

I I I I 1 I LOAD 
MODE I 0 I 0 0 0 I 1 1 1 I 0 1 0 I l!OOE I INSTRUCTION 

I I I I I -! :-lOOE REGIS'l"ER 

I I i I I I I 
*MVPD I 0 I 0 0 0 I 1 1 0 I 0 1 1 I :t x: x Ix A1.7 A1,61 lion 

I I I I I I I PIUt 
I I DATA 
l..us . GaAiRIC 8 MEMORY ADDRESS . AO I 
I I 
I I I :( I I 1 
lAM. IRELI Y Inul I 
I I IINCl I I 
I " I 
I Ul!TIAL X VALUE I 

1--- I 
1 

I rnTIM Y: VALUE I 
I I 
I I 
I 1INAI. X VALUE I 
I I 
I --"I 
I FINAL Y 'l Al.UE I 
I , 

r I I I I MOVE I 

MVSR I 1 I 0 1+ Y-INCREMENT I 0 1 I + X-INCFl..EMEN'l' SHORl' 
I I I- I 1- UW.TIVE 

A-16 

PAGE mlMBER 

3 ... 31 

3-28 

3":29 

3-5 

(, 

I 

r 

I 
r 
(, 
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Table A-2. GRAPHIC 8 Controller Instruction Summary (Cont) 

ALPHABETICAL LIST 

~ONICS FORMAT DESCRIPTION PAGE mlliBER 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I I I I 
MVXA. 011. 0 1. 1 01+1 X-COORDINATE MOVE X A.BSOLU'l'E 3-4 

I I ,- , 

I I ! I 
MlTXlt 011 0 1 I 1 I + I X-!NCREMENT MOVE X RELATIVE 3-4 

I I 1- , 

I I I i 
~A o I 1. 1 a I 01+1 Y-COORDINA'I'E MOVE Y ABSOLU'l'E 3-4 

I I 1-' 
~L, . 

I I I I 
M.VYR a I 1. 1. o I 1 I + I Y-!NCREMENt MOVE 'l RELATIVE 3-4 

! I 1-' 

I I I ! I I ! 
NOOP I a , 0 0 Oil 0 1. \ 0 0 010 0 010 0 o I NO OPERATION 3-13 

I I I I I I. I 

I I I I I PO IN'!' 
PPtlt 1 I 1. \+ 'l- !NCl.U:M1l;m: I a I a 1+ X-!NCREMEN'!' PLOT 3-6 

I I- I I 1- RELATIVE 

I I I I I 
*PPTA a , a 0 a I 1. 1. 1 I 1 1 o I ROT I TAB. INCA. POIN'!' PLOT 

I I 1 ! \ tABULAR 3-7 
ABSOLU'l'E 

I I 
F I x x x xl+ COORDINATE 

I 1-

A-17 



( 

Table A-2. GR.APRIC 8 Cont.roller Ins tructionSummary (Cont) 

.~lRAS!tICAL LIst 

MNEMONICS FOtuiAT DltSCRIPtION PAGE NUMBER 

15 14 13 12 tl. 10 9 8 7 6 5 I. 3 2. 1 0 ~ 

I I I I I I I 
*?Pn I 0 I 0 0 011 1 1 I 1 1 1 1 apt I TAJ. INCR. I POINt PLOT 

I I , I I , , TABU1.A& 3"'8 
RELAtIVE .. , 

I 'I I 
"IX x It lC I + INC1U!MINT 
I I ,- ,. I, ., . .. ~ . 

I j I I I !?OINT 
*?P'!4 I 0 I 1 0 1 I 0 I + l'--<lOOID INln! I PT.O'! 3~7 , I I ,- , t ASSOt-un: 

I I j' I I POINT 
*PPnt I 0 I 1 0 11 1 1+ Y"'INCUlG:NT I ~OT 3-7 

I I I I- I YanAtm I 
I I I I I I RESTOR!! 

USD(E) I 0 I 0 0 011 0 010 1 o I Dill , DISPUl' 3-24 
I I I I I I REGISTER 

I 1 I I I I I 
R'!lm I 0 I 0 0 010 1 010 1. 1 I x x XII. x: xl uttraN 3-17 

( 
I ! , I I I I I 

I I I I I I SAVE 

( I.····· 

SAVt)(!) I 0 , 0 0 011 0 010 0 1 I nal ! DISPLAY 3-24 , ! I I I I REGISTER I. 
• 

I I I I DUW TWO 
txT , 1 I CB,AL\C'tEIf. 2. ASCII COD! 1 I C&UAc:rtB. 1 ASCII COD! I TABUUR 3-10 

I I 1 IClWtActEiS 

I 

A-18 



- -, 

, .. , ~ -

, -
-~ 

, 
j 

MNEMONICS 

*UPDT 

WA'l'E 

Table A-2. GRAPHIC 8 Controller Instruction Summar] (Cant) 

ALPHABETICAL LIST 

FORMAT DESCRIPTION PAGE NUMBER. 

15 14 13 12. 11 10 9 8 7 6 5 4 3 2. 1 a 

I i I I I UPDATE 
I 0 I a 0 a 1 1 1 I 0 1 1 I ;{ x: xix x x VIDEO 3-21 
I I I I I CONTROLLER 

REGISTERS 

I I I I I 
a 0 0 011. 1 1 I 0 0 o I x X- xix x xl WAIT 3-21 

I I I I 1 I 

A-19 





Table A-3. Graphic Controller Register Format Summary (Cant) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

DISPLAY 
DCR ASCII CHARACTER CODE CHARACTER 

REGISTER 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

r TEXT 
DTI 0 0 0 0 0 0 1 TEXT INCREMENT INCREMENT 

I REGISTER 

. I 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I CONIC X DATA 
K..'m IQr X SEMI-AXIS LENGTH REGISTER 

I (OPTIONAL) 
I 
t .. :l 

J 

QUI 

15 14 °1.:f 12 11 10 9 8 7 6 5 4 3 2 1 0 

I I I 
I CONIC Y DATA 

KYR IQIVIQII! Y SEMI-AXIS LENGTH REGISTER 
I I I (OPTIONAL) 

15 14 13 12 • 11 10 9 8 7 6 5 4 3 2 1 0 

. I I DISPLAY 
DZR IFl In 1t3 441 Z 

I REGISTER 
I 
I GRAY LEVEL SELECT -
LINE STRUCTURE SELECT 

BLINK SELECT 

VIDEO CONTROLLER NUMBER 
. ; 

DISPLAY SELECT CHP.u1GE ENABLE 

""". 

A-21 



L 
Table A-3. Gr~phic Controller Register Format Summary (Cont) (. 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

--1 I' DISPLAY 
DPR P ARAJ.'1E1'ER 

REGISTER ( 
.:) 

I I 
, 'I 

., 
I ! CHARACTER 
I SIZE I ' /', I CHAR ORIENTATION 
I 
! CHAR PARAMETER 

CHANGE ENABLE ( 
15 14 13 12 11 10 9 8 7 6 5 4 3 :2 

, 
0 .L 

I ...... ~ ," I . I I PAGE 
PGR I MEMORY REGISTER 

I PAGE I' I' : 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 I! 
I ! . t SENSE 

SENS I REGISTER 

I I 

CONTROLLER 
HALtED 

I: 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 I I I t1ASK 

~1KR I I REGISTER 

f: I - I' 

H...A.LT 

XlY OVERFLOW I 
REAL TIME CLOCK 

I 
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

- I! I I FUNCTION 
FUNS I CONTROL STOP 

I REGISTER (! -

I: 
A ... Z2 

I' 



Table A-3. Graphic Controller Register Format Summary ( Cant) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

FUNCTION 
FUNC CONTROL 

CONTINUE 
REGISTER 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I>f..ARGIN 
L.'1R PRESENT X OR Y MARGIN POSITION REGISTER 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

PIXEL 
PDR GRAY LEVEL BItS DATA 

REGISTER 

15 14 13 12 11 10 9 8 7 . . 6 5 4 3 2 1 0 

I St.A.RT 
SXl-3 . I X ADDRESS X 

I REGISTER 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

ST.A.RT 
SY1-3 Y ADDRESS Y 

REGISTER 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

LINE 
LNl-3 NUMBER OF LINES PER SECTOR REGISTER 

A-23 
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Table A.,.3. Graphic Controller Register Format Summary ( Cent) I 
IS 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I - 1-1 '-I I . I ! I STATUS 
STAl-3 I I I I I 1 REGISTER 

I_- I I I I 1 ( ~ I r .• I r 
I I I I MEM. SELECT, ENABLE 

CHANGE ENABLE I I I I I I I I SELECT AlB 
I I 
I I 

I 
-', 

I I 
I I CURSOR ENABLE 
I 
I CURSOR BLINK ENABLE ( ".~-~; 

, " 

.:S 

15 14 13 12 11 10 9 8 7 6 5 4 3 2. 1 0 I " 
I " X 

XCR I X CURSOR ADDRESS CURSOR [ ....,--

I. ADDRESS 

SIGN OV1i'L I 
SIGN 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 I 
," i ' y I yca I I Y CURSOR ADDRESS CURSOR 
I I ADDRESS 

SIGN OVFL L 
SIGN 

I 
15 14 13 12- 11 10 9 8 7 6 5 4 3 2 1 0 

1 0" I I I I -I I I LINE 
DL1 1 0 I 0 0 I 0 I 0 0 I LINE INCREMENT I INCREMENT 

I I I I I I REGISTER 
(, -

(' 

( 
A-24 
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Table Graphic Controller Register Format Summary ( Cont) 

15 14 13 11 10 9 8 7 6 5 4 3 2 1 0 

-, SYSTEM 
SCF 11 CONFIGURATION 

I REGISTER 
I , I I , 
I 1 1 I I RESERVED FOR 
I I I I -. HARDWARE , I I I 
I I I I BITS PER PIXEL 
I. ", , -
I I , MEMORY FIELD SIZE 
I ! -
I I NUMBER OF VIDEO CONTROLLERS 
I 
I SCREEN RESOLUTION 
I 
I RESERVED FOR HARDWARE 

BLINI{ STATUS 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 . 
CHARACTER 

CFR VALUE FONT 
REGISTER 

A-25 



Table A ... 4. Serial Interface Register Format Summary 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I I .1 I I RECEIVE 
RSRn I" I , I , STATUS 

I I I I ! REGISTER n 
I l I I I I I I 
I I I I I I I '- RDR. ENBL I I 

I I I I I I I 
I I ! I I I ,_ *DATA. TEBM ROY 
I I I I I I 
I I I I I , I *REQ .TO SEND , I I , I , -
I , I I I I . RCVRINTRP'1' ENBL 
I I I I I -
I I I I '- RCVa DONE 
I I I I , I I I . *DAtA SET ROY 
I I I -
I I I .. ' *CAR,R. 
I I -
I 1- *CLEAR TO SEND 
I 
I *lUNG IND 
~ 

*Used on full RS ... 232C interface ports 1, 5 and 9 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

I . , RECEIVE 
ROEn I RECEIVE DATA DA.TA 

I I 
I.. BUFFER n 

I I *p ARI TY ERRO R 
I I -
I I OVERRUN ERRO R 
I -,- ERROR 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

, , I . I , . I' . I TRANSMIT 
TSRn I I STATUS 

I I . REGIStER n 
I I 
I I XMTR IN'l'RP ENBL 
I -
I - XMTR lU>Y 

A-26 
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,-
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L . 

Table A-4. Serial InterfaceRegiste~ Format Summary (Cont) 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o 

TRliliSMIT DATA 

NOtE: Unidentified bits not used. 

TRANSMIT 
DATA 
BUFFER n 

A-27 



Table A-5. Parallel Interface Register Format Summary 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

TtlORD 
WCRn TWO's COHPLEMENT OF DM..<\. WORD COUNT COUNT 

REGISTER n 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

1-'" ~ I I MEMORY 
MAB.n I STARTING ADDRESS FOR DMA OPERATION I 0 I ADDRESS 

I I I REGISTER n 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

-I I STATUS 
STRn I I REGISTER Ii 

I I 
I I I I I I I I I i I I r I r-

INPUT I I I I I I I I I I I I , I I SPARE INPUT 
NOT I I I I I I I I I ! I I I I - NO. I 
READY - I I I I I I I I I I I I I 

I I I I I I I I I I I I I ADRS BIT 16 -INPUT INntP I I I I I I I· I I I I I 
ENBL 

...... ' I I I I I I I I I I I ADRS BIT 17 
I I I I I I I I i I -

INPUT WORD REQ _ I I I I I I I I I I DMA I/O MODE 
I I I I I I I I -

SP ... <\R.E INPU'l' NO. 2 I I I I I I I I DMA COMPL - I I I I I I -
ATTEN INTR?T ENBL _I I I I I '- OUTPUT WORD RCVD 

to I I I I 
ATTEN NO. Z I I I I OUTPUT INTR?T ENBL - I I -

Al'TEN NO. I I I OUTPUT CONT - _. 

WORD COUN! rf. 0 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

IDRn/ 1- j 

OnRn I UlPUT OR OUTPUT DATA 
I ______________________ ~---------------------

A-28 

INPUT/ 
OUTPUT DATA 
REGISTER n 

J~ 

( 

( 
.". r ......... ~ 

__ • .1 

( 

r 

I 
I :-~ 

I 
f 
I 
f' 

I 
I 
I 
f 
Ii 

I 
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Table A-6. Register Designations and Address Assignments 

DEVICE 

DISPLAY PROCESSOR 

ROM AND STATUS LOGIC 
SERIAL INTERFACE PORT 

PARALLEL INTERFACE 
CARD NO. 1 (OPTIONAL) 

PARALLEL INTERFACE 
C.ARD NO. 2 (OPTIONAL) 

MULTIPORT SERIAL 
INTERFACE CARD NO. 1 

MULTIPORT SERIAL 
INTERFACE CARD NO. 2 
(OPTIONAL) 

REGISTER 

Processor Sta.tus Word 

Reserved 

a-bit switch register 

TTY Receive Status Register 
tTY Receive Data Buffer 
TTY Transmit Status Register 
Tn Transmit Data Buffer 

Word Count RegiSter 1 
Memory Address Register 1 
Status Register 1 
Input/Output Data Register 1 

Word Count Register 2 
Memory Address Register 2 
Status Register 2. 
Input/Output Datil. Register 2 

Port No. 1 (Host Computer) 
Receive Status Register 1 
Receive Data Buffer 1 
Transmit Status Register 1 
Transmit Data Buffer 1 

Port No. 2 (Keyboard No. 3 or PED No.6) 
Receive Status Register 2 
Receive Data Buffer 2 
Transmit Status Register 2 
Transmit Data Buffer 2 

Port No. 3 (Keyboard No~ 1 or PED No.8) 
Receive Status Register 3 
Receive Data Buffer 3 
Transmit Status Register 3 
Transmit Data Buffer 3 

Port No. 4 (Keyboard No. 8 or PED No.1) 
Receive Status Register 4 
Receive Data Buffer 4 
Transmit Status Register 4 
Transmit Data Buffer 4 

Port No. 5 (unused) 
Receive Status Register 5 
Receive Data Buffer 5 
Transmit Status Register 5 
Transmit Data Buffer 5 

MNEMONIC ADDRESS 

PSW 177776 

1177760 
I- thru 
1177772 

SWT 177774 

TTYRSR 
TTYRDB 
T'1'YTSR 
TT'iTDB 

waCl 
MARl 
STRl 
IDRl/ODRl 

WCR2 
MAR2 
STR2 
IDR2/0DR2 

RSRI 
RDB1 
TSR1 
!DBl 

RSR2 
RDB2 
TSR2 
TDBZ 

RSR3 
RDB3 
TSR3 
TOB3 

RSR4 
RDB4 
TSR4 
TDB4 

RSR5 
ROBS 
TSR5 
TDB5 

177560 
177562 
177564 
177566 

172410 
172412 
172414 
172416 

172430 
172432-
172434 
172436 

176500 
176502 
176504 
176506 

176510 
176512 
176514 
176516 

176520 
176522 
176524 
176526 

176530 
176532 
176534 
176536 

176540 
176542 
176544 
176546 
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Table A-6. ReglsterDesignations and Address Assignments (Cant) 

DEVICE 

'J MULl'IPOR'l' S!lUAL. 
" INTER.F ACE CARP NO. 2 
- (OPTIONAL) (Cant) 

MULtIPORT SEnAL 
INttRF ACE CARD NO. 3 

MULTIPaRT SERI.~ 
!~TERFACE CAaD NO. 4 
(OPTIONAL) 

A-30 

REGISTER MNEMONIC ADDRESS 

Pot't No. 6 (Keyboa.rd No. 6 or PED No.3) 
Re~eive Status Register 6 
Rece:1 va Da ta Buf fa r 6 ' 
Transmt Status Register 6 
'transm1 t Da ta :auf £a r 6 

Port No. 7 (Keyboard No. 2 orPED No. 
Receive Status Register 7 
Receive Data Buffer 7 
'transmit Status Register 7 
'tran.sflit Data Buffer 7 . 

Port No. a (Keyboard No~7 or PED No. 
Receive Status Register 8 
Receive Data. Buffer 8 
'l'ransflit Status Register 8 
Transmit Data Buffer 8 

7) 

2) 

Port No. 9 (Keyboard No.4 or PED No.5) 
Receive Status Register 9 
Receive Data ,Buffer 9 
Transmit: Status Register 9 
Transtlli t Data Bu,f£er9 

R5R6 
ROB6 
TSa6 
l'DB6 

RSR7 
WB7 
1'51\7 
'TDB7 

aSR8 
ROBS 
TSa8 
l'DB8 

RSR9 
RDa9 
'tSR9 
m89 

Port No. 10 (Keyboard No. 5 or PED No.4) 
Reee:f,ve Status 'R.eg~ster 10 R.SR10 

ROBI0 
_ TSRIO 

Receive Data BuffarlO, 
Transmi tS tatusRegis ter 10 
'transm1t Data Buffer 10 

Port No. 11 (Spare) 
B.eceive Status B.egister 11 
ltecei ve De. t<t Buffe r 11 
'transllit Status Register 11 
Transmit Data Buffer 11 

Port No. 12 (Spare) 
Receive .s !:atus legi$1::er 14 
ltece:1ve Data Buffer 12 
Transuit Status R.egistei' 12 
'transmit Data Buffer 12 

Port No. 13 (Spare) 
Receive Status ltegister 13 
Receive Data Buffer 13 
'trans'Q1it Status Register 13 
'transtn1t Data Buffer 13 

Port No. 14 (Spare) 
Receive Status Register 14 
Receive Data Buffer 14 
'transmit Status Register 14 
Transmit Data Buffer 14 

TOBIO 

aSRll 
RD811 
TSR11 
l'D811 

RSR12 
RDB1Z 
TSRl2 

- TtlB1! 

RS1U3 
liDB13 
TSR13 
TOBl3 

RSIU4 
RPB14 
TSR14 
l'DB14 

176550 
176552 
176554 
176556 

176560 
176562 
176564 
176566 

176570 
176572 
176574 
176576 

176600 
176602 
176604 
176606 

176610 
176612 
176614 
176616 

176620 
176622 
176624 
176626 

176630 
176632 
176634 
176636 

176640 
176642 
176644 
176646 

176650 
176652 
176654 
176656 

I 
I' -; 
I, ~J 

'"",, 

I 'T} 
l~, 

" I tJ 
tJ

-

I,' -

I 
( 

f 
,. --.:' 

" ., 

f 

I 
I 
I 
l 
I 
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Table A-6. Register Designations and Address Assignments 

DEVICE 

MULTIPORT SERIAL 
INTERFACE CARD NO. 4 
(OPTIONAL) (Cant) 

GRAPHIC CONTROLLER 

64K READ/WRITE 
MEMORY CARDS NO. 1 
AND NO. 2 

REGISTER 

Port No. 15 (Spare) 
Receive Status Register 15 
Receive Data Buffer 15 
Transmit Status Register 15 
Transmit Data Buffer 15 

Port No. 16 (Spare) 
Receive Status Register 16 
Receive Data Buffer 16 
Transmit Status Register 16 
Transmit Data Buffer 16 

Stack Pointer 
General Purpose Register 0 
General Purpose Register 1 
Program Counter 
Display Instruction Register 
Text Increment Register 
Display Parameter Register 
Bank Register 
Display Z Register 
X Position Register 
Y Position Register 
Display Character Register 
Conic X Data Register 
Conic Y Data Register 
General Purpose Register 2 
General Purpose Register 3 
Function Control Continue Register 
Function Control Stop Register 
Sense Register 
Mask Register 

Page Register 1 
Page Register 2 
Page Register 3 

Reserved 

MNEMONIC ADDRESS 

RSR15 176660 
RDB15 176662 
TSR15 176664 
!DBIS 176666 

RSR16 176670 
RDB16 176672 
TSR16 176674 
TDB16 176676 

DSP 165000 
ORO 165002 
DRI 165004 
'OPC 165006 
'OIR 165010 
DTI 165012 
DPR 165014 
PGR 165014 
DZR 165016 
DXR 165020 
DYR 165022 
DCR 165024 
KXR 165026 
KYR 165030 
DR2 165032 
DR3 165034 
FUNC 165036 
FUNS 165040 
SENS 177660 
t'IKR 177662 

PRl 172342 
PR2 172344 
PR3 172346 

1172340 
1172350 
1 thru 
11:.72356 
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Table A""6. Register Designations and Address Assignments (Cont) 

DR If 
DEVICE REGISTER MNEMONIC (OCTAL) 

-_ ..... , 
Graphic Controller VC 1 Memory status ' STAl 4 

Start Y section 1 SYll 5 
Start X section 1 SXll i<. 

0 

Lines section 1 LNll 7 
Start Y section. 2 SY12 11 
Sta.rt X section 2 SXl2 12 
Lines section 2 LN12 13 
Start Y section 3 SY13 15 
Start X section .3 SXl3 16 
Lines section .3 LN13 17 
X cursor address XCRI 21 
Y cursor a.ddress YCRI 22 

Graphic Controller VC 2 Memory status STA2 23 
Start Y section 1 SYll 24 
Start X section 1 SX21 25 
Lines section 1 LN21 26 
SC.'lrt Y section 2 SY22 30 
Start X section 2 SXl2 31 
Lines section 2 LN22 32 
St.art Y section 3 SY23 34 
Start X section] SXl] 35 
Lines section .3 LN2.3 36 
X cursor address XCR2 40 
Y cursor address YCRl 41 

~ 

Graphic Controller VC 3 Memory status STA3 42 
Start Y section 1 SY31 43 
Start X section 1 SX)1 44 
LineS section 1 LN31 to 45 
Stal:'t Y section 2 SY32 47 
Start X section 2 SX3l 50 
Lines section 2 LN32 51 
Stal:'t Y section 3 SY13 53 
Start X section ] SX33 54 
Lines section .3 L~33 55 
X cursor address' XCR3 57 
y cursoI:' address YCR3 60 

Graphic Controller VC 4 Memory status STA4 61 
Start Y sectj,on 1 SY41 62 
Start X section 1 SX41 63 
Lines section , LN41 64 1 

Start Y section 2 SY42 66 
Start X section 2 SY42 67 
Lines section 2 LN42 70 
Start Y. slection 3 Sf. 43 72 
Start X section 3 SX43 73 
Lines section 3 LN43 74 
X cursor address XCR4 76 

A-32 
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Table A-5. Register Designations and Address Assignments (Cont) 

DEVICE 

Graphic Controller VC4 
(Cant) 

REGISTER 

Y cursor address 
Left Margin 
Pixel Data 
Line Increment 
Video Controller Directory 
System Configuration 
Display Configuration 
Character Font 

MNEMONIC 

YCR4 
k'1R 
PDR 
DLI 
VCF 
SCF 
DCF 
eFR 

DR IF 

(OctAL) 

77 

ADDRESS 

165046 
165050 
165052 
.165070 
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Table A-7. Display Processor Trap Addresses 

INTERRUPTION DEVICE INTERRUPT 

DISPLAY PROCESSOR CPU Error 
Reserved Iut ruction" 
Breakpoint Trap 
(Reserved) . 
El1'lulator Trap 
trap !nstructiq1'!.· 

ROM AND STATUS LOGIC Co\BDt Tn: Receive' 
SERIAL INTERFACE PORT Tn Transmt 

GRAPHIC CON'.l:ROLLER Real Time Clock 
Balt 

PARALLEL INUU ACE 
CAlU> NO. 1 

P ARALL&L INTEU ACE· 
CARD NO. 2 

MULTIPORT SERIAL 
INTERFACE CARD NO. 1 

MULTIPORT SERIAL 
INTtRPACE CARD NO. 2 

.1\-34 

X 01' Y Position Overflow 

Sync Link. 

Input Data (to Rost Computer) 
Outpu.t Data (fraU!. ROlilt Computer) 
Attention (Optional) 

Input Data 
Output Data 
Attention (Optional) 

Port 1 - Rost Computer 
Input 
Output 

Port 2- Keyboard No.. :3 or PED No. 6 
Input 
Output 

Port 3 - Keyboard No. 1 or PED No. 8 
Input 
Ou.tput 

Port 4 - Keyboard No. S or PED No. 1 
Input 
Output 

Port 5 ... (unused) 
'!nput 
Output 

Port 6 - Keyboard No. 6 or PED No. :3 
Input 
Output 

Port 7 - Keyboard No. 2 or PED No. 7 
Input 
Output 

Port 8"- Keyboard No.7 or PED No.2 
Input 
Output 

T'R.A.P ADORES S 

4 
10 
14 
24 
30 
34 

60 
64 

100 
140 
144 

170 

120 
124 
130 

Unassigned 
UU.ssigned 
Unassigned 

300 
304 

310 
314 

320 
324 

330 
334 

340 
344 

350 
354 

360 
364 

370 
374 

I 
I 
I 
I 

i 

f 
' . ., 
--1 

I '::J 

I 
{, 

~. 

I, -

I, -

,I' 
I ,~,: 

I: 
." 

f 
l 
Jt 

-.~ 

I 
I: 

I 



Table A-7. Display Processor Trap Addres~es (Cont) 

INTERRUPTION DEVICE INTERRUPT TR.l\.P ADDRESS 

.... _'. 
MULTIPORT SERIAL Port 9 - Keyboard No. 4 or PED No. S 
INTERFACE CARD NO. 3 Input 400 

Output 404 
. -...... Port 10 - Keyboard No • S or PED No. 4 

Input 410 
Output 414 

Port 11 - Spare 
Input 420 
Output 424 

Port 12 ... Spare 
Input 430 
Output 434 

·MULTIPORT SERIAL Port 13 - Spare 
INTERFACE CARD NO. 4 Input 440 

; 
Output 444 I _ 

Port 14 - Spare 
Input 450 
Output 454 

Port 15 - Spare 
Input 460 
Output 464 

d ....... Port 16 - Spare 
Input 470 
Output 474 

._,1 
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I Material formerly on pages A ... 36 through A ... 66 has been deleted. 
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Table A-lO. Multipart Seri,al Interf<Eu::e Port .<\8 s ig om en ts I 

For 4 Keyboards and 4 PEDS 

I 
.. .., , 

I I PORT I I I 

CARD I CONNECTOR ...... j DESIGNATION I ASSIGNMENT I f '":~! I I I I 
Multipart Serial I J2 (R.S ... 232C) I 1 I Host Computer I 

I Interfa~e Card No. 1 ! or I ! I I , 
I I J3 I I I (I 
I I I I I 
I I J4 I 2 I Keyboard If3/Pt:D #6 I 
I I I I ! 

I I ! J5 I 3 I I 
I I , I I 
I I I I Keyboard Ifl/PED fl8 I 
I I I I I II I I J6 I 4 , PED 1!1/KBD fIe I 
I I I I ~ "' I Multipart Serial I J2 (RS-232C) I 5 I Unused 1 

-Ii I Interface card No. 2 I or I I I 
I I J3 I I . , 
I I I I I 

II I I J4 I 6 I PED 113 /KBD . /'6 I 
I I I I I 
I I J5 I 7 I I 
I I I I , 

I I I I I Keyboard 112/PED In I 
I I I I I , I J6 I 8 I PED In/DD #7 I 

f I I I I -, 
I Multiport Serial I J3 I 9 I Keyboard fI4/PED 1.65 ! I 

I Interface card No • :3 I I I I 
I I I I I II I I J4 I 10 I PED {f4/KBD tIS I 
I I J5 , 11 I Spare I 
I I I I I (, I I J6 I 12 I Spare I 

.. .. 

NOTE II 
A paper tape reader may be connected to 
mul t:!. port serial interfa·ce port I, 2, or 3 I, or t.o the serial interface port on the ROM 
and status logic card. 

I 
{I 

I! 
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Table A-ll. Standard Transfer Table 

1 
________ ~~~ ________ ----------I~N~F~O~~~·~T~!~O~N-O~R~G~CP~··~R-O~U~T_!NE~ ________ ~ ____ I 

I 
__________ ~~~ __________ G.C~P~d~a_t~e~(m_o~n_t_h~a_n~d_y~e;;,;a;;,;r~) _________________________ 1 

," I ________ ~~~ __________ ~G_CP .. d_a_t~e_.~(d~a.y __ o~f.m_o_n;;,;t_h~) ____________________ ~ ______ I 
I 

__________ ~~~ __________ .~GC~P~r_e_l_e~a.s~e.n~um~b-·e~r------------__ ------___________ 1 

I 
__________ ~~~ __________ ~Num~._.b~e_.r.· ~o~f_G.CP~ .•... ~f.1_e~1~d_c_h_a_n~g~e~s~ _____________________ 1 

I 
__________ ~~~ ___________ ZE~R~O~(~d~i~s.2.la_Y~ma •. ~i_n~t~en_a~n_c_e~r_o~u_t~~·n~e~)~ _______________ 1 

I 
__________ ~~~ ___________ PL_U~S~.~(~d~i_s.p.la~y~ma_ ..• ~i_n~t.en_a~n~c_e •. _r_o.u_t~.·n~e~)~ ________ ~ _____ 1 

I 
_____ ~;...;..,.;; _________ M;;;;INU;.;.·_S ....... (~d ... i.s .. pl.a;;;;.y_..,.;ma=i ... n_t~ena;;;;.;;.;n..-:c ... e;...,,;;;;r_ou=ti;;.;n_e~) _____ " ___ 1 

I 
_____ .;;;.;;.. __ .;.;;... _____ .LO_AD;,;;;;;;.;E.B. .... ~(_e:;;a_ll;;;;;s:;.,...,.;;a_b;.;;s_().;;;l .. ut_e;;;..~l;;,;o;,;;;a;,;;d;,;;e..;:,r_r;;;.o;;.,;u;;.,;t ... i •. n;.;;e.:.,.) ____ ....... __ 1 

I 
Monitor (calls command processing routine of I 

__________________________ -1-oc-a~1 .. o.p_e-r-at-1-n~s~m_9_d_e~)--__________________________ 1 

I 
. SYSTEM (t:ransfers to syste1\1 operat:i,ng mode) . I 

I 
_________ ~~~ ___________ TE_S~T~~~c~a~1~l_s_v~e~r~i.~_1_c_at_1~o~.~~. _t~~_$_t_p~a~.~~t~~_r_~.:.,.)_. ____________ 1 

NOTE 

In the local operating mode, information catl 
be examined or control can be transferred 
using local mode commands. In the system 
operating mode, host-to-GltAPHIC 8 TK 
messages can be used to transfer control • 
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Table A-12. Character Font Summary for GRAPHIC 7 

I I ------ I RECOHMENDED TEXT INCIfEMEN--r-r RECOMl1ENDED LINE FEED 
INCREMENT (VERTICAL 

INCREMENT BETWEEN 
LINES) (OCTAL) 

I f NOMINAL HEIGHT (HORIZONTAL INCREMENT I 
I J (12 IN. x 12 IN. DISnAy)t BETWEEN CHARACTERS) . I 
I CHARACTER SIZE I (INCURS) , (OCTAL) I 
t I I I 
I 0 I 0.125 I 121 

I f J 
1 ! 0.187 I 17 J 

I \ t J 
2 f 0.250 I 24 • 

t J 
3 t 0.375 36 I-

For GRAPHIC 8 

Cllaracter Font: 1 x 9 pixels for 1024 x 1024 screen or 1024 x 768* 
Increment Units = Screen Coordinates 

17' 

26 

36 

5" _I 

r------------, RECOMMENDED TEXT I RECOMMENDED LINE FEED I RECOMMENDED NID1BER OF 
I NOMINAL HEIGHT I INCREMENT I INCREMENT I CHARACTERS I LINES PER 

SIZE ( (INCHES) I DECIMAL • (OCTAL) I DECIMAL.. (OCTAL) I PER LINE I SCREEN 
i I I I i 

o I 0 .. 105 I 9. (ll) I 13. (i5) I 1.13. t 78. 

1 

2 

3 

0 

1 

2 

3 

0.105 

0.210 

0.315 

9 .. 

17. 

25. 

( 11) 

(21) 

(31) 

i 
I 

13. 

23. 

34. 

OS) 

(21) 

(42) 

ill. 

60. 

40. 

78. 

44. 

30. 

Character Font: 5 x 7 pixels for 512 x 512 screen or 640 x 480* (l pixel =: 2 screen coordinates) 

t 
I 

0.164 12. (16) 21. (25) I 85. 48. 

0.164 12. (16) 21. (25) I 85. 48. 

0.328 24. (30) 42. (52) t 42. 24. 

0.492 36. (44) 63. (77) I 28. 16. 

*Screen sizes 6LI0 x 480 and 102 l • x 768 have the same character font as 512 x 512 and 1024 x 1024. 
respectillely, except there is a different number of characters per line. 

~ --- --- ...... --- ~ ..-.. ---- --- ...... -.... ~ ...... ~ 
t' " f ______ ~ --- ---j 

-- ~ ..... ---. 
j 

-.~ 
! 

~_" d it 

~ 
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~ NOINTERRUPTORCODEGENERATEO 
~ MOOIFIES ASCII KEY CODES 

Non 

CODE MARKINGS DO NOT 
APPEAR ON KEY CAPS 

i..: \.: I, 

CODES GENERATED 
BYItA£Ii KEY SHOWN l ~ f~~~~~TOF K£Y 

STANDARD KEY JU NDRMA~ CODE 
MARKINoSHOWN .. ,C, 20, ,3, SHlfTEDCODE 
ON LEFT Of KEY 203 ' CONTiIOL COOE 

iT ANDARD KEY 
MARKINUS'"OWN .... 
ABOVE CODE 

CONTROL. SHlfnD," 
NORMAL CODES s_ 

COOl< OEN£RAUD 
BY EACH KEY SHOWN 
AT BOTTOM OF KEY 
tocTALI 

;-' _. --~ 

····.,.:·1, 

M1 MIl 
007 ,.111 

• • 144 1M> 
004 005 

• • Ml M2 
001 IIIl2 

• • MIG MIl 
01-2 000 

A§l;!llll§. 
MOST KEYS GENERATE TUREE CODE$ 
DEPENDING ON THE POSITION Of 
THE SHIFT AND CONTROL KEYS. 
SOME KEYS GENERATE ONE CODE 
ONLY. NOT AFfECTED BY SHIfT 
OR CONTROL KEYS. 

Figure A-2. Model 5784 Keyboard Layout and Code Assignments 

1" 

: ,,;+ ~?'.,: .. :' .r'.' ,1., 

• MlI Mlti 
011 017 

• • 14& MI4 
006 015 

• • 143 1413 
003 Olli 

• • Mil 1412 
OtJ Ot4 



Table Af13. 7-Bit ASCII Code 

I OCTAL ocf..u:---I 
I OCTAL SHF OCTAL SHF I 
I CHAR. CODE DEC. 10= DEC. CHAR. CODE DEC. 10= DEC. I 
---. --~~--~----~~--~----~~--~~--~~--~~--~~.--~~----

NUL 

SOH 

STX 

ETX. 

EO'! 

ENQ 

ACK 

BEL 

BS 

HI 

LF 

VT 

FF 

CR 

SO 

S! 

OLE 

DCl 

OC2. 

DC3 

OC4 

NAK 

SYN 

ETB 

C .. lli 

EM 

SUB 

ESC 

FS 

GS 

RS 

000 

001 

002 

003 

004 

005 

006 

007 

010 

011 

012 

013 

014 

015 

016 

017 

020 

021 

022 

023 

024 

025 

026 

027 

030 

031 

032 

033 

034 

035 

036 

o 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1~-

17 

18 

19 

20 

21 

22 

23 

24 

25 
26 

27 

28 

29 

30 

O~' 0 

400 2.'56 

1000 512 

1400 768 

2000 1024 

2400 1280 

3000 1536 

3400 1792 

4000 2048 

4400 ·2304 

5000 2560 

5400 2816 

6000 3072 

6400 3328 

7000 . 3584 

7400 3840 

10000 4096 

10400 4352 

11000 4608 

11400 4864 

12000 5120 

12400 5376 

13000 5632 

13400 5888 

14000 . 6144 

14400 6400 

15000 6656 

15400 6912 

16000 7168 

16400 7424 

17000 7680 

US 037 

SF 040 

041 

042 

II 043 

$ 044 

% 045 

& 046 

047 

( 050 

) 051 

if 052 

I + 053 

I 0.54 

I - 055 

056 

I 057 

o 060 

1 061 

2. 062 

3 063 

4 064 

5 065 

6 066 

7 067 

8 070 

9 071 

072 

073 

I < 014 

I "" 075 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
41 

42 

43 

44 

45 

46 

'+7 

48 

49 

50 

51 

52 

53 

S4 

55 

56 

57 

58 

S9 

60 

61 

17400 7936 

20000 8192 

20400 8448 

21000 8960 

21400 8960 

22000 9216 

22400 9472 

23000 9728 

23400 9984 

24000 10240 

24400 10496 

25000 10752 

25400 11008 

26000 11264 

26400 11520 

27000 11776 

27400 12032 

30000 12288 

30400 12544 

31000 12800 

31400 13056 

32000 13312 

32400 13568 

33000 13824 

33400 14080 

34000 14336 

34400 14592 

35000 14848 

35400 15104 

36000 15360 

36400 15616 

I 
I 
I 
li-~ 

f··-··'··' (; , 
I, 

I, 
I 
f 

I 
r 
I 
I' 

I 
I 
I 

I 
I 
I 



','.i' 

'J 

" , 
L-J 

CHAR. 

> 
? 

@ 

A 

B 

C 

D 

E 

F 

G 

H 

! 

J 

K 

L 

M 

N 

o 
p 

Q 

R 

S 

T 

U 

V 

W 

X 

Y 

Z 

\ 

OCTAL 
CODE 

076 

017 

100 

101 

102 

103 

104 

105 

106 

101 

110 

III 
112 

113 

'114 

115 

116 

117 

120 

121 

122 

123 

124 

125 

126 

127 

130 

131 

132 

133 

134 

Table A-13. 7-Bit ASCII Code (Cont) 

DEC. 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

17 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

I 

OCTAL 
SHE' 
10= DEC. 

37000 15872 

I 
I 
I CHAR. 

37400 16128 I A 

40000 16384 I 
40400 16640 I , 
41000 16896 a 

41400 17152 I b ,', 

42000 17408 I c 

42400 17664 I d 

43000 17920 I e 

43400 18176 f 

44000 18432 g 

44400 1868,8 I h 

45000 18944 i 

45400 19200 j 

46000 19456 I k 

46400 19712 I 1 

47000 19968 I m 

47400 20224 I n 

50000 20480 I 0 

50400 20736 I p 

51000 20992 I q 

51400 21248 I r 

52000 21504 I s 

52400 21760 t 

53000 22016 I u 

53400 22272 I v 

54000 22528 I w 

54400 22784 I x 

55000 23040 I y 

55400 23296 z 

56000 23552 

OCTAL 
CODE 

135 

136 

137 

140 

141 

142 

143 

144 

145 

146 

147 

150 

151 

153 

153 

154 

155 

156 

157 

160 

161 

162 

163 

164 

165 

166 

167 

170 

171 

172 

173 

DEC. 

93 

94 

95 

96 

97 

98 

~9 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

OCTAL 
SHE' 
10= 

56400 

57000 

57400 

60000 

60400 

61000 

61400 

62000 

62400 

63000 

63400 

64000 

64400 

65000 

65400 

66000 

DEC. 

23808-, 

24064 

24320 

24576 

24832-

25088 

25344 

25600 

25856 

26112 

26368 

26624 

26880 

27136 

27392 

27648 

66400 27904 

67000 

67400 

70000 

70400 

71000 

71400 

72000 

72400 

73000 

73400 

28160 

28416 

28672 

28928 

29184 

29440 

29696 

29952 

30208 

30464 

74000 30720 

74400 30976 

75000 31232 

75400 31488 
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Table. A-l3. 7-Bit ASCII Code. (Cant) f 
OCTAL OCTAL 

OCT.AL SHF OCT.AL SHF 
CHAR. CODE DEC. 10= DEC. CHAR. CODE DEC. 10= DEC. 

f, 
-

174 124 76000 31744 176 126 77000 32256 

175 125 76400 32000 DEL 177 127 77400 32512 
r 
( , -, 

I'" 

f 
I 
I 
I 
I 
I I" 
I , 
I 
( 

I 
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Table A-14. GR..L\PHlC 8 Registers 

I MEMORY I/O I I/O I 
I _______________ RE~G~I~ST_E~R ______________ ~-AD~D-RE~W~S~S--~~RE~AD~~I---WR~IT~E~ ___ I 
I I I 
I SENSE WORD (SENS) 177660 Yes I No I 
I I I 
I MASK REGISTER (MKR) 177662 Yes I Yes I 
I I I 
I STACK POINTER (DSP) 165000 Yes I '* I 
I I I 
I GENERAL PURFOSE REGISTER (DRO) 165002 Yes I * I 
I I I 
I GENERAL PURPOSE REGISTER (DR1) 165004 Yes I * I 
I I I 
I PROGRAM COUNTER (DPC) 165006 Yes I Yes I 
I I I 
I DISPLAY INSTRUCTION REGISTER (DlR) 165010 Yes I '* I 
I I I 
I TEXT INCREMENT REGISTER (DTt) 165012 Yes I * I 
! . I I 
I DISPLAY PARAMETER REGISTER (D?R) 165014 Yes I '* I 
I I I 
I BANK REGISTER (PGR) 165014 ** I Yes I 
I I I 
I DISPLAY Z REGISTER (DZR) 165016 Yes I * I 
I I I 
I X REGISTER CDXR) 165020 Yes I '* I 
I I I 
I Y REGISTER (DYR) 165022 Yes I * I 
I I I 
I CHARACTER REGISTER (DCR) 165024 Yes·1 '* I 
I I I 
I X CONI~ REGISTER (~~) (Optional) 165026 Yes I '* I 
I I I 
I Y CONIC REGISTER (KYR) (Optional) 165030 Yes I * . I 
I I I 
I GENERAL PURPOSE REGISTER (DRZ) 165032 Yes I * I 
I I I 
I GENERAL PURFOSE REGISTER (DR3) 165034 Yes I '* I 
I I 
I *These registers are written by refresh commands and read by programmed I 
I data transfers. I 
I I 
I **The 2 bit Bank Register is read as bits 14 and 15 of the DPR. I 
I I 

•• _.J I ***These registers are written by the I/O and refresh commands. I 
I I 
I #A write to FUNC register while the digital graphic controller is I 
I running will cause an error trap through address 4 (error trap). I 
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:~. 

~,; 
j. 
i1 Table A-14. GRAPHIC 8 Registers (Cont) 
~' 
'~' 

MEMORY I 170 I r/o 
ADDRESS I READ I WRITE 

"FUNCTION CqNTROL CONTINUE (FUNe) 

FUNCTION COmaOL STOl?(FUNS) 

E~ORREGISnR (EiR) 

165036 

165040 .. 

165312 

I 
I 
I 
I 
I 
I 

I 
No I 

I 
No I 

I 
YeS I 

**-kThese registers are W't'itten by the .1/0 and refreshcom.mands. " 

/FA write to.FUNe register while the digital gl'aphiccontt'olleris 
rurminswill cause an en'or trap throushaddress 4 }error trap). , 

Yes 

Yes 

Yes 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: t r '1 

:,'1 ':], , ! 
..' , 
:: , i 
.'. ' ... ' 
, 
"-'", "', 

'I 
I 

~~, 
";' 

';i' 
.. :" 
.', .. "~ 
~l :l 

I 
! 

, .. J 

.,;( , ":'1 
' 1 

~!. 

:( '-, 
-j 

: I 

I 
! 

" ~.w , 

I ~.~ 

f -...7!': 
i >. 

, 

I 
I 
1 " , , 

" .. 

( , ~:~'3 
. ,. 

'.;;-

I 
I 

" 

,:~: 

I 
" 

f , 

f 
I 



Table A-14. GRAPHICS<Registers (Cont) 

, I MEMORY I 170 I/O I TRAP 
I REGISTER ADDRESS , REAtl WRITE I ADDRESS 
I I I 

- 1- SERIAL I '-RECEIVE STATUS (RSR) 177560 I Yes Yes I 60 
INTERFACE I , REC. DATA BUFFER (RDB) 177562 I Yes No I 
(SINGU I I TRANSMIT STATUS (TSR) 171564 I Yes Yes I 64 
PORT) I I_TRANS. DATA BUFFER (TDB) 177566 I No Yes I 

I I I 
I I-RECEIVE STATUS (RSR) 176500 I Yes Yes I 300 
I I REC. DATA BUFFER (ROB) -I 176502 I Yes No I 
I I l'ARAMETER CONTROL (PCR)_I I No Yes I 
I I TRANSMIT STATUS (TSR) 176504 I Yes Yes I 304 
I I TRANS. DATA BUFFER (TDB) 176506 I No Yes I 
I I I I .. 
I I RECEIVE STATUS (RSa) 176510 I Yes Yes I 310 r-

I I REC. DATA BUFFER (RDB) 176512 I Yes No I 
I I TRANSMIT STATUS (TSR) 176514 I Yes Yes I 314 

SERIAL 1 I TRANS. DATA BUFFER (TDB) 176516 I No Yes I 
\ 

INTERFACE I I I I 
'·1 ". (4 PORTS) I I RECEIve STA'l"US (RSR) 176520 I Yes Yes I 320 

I I REC. DATA BUFFER (ROB) 176522 I Yes No I 
r I I TRANSMIT STATUS (TSa) 176524 I Yes Yes I 324 

I I TRANS. DATA BUFFER (TDB) 176526 I No Yes I 
I I I I 

, I I RECEIVE STATUS (RSR) 176530 I Yes Yes I 330 
I I REC. DATA BUFFER (ROB) 176532 I Yes No I 
I I TRANSMIT STATUS (TSR) 176534 I Yes Yes I 334 
I I_tRANs. DATA BUFFER (TDB) 176536 I No Yes I 
I I I 
I I-WORD COUNT (WCR) 172410 I Yes Yes I , . 
I I MEMORY ADDRESS (MAR) 172412 I Yes Yes I 

PARALUI. I I STATUS (STR) 172414 I Yes Yes I 
INTERFACE I I I I 

...... I I INPUT DATA (IDa) 172416 I No Yes I 120 
I '-OUTPUT DATA (ODR) I Yes No I 124 
I I I 

... J __ 
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TableA-15 •. GRAPH!C 8 !nstruc tion Timing 

SANDERS' GltAPHtC 8 . . 

Vector Write Times 

A. Vertical Solid Line 

2.7 usee + 900 nseel pi:/itEtl 

B. Horizontal Solid Line 

4.S usee + 600 nsee/puel 

C. 45 <I Li~e 

6.6 us.ee + 1.2 usee/ pixel 

D. All O.the:rs 

l,S • 9 u.see + 1.5 u.see.1 pixel 

Charaeter Wdte Times (SDla.tJ, Size) 

A. O"erh~ 

B. 

t • CttAR instruc: tion 
2. '!'It IT ins true don 

"L" Character (15 pixels) 
"E" Chataeeer (24 pixels) 

Data Move 

Configuration: 

1. a bits/pixel 
2. 4 bits/pixel 

Point Plots 

PPTA 
PP'l'R 
PPYA/PPYR 
PPLR 

PolZ.klon Fill 

FLPG 

Conics 

LDU .. ·} 
DRKY 

4.5 u.see 
8.4 usee 

. 37.2 usee (5 2 7) 
38.7 usee (5 x 7) 

3.9 usee/ptxel 
S.1 usee/ pixel 

5122 -
2.4 usee/pu$! 
2.7 usee/pixel 
2.1 usee/pixel 
3.0 usee/pixel 

46.2 usee (7 x 9) 
52 • 2 usee (7 x 9) 

2.1 usee/ pixel 
2.7 usee/pixel 
1 • 8 useel pix el 
2.7 usee/piXel 

600 nseelpiJc:el average. Range i$ 100 nsl pixel 
to 1.0 us/pixel depending on the length and 
position of the horizontal pixel lines 
composing the fill. 

2.5 useel pixel 

( 

I 
I ~ 

( 
1 

I~, 
I ,'>~ 
( '" 

I 
I 
I 
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APPENDIX B 

GRAPHIC 8 MACRO DESCRIPTIONS 

B-I. GENERAL 

This appendix describes the GRAPHIC 8 display macros that have been developed 
by Sanders for Software Engineers who use the MACRO-II assembly language for their 
applications programs. Table B-I lists the macros in alphabetical order. Table B-2 
describes the macros and defines the arguments accepted by each. Table B-3 shows 
the program structures for two typical refresh files that use the macros. 

The following conventions are used in table B-2 to define macro arguments. 

1. All numbers are octal unless otherwise specified. 

2. Lower case letters indicate variable argu~ents. With the exception of the 
following, each letter represents a single octal digit (leading zeros are not 
required for arguments shorter than the specified field): 

a. "a" and "b" each represents a single ASCII character. 

b. "ars" represents a specific argument identified in the macro 
description. 

c. "label" represents a label assigned by the aplications programmer or 
an absolute or relative value. 

d. "character string" represents any string of ASCII characters as 
determined by the applications programmer. 

3. Upper case letters indicate specific arguments as discussed in the macro 
descriptions. 

NOTES 

1. Standard graphic controller instructions 
referenced in this appendix are described in 
detail in Section 3. Coordinate converter 
instructions are described in Sanders publication 
79-0350. 

2. All register mnemonics listed in table A-6 are 
defined in the GRAPHIC 8 macros and may be used as 
arguments for MACRO-II instructions. 
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B-2 

3. The following labels are used within the GRAPHIC 
macros and lXlust not be duplicated in any user 
written program that employs these macros: 

AR.G. OK 
CR. 
DISLOP 
D2R. 
nza. ... ' 

TI. 
'IMP $ 
TX!. 
YlNe. 

8 

( 

( 

I 
I 
I 
I 
I 
( 

r 
I 
f 
I 
I 
I 
I 
( 

.{ 

I 
I 

- " 

I " 

: 

,"-' 

.... , 

: -: .:: ~ j 

'. ~-

I' 

"I . .,.. ...... ., 
IJ 
-1 

',;:a.~ 

"., " ~ 

.. ,;" . 

. ~.;\~ 

.', . 
. ', . 

G:" 

'. 
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MACRO 

ADD! 
ADR 
AMV" 
CALL (E) 
CALR (E) 
CHAR 
CIRCLE 
CLRM 
COLOR 
CR 
CRLF 
DISEND 
DISI}/"'T 
DRKY 
DRSR 
DRXA 
DRXR 
DRYA 
ORYR 
ELLIPSE 
ENTR 
FILL 
HREF 
IN1T 
IZPR 
JMPM (E) 
JMPR 
.D!PZ 
JPRZ 
Jru1P 
JUMP 
LDOI 
LDDP 
LDOZ 
LDKX 
LDPD 
LORI 
LDSP 
LDTI 
LDXA 
LDXR 
LF 
LINK 
MOLU 
MODE 

(E) 
(E) 
(E) 
(E) 

(E) 

(E) 

Table B-I. GRAPH1C 8 Display Macros 

FUNCTION 

Add to display register immediate 
Absolute draw 
Absolute move 
Call (Extended) subroutine 
Call relative 
Draw single character 
Draw circle 
Clear pixel memory 
Select c.olor 
Carriage return control character 
Carriage return line feed control characters 
Display end 
Display initialize 
Draw conic Y 
Draw short relative 
Draw X absolute 
Draw X relative 
Draw Y absolute 
Draw Y relative 
Draw ELLIPSE 
Provide subroutine entry point 
Fill a convex polygon 
Halt a refresh 
Initialize 
Initialize the ramp generator (Graphic 7 only) 
Jump and mark 
Jump short relative 
Jump (Extended) if display register 0 contents ~ 0 
Jump relative if display register 0 contents '1 0 
Jump relative 
Jump (Extended) 
Load d"isplay register immediate 
Load display parameter register 
Load display Z register 
Load conic X register 
Load pL~el data register 
Load device register immediate (Graphic 7 only) 
Load (Extended) stack pointer 
Load text and line increment registers 
Load X absolute 
Load X relative 
Line feed control character 
Synchronized linkage 
Modify look-up table 
Load mode register 
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Table B-1. GRAPH.IC 8 Display Macros (Cont) 

MACRO FUNCtION 

MVPD 
MVSR 
MVXA 
MVXR 
HV'IA 
MVYR 
NEWL 
NEWLR 
NOOP 
PPLR 
PPTA 
PPTR 
PPYA 
PPYR 
RDR 
RESD (E) 
RL!NK 
RMV 
RnN (E:) 
SAVD (E) 
SE1'LF 
SET'MRG 
SETT! 
5TX 
TEXT 
TXT 
UPDT 
WAT'E 

:8-4 

Move pixel cia ta 
Move short relative 
Move x: absolute 
MO'ITe X relative 
Move Y absolute 
Move Y relative 
New line 
New line relati va 
No operation 
Point plot relative 
Point plot tabular absolute 
Point plot tabular relative 
Point plot Y absolute 
Poiu'!: plot Y relative 
Relative draw 
Restore d,isplay reg,iater 
Relink. 
Relative move 
Return (Extended) 
Save (Extended) display register 
Set line feed 
Set left Il'Jargin 
Set t~t inerem.ent 
Set left lX18.rgin coutrol character 
Draw tabular character string 
Draw two tabular characters 
Upda te 'video controller register( s) 
1;"Jait 

( 

r 
f 

',", 

'i 
I, 

"\ 

" , 

Ii " _,I,; 

( 

I: 
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L' 
II 
I 
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I 
I 
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Table B-2. Detailed Macro Descriptions 

£-IACRO CALL DESCRIPTION 

ADDI r,nnnnnn 

ADR xxxx, yyyy 

AWl XX:lCt ,yyyy 

CALL label 

CALLE label, bank 

CAtR (E) label 

CHAR a., <B, S, 0> 

Inserts an ADDI (add to display register immediate) 
instruction into the refresh file. Argument "r", which must 
be "0" through "63", specifies one of the display registers 
(DRO through DR63) of the digital graphic controller. 
Argument "nnnnnn" spe,cities the value (-100000 to 77777) to be 
added to the register. 

Causes an absolute draw to position X, Y by inserting two 
instructions into the refresh file. The first is an LDXA 
(load X absolute) instruction with the X coordinate defined by 
argument "xxxx". The second is a DYRA (draw Y absolute) 
instruction with the Y coordinate defined by argument "Y11Y". 
Both arguments can vary from -2000 to 1777. 

Causes an absolute move to position X, Y by inserting two 
instruction into the refresh file. The first is an tDX! (load 
X absolute) instruction with the X coordinate defined by 
argument "xx:ct". The second is a MVYA (move Y absolute) 
instruction with the Y coordinate defined by argument "Y1YY". 
Both arguments can vary from ... 2000 to 1777. 

Inserts a CALL (call subroutine) instruction into the refresh 
file wi th the subroutine address - defined by argument 
·'label;'. Argument "label" may define any even location in 
memory bank O. 

Inserts a CALLE (call subroutine extended) instruction into 
the refresh file with the subroutine address specified by the 
combination of "bank" and "label". The subroutine address may 
be any even address in memory. 

Inserts a CALR (E), call relative, instruction into the 
refresh file with the subroutine address specified by argument 
"label". Argument "label" may define any even location in 
memory bank O. 

Inserts a CHAR (draw single character) into the refresh file. 
Argument "a" specifies· the ASCII character to be drawn. If 
the character to be drawn is a space, it must be enclosed in 
angle brackets: < >. If argument "BOO is absent, the 
character will be displayed steadily; if argument "En is 
present, the character will blink. No tabular text increment 
move is made following the drawing of the character. If "0" 
argument is present, the argument "a" is interpreted as an 
octal equivalent number. If .. s .. argument is present, a shift 
out is applied to argument "Ia~t. 

B-S 



Table B-2. Detailed Macro Descriptions (Cont) 

MACRO CALL DESCRIPTION 

LDDZ (con t:) 

LDKX q, nnn 

MODE mode 

LDPD level 

LDRI 

LDSP nnnnno 

B-12 

BR3 
BR4 
BR5 
BR6 
BR7 

------------"------------------------------------------
Description 

Select intensity level 3 
Select intensity level 4 
Select intensity level 5 
Select intensity level 6 
Select intensity level 7 (brightest) 

Octal 
Value 

3 
4 
5 
6 
7 

Inserts an LDKX (load conic X register) instruction into the 
refresh file. Argument "q" specifies unblanking of quadrants 
I (upper right) and III (lower left) as follows: 

s 
o 
1 
2 

qlJ;adrants unblanked 

neither 
I 
III 
I and III 

Argument "nnn" (which may vary from 0 to 777) specifies the 
semi-axis dimension of an ellipse in terms of coordinates 
along the X axis. 

Inserts a MODE (load mode register) instruction into the 
refresh file. ..mode" .. 0 indicates normal mode. "m.ode"::t 1 
indicates extended instruc tion !!lode. If "mode" is greater 
than 1, no change in mode will be made. 

Inserts an LDPD (load pixel data reg.ister) instruction into 
the refresh file. Arg'Ulllent "level" which varies from 0 to 377 
represents the gray level or color that is to be stored in the 
FDR (pixel data register) and used a.s the intensity of the 
pixels written by subsequent refresh instructions. 

Inserts an LDRI instruction (no operation for GRAPH!C 8). 

Inserts an LDSP (load stack pointer) instruction into the 
refresh file. Argument "nnnnnn" specifies the stack address 
that is to be loaded into the graphic controller stack 
pointer. 

i' 
[ I 

II 
~1 

[I 
']1 

i r;;l 

If 
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If 
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MACRO CALL 

L DS PE n nnnnn • ba nk. 

1DTI nn,11 

1DXA nnnn 

LDXR nnnn 

LF 

LINK label, I 

LINK label 

) 

Table B-2. t'etailed Macro Descriptions (Cont) 

DESCRIPTION 

Inserts an LDSPE (load stack pointer extended) into the 
refresh file. The combination of "bank" and "nnnnnn" 
specifies the address to be loaded onto the stack in two 
successive words. 

Inserts an LDTI (load tex.t and line incremen-t register) I 
instruction into the refresh file. Argument "nn", which may 
vary from 0 to 77, specifies the text increment to be used for 
tabular characters contained in the arguments of TXT (draw two 
tabular characters) and TEXT (draw tabular character string) 
macros. Argument "11" which may vary from 0 to 77, specifies 
the line increment to be used for the CR control character. 
If both argume,nts "nn" and "11" are not present and increments 
have previously been established, the established increments 
will be used. If argument "II" is not present and an 
increment has not previously been established, a default 
increment of "II" :0 22. will be used. 

Inserts an LDX.A (load X absolute) instruction into the refre-sh 
file. The argument "nnnn" which may vary from -2000 to 1777 
defines the value or the x coordinate to be loaded in the 
current X Position Register. 

Inserts an LDXR (load X relative) instruction into the refresh 
file. The relative distance, in terms of coordinates, that is 
to be added to the Current X Position Register is specified by 
argument "nnnn". Argument "nnnn" may vary from -2000 to 1777. 

Inserts CHAR 012,0 (line feed) into the refresh file. 

Inserts a LINK (synchronized linkage) instruction into the 
refresh file. The link address is speCified by argument 
"label" • If argument "!" is absent, the link will be direct 
(to the link address); if argument "!" is present, the link 
will be :tnd! rect (to the address contained in the link 
address). Direct links cannot be made to address higher than 
77776. If argument "label" is absent, the LI~ instruction 
inserted into the refresh file will specify a direct link to 
address 170. 

If EIM = 1, then LINKE is used. Note"!" is not allowed. 
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MACRO CALL 
, . 

~IDLU 

adr 1, banks, bytes, 
vcnum, adr2, D 

I MVPD 
adr ,bank, ix tiy, 
fx,fy,D,a,b,c 

~lVS R xx, yy 

*MVXA nnnn 

*MVXR nnun 

*MODE 0 only 

B-14 Change 1 

Table B-2. Detailed Macro Descriptions (Cont) 

DESCRIPTION - ' 

TI1S data stored in sequential bytes starting at the GRAPHIC 8 
memory address defined in the argumen t .. adrl" is used to 
replace data in sequential bytes in the video controller 
look-up table starting at the address defined in "ad r2" • T'ne 
combination of bank and adrl is an absolute address if 
argument "D" is absent. ad'rl is a relative address from the 
program. couIlter if "D" is present. The video controller 
selected is defined by the value 1-4 in the argument "vcnum" 
and the number of bytes to be replaced is defined in the 
a rgumell t "b yee s" • 

Inserts an MVPD (move pixel data) instruction into the refresh 
flle. If argument >Oa" ... nABS" the vertices are expressed as 
abl$Olute coordinates if "a" ... "REL" the vertices are defined 
by the deltas from the current X and Y position. If argument 
"0" .. "FROMFM", the traus fer ·will be from mapping memory to 
G1tA1'H.IC 8 memory. If "bOO - "TOPM", the transfer will be 
from GRAPHIC 8 memory· to mapping memory. If argument "c" ... 
"VER'!" the scan will be bot tom to top - left to right if .. c.. ... 
"ROa" the scan will be left to right - bottom to top. If 
argument "u" is present the displacement (in even bytes) to 
•• APR" will be calculated and stored in the address word. If 
"0" is absent, the combination of "bank" and "ADR" will be 
stored. "ix" and "1y" indicate the initial va!t;tes for X and 
Y,respectively. .<t.x oo and "£y" indicate the final X and Y, 
respectively. 

Inserts an MVSR (move short tOelative) instruction into the' 
refresh file. Arguments "xx" and "yy" sped fyt:he values to 
be added to the Current X and Y Position Registers, 
respecthely. Both "xx" and "yy" may vary from -40 to 37. 

Inserts an MVXA (move X absolute) instruction into the refresh 
file. The X axis coordinate to which the Current X Position 
Register is to be changed is specified by argument "nnnn" 
which w.ay va'ry from -2000 to 1777. 

Inserts an MVXR (move X relative) instruction into the refresh 
file. The relative distance, in te,rn1S of coordinates, that 
the Current X Position Register is to be changed is specified 
by Argument "nnnn". Argument "nnnn" may 'vary from -2000 to 
1777. 
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Table B-2. Detailed Macro Descriptions (Cont) 

MACRO CALL, DESCRIPTION 

MVYA nnnn 

MVYR nnnn 

....... 

NOOP 

Inserts MVYA (move Y absolute) instruction into the refresh 
file. The Y axis coordinate to which the Current Y Position 
Register is to be changed is specified by argument "nnnn" 
which may vary from -2000 to 1777. 

Inserts an MVYR (move Y relative) instruction into the refresh 
file. The relative distance. in terms of coordinates, that 
the Current Y Position Register is to be changed is specified 
by argument "nnnn". Argument "nnnn" may vary from -2000 to 
1777. 

Causes a relative move to the left hand margin of a new 
tabular line by inserting two insructions into the refresh 
file. The first is an LDXA. (load X absolute) instruction that 
specifies the margin established by a. previous SE'l'MRG (set 
margin) maero. the second is an MVYR (move Y relative) 
instruction tha.t specifies the Y axis increIttent established by 
a previous SETLF (set line feed) macro. If a SETMRG macro has 
not been used previouslYt a margin of a is. assumed. If a 
SEnF macro has not been used previously, a line feed 
increment of 15 is assumed. The Macro is in no way related to 
the STX control character. 

Causes a relative move to the beginning of a new tabular line 
by inserting two instructions into the refresh file. The 
first instruction inserted is an LDXR (load X relative) 
instruction that specifies the number of spaces (text 
increment units) that the Current X Position Register is to be 
moved. If argument "R" is absent, the Current Y Position will 
be moved to a new line for normal characters; if "Rn is 
present, the Current X Position will be moved to a new line 
for rotated characters. Argument "ssss" specifies the number 
of spaces. Positive arguments move the Current X Position 
Registers left; negative arguments move the Current X Position 
right. If a text increment has not been established by a 
previous macro, a value of 14 is assumed. Argument "S5SS" 

multiplied by the text increment may vary from -2000 to 1777. 
The second instruction inserted is an MVYR (move Y relative) 
instruction that specifies the number of lines (line feed 
units) that the Current Y Position is to be moved. Argument 
"1111" specifies - the number of Unes. Positive arguments move 
the Current Y Position down; negative arguments move the 
Current Y Position up. If a Une feed increment has not been 
established by a SETLF (set line feed) macro, a value of 21 is 
assumed. Argument 'f1111" multiplied by the line feed 
increment may vary from -2000 to 1777. The Macro is in no way 
related to the LF ~ontrol character. 

Inserts a NOOP (no operation) instruction into the refresh 
file. 
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MACRO cAtt:·· 

PPLR xx,.,., 

PPTR a 

PPYA a 

PPYR a 

RDR dx,dy 

RESt) n 

RESD! n 

RLINK 

RMV dX,dy 

RTruI'E 

:8-16 

Table B-2. Detailed ¥acro Descriptions (Cont) 

DESCRIPTION 

Inserts a PPLR (polnt plotre1ative) instruction into the 
refresh file. Arsuments "xx" and "yy" specify the distanees 
the Cl.'1rrent X and Y Po si tion are to be moved, respec t1 vel y, A 
point is then d:.f.splayed at the new position. Both "xx" and 
;'yy" may vary from -40 to :3 7. 

Inserts a PPTA (point plot tabular absolute) instrue t10n w1 th 
a "II :t X (orY) coordinate (range -2000 to 1771) into the 
rdresh file. 

Inserts a 'PP'l'R (point plot tabular relative) instruction with 
a ,. :! X (or Y) inc:t'EIllIlent (range frona ... 2000 to 1777) into the 
refresh file. 

Inserts a PilYA (point: plot l' absolute) with a ,. :t X (or 1') 
cOQrdinate (range f:t'om -2000 to 1777) into the l'efresh file. 

Inserts a PPYR. (point plot Y rela.t1ve) with a .. + :x (or 1') 
1nc.r_ent (t"cge from .. 2000 to 1777) into the t"efresh file ~ 

Caus,es a re1a1!ive draw by ;1nsertins two instru¢ tiona an LDXR 
(load X relative) and a Dan. (draw Y relative) into the 
r'efresh file. Ax'gunents "ox" and "dy" specify the X and Y 
de1ta$, respectively. 

Inserts an USD (reatot'edisplay register) instruction into 
the ref-resh file. ~gu.nent .on" . speCifies the display 
registers to be loaded frO/ll the top of the proces sot' stack. 

Insel':tsan RESDlt (l':5store display l':egbter ElXtended) into the 
refl'esh file. Argument nn" specif~es the di$play ngister to 
be loaded frOlll the top of the proc:essor staak. 

Insert MOV (move) anel RT1 (return it-om interrupt) display 
proc:essor 1nstr1,1c tiona into the tINt intert'upt service rQutine 
to restal':t the graph:ta cQntl':oUerand nturn the display 
pl':oaessor to its previoqs state. 

Causes a relative move by inserting two instruc tiona an LDXR 
(load X l':e·lative) instruction and an MVYR (move Y relative) 
instruction into the refresh file. Arguments "d~" and "dy" 
specify the X and Y del to, respec t ively • 

Inserts an R'l'RN (return from nfresh subroutine) instruction 
into the refresh file. 

Inserts on RnNE (return from refresh subroutine extended) 
instru.ction into the refresh file. 
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MACRO CALL 

SAVD n 

SAVDE n 

SETLF nnnn 

SE'IMRG nnnn 

SETTI nnnn 

STX 

TEXT 
<character string) 

TXT a,b,O 

Table B-2. Detailed Macro Descriptions (Cont) 

DESCRIPTION 

Inserts an SAVD (save display register) instruc tion into the 
refresh file. Argument "n" specifies the display register to 
be stored~on the processor stack. 

Inserts an SAVDE (save display register extended) instruction 
into the refresh file. Argument "n" specifies the register to 
be stored on the processor stack. 

Establishes the line feed increment to be used by the NEWL 
(new line) and the NEWLR (new line relative) macros. The 
increment'is specified in terms of Yaxis coordinates by 
argument "nnnn". Positive arguments result in increments that 
move the Current Y Position down; negative arguments resul t in 
increments that move the Current Y Position up. Argument 
"nann" may vary from -2000 to 1777. Refer to table A-12 for 
recommended line feed increments. 

Establishes the left hand margin to be used for the NEWt (new 
line) macro. The margin is defined in terms of character 
spaces (text increments) by argument "nnnn". The actual X 
coordinate to be used as the margin is calculated by 
mul tiplying "nnnn" times the text increment established by a 
previous macro.· If a text ,increment has not been established, 
a value of 14 is assumed. Argument "nnnn" multiplied by the 
text increment may vary from -2000 to 1777. 

Establishes the text increment to be used by the LDTI (load 
text increment register) instruction the N~wLR (new line 
relative) macro and the SETMRG (set margin) macro. The 
increment is specified in terms of X axis coordinates by 
argument "nnnn". Positive arguments result in increments that 
move the Current X Position to the right; negative arguments 
result in increments that move the Current X Position to the 
left. Argument "nnnn" may vary from -2000 to 1777. Refer to 
table A-12 for recommended text increments. 

Inserts a CHAR 002,0 (Set Margin control character) into the 
refresh file. 

Inserts multiple TXT (draw two tabular characters) 
instruc tions into the refresh file. One TXT instruc tion is 
inserted for each pair of ASCII characters specified by 
··character string". If an odd number of characters is 
specified, a null is inserted as the second character of the 
final TXT instruction. 

Inserts a TXT (draw two tabu! ar charac ter s) ins truc tion in to 
the refresh file. Arguments "a" and "b" specify the first and 
the second ASCII characters, respectively, to be drawn. TXT 
will accept an equivalent octal number if the argument "0" is 
present. 
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MACRO CALL 

Ul'DT t. 

B-18 

Table 5-2. Detailed Macro Descriptions (Cant) 

DESCRIPTION' 

Inser~s a Ul'DT (update Video Controller registers) instruction 
into the refresh file. 

Insaxots a WAn: (wait for vertical axes enable toggle and. clear 
pixel 1l1elUory) ins truetiQninto eherefresh file. 
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Table B-3. Typical Program Structure 

; 
;SAMPLE PROGRAM MO. 1. A SIMP!.! DRIVER, MO! USING THE DISIN! 

AND DISEND MACROS, WITH A PLACE FOR DISPLAY INSTRUCTIONS. 

· • TITLE SAMPLl 
.SBTTL SAMPL 1 DRIVER 

BEGIN: 

• ASEC'I' 
.-2000 
.BLXW 
RESET 
MOV 
CUt 

30 

I1BEGIN,SP 
@#FUNS 

HTST: BIt #20, @#SENS BEQ HUT 

MOV I1START.@IDPC 
LOOpt WAIT 

SR 
START: t.J)I)Z 

toop 
tDTI 

LOOP 
<ALL.BLOFF.LlNE,BR7> 

AGAIN: IZPB. 
1% 

o 
o 

j 

LDXA 
b!V!A 
WAT! 

SODY 
or 

USER 
WIttEN 
DISPLAy 

PROGL\M 
GOES 

liEU 

AGAIN 
BeGIN 

<.NOaOTATE.CSO> 

;BEGIN ASSEMBLY 
; AT ADDRESS 2000 
iSAVE SPACE FOR DISPLAY PROCESSOR SUCK 
jct!AR PROCESSOR BUS 
:LOAD DISPLAY PROCESSOR STACK POINTER 
:HALT GRAPHIC CONTROLLER 
;WAIT FOR !W.T 

;START GRAPRIC CONTaoLLER 
;DISPLAY PROCESSOR WAIT 
;WAIT LOOP 
iSET Z PAlW!!i:TERS 
;SET P PAlW!ETERS 
;SET TEXT INClI.~NT TO 12 
:INITIALIZE GUlHIC CONTROLL!lI. 
;MOV! caT BEAMeS) 
; TO CLvrER. 
iWAIT 

;SHOW THE PICTURE AGAIN 

iSAMPLi PROGR.AM NO.2. A SIMPU: DRIVER, USING THE DISINT 
; AND DISENO MACaoS, WITH A PLACE FOR DISPLAY INSTltUCTIONS. 
; 
• TITLE SAMFL% 
• SB1'TL SAMP!.% DRIVEl. 

• ASECT 
,-2000 
.BLKW- 30 

BEGIN: RESET 
MOV i!BiGIN, SP 

j BiGIN ASSEMBLY 
, AT ADDUSS 2000 
;SAVE SPACE FOR DISPLAY PROCESSOR STACK 
;CLEAR PROCESSOR BUS 
JLOAD DISPLAY PROCESSOR STACK t'OINTER 

DIS IN! ;SET PARAMETERS AND START GRAPHIC CONTROLLER 

BODY 
OF 

USER 
IJRITTEN 

DISPLAY 
l?ROGRAM 

GOES 
liERE 

o ISEND 
.END BEGIN 

,SHOW THE PICTURE AGAIN 
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"APPENDIX C 

GeP PROGRAMMING CAUTIONS 

C-l •. When Gep is initialized the command header error detection is disabled. 
Normally, the user should send an 1M message to activate error detection. 

NOTE 

All previously developedGCP programs should still 
tun with Gel'. 

',.: C-2. No user refresh programs should start below address 3000 (octal). 

.. .J 

NOT! 

Any previously developed GCl' prog1;'am should still 
run ~ith GCl' provided that the user refresh 
program doesn't start below address 3000. 

C-3. When ~riting refresh programs, the user should ensure that the 32-word depth 
or limit of the graphic controller stack. is not exceeded. 

C-4. When MU, SU, and GU messages are sent from the host to GCl', the user should 
ensure that the words counts associated with these messages are correct • 
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Name: ________________________________ __ 

Company:~ ____________________________ __ 

Address: _______ ---________ _ 

TelePhone: .... [__. .... ] __________ _ 

Date! _______________ _ 

Oescription of prociem (0; suggestion for improvement)': 

CalCom~ Equipment 
.".. ------------P3rt N1inber ____________ , ... __ 

SO'ftwa~/Firmware System ________ _ 

Venio'l _______ ....;.. ________ _ 

Host ccmputer _____________ _ 

Host OPann:in9 system _____ Venion ___ _ 

Host-Vistagraphtc interface _______ ...... __ _ 

My problem is: hardware:J so'ftware CJ 

firmwa·re Cl manual a 

Related tech manual number __________ _ 
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