
















































































































































































































































































































































































































? 
N 
o 

'MOV R2,#OI6H �~� 

MOV R3,#OD2H 

LCALL WrAmB052Reg 

Now ready to enable interrupts and load font 

MOV' IE,,#097H 

MOV 'DPTR.#Fnt_5x7 

MOV DisStt,#1 

!FO: 

CLR A 

MOVC A,lilA+DPTR 

MOV RO,#PrmBuf 

MOV 'iaRO,A 

CLR A 

INC DPTR 

INC RO 

MOVC A,lilA+DPTR 

MOV ' OIRO,A 

CLR A 

INC DPTR 

INC RO 

MOVC A,lilA+DPTR 

JZ IF2 

INC DPTR 

MOV R2,A 

IF1 : 

CLR A 

MOVC A,lilA+DPTR 

INC DPTR 

MOV iaRO,A 

. INC RO 

DJNZR2,!F1 

MOV A;RO 

ClR' C 

SUBB" A,#PrmBuf 

MOV PrmCnt,A 

PUSH DPH 

27 

;enable interrupts 

;point to 5x7 font 

and set up to load it 

initialize font ram 

each character font in turn is 

loaded into the char gen 

PUSH DPL 

MOV A,Di sStt 

LCALL WrFntCe I 

POP DPL 

,POP DPH 

SJMP !FO 

�I�F�2�~� 

MOV 'A,DisStt 

JZ C_lntl 

MOV DPTR,#FntJx9 

MOV DisStt,#O 

SJMP !FO 

C_lntl: 

LCALL ShwCsr 

CLR HstRcvBsyFlg 

LJMP DisCon 

Indicate font type being loaded 

and write to one cell 

Finished loadi.ng a font 

Check font that was just loaded 

Jump if just finished 7x9 

Point to 7x9 font �a�~� 

,set up to load it 

Go load font 

;make cursor visible 

; ready for host data 

;wait for host ,data 

;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

end of C_lni t 
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t;; 
I 

I'V 
....... 

118051 il 

TITLE" CALEB 0.00 Dispatch Control" 
:+++++++++++++++~++++++++++++++++++~++++++++++++++++++++++++++++++++++++++++++ 

C_Switch CALEB 0.00 

Copyright 1985 Advanced Micro "Devices, Inc. 
r," 

This "fi Ie contains the central input stream decoder and control dispatcher_ 

It is a simple state machine wh"ich parses single characters (graphics and 

controls), escape sequences and" control "sequences. These typeS of control!! 
are defined in ANSI X3.4-1977, ANSI X3.4f-1974 and ANSI X3.64-1979 docunents. 

"' The parameters included in control sequences are also decoded and stored as 
a sequence of 8-bit "unsigned binary values. 

NAME "Dispatch Control" 
PROG 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ I I I I I I I I I I I I I I I I I I 

GLB OisCon Dispatch ,?ontrol procedure 
GLB UnlmpCtl Unimplemented control (conmon) , 

GLB Escape Escape 

GlB Ct!SeqIntro Control sequence Introducer 

GLB PiltMapO Checks for font remapi ng of lower 32 

GlB PutMap1 Checks for font remaping of 3FH & OBFH 

GLB PutChr IIrite cell address and attribute. 

EXT LoOi rChrTbl,HiDi rChrTbl,Di rEscSeqTbl,X3_64Di rSeqTbl in C_Tables 
in C_lIork 

in C_UtH 
EXT Scrollleft,serollRight 

EXT PlcCsr 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SKIP 
INCLUDE C_Menf4ap 

SKIP 
:++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

"I 

Di rChrSttHdl: 

Handles all direct character graphics and controls. It uses two, 128'entry 
tables, indexed by the received character, to dispatch control quickly. 

,NOTE: THIS PART "OF THE PROCEDURE IIlST BE LOCATED DIRECTLY BEFORE "DisCon". 

MOV A,R2 ; Use "the character as an index 

MOV PrnSuf,A Save for use in" repeat case 
JBC ACC.i ,DCSH1 High bit selects table (and is 

cleared in the process) 
MOV DPTR,#LoOi rChrTbl Select low table (OO'7F) and 
SJMP DCSH2 go use it 

DCSH1: 
MOV DPIR,#HiDirChrTbl Select high table (80,FF) 

DCSH2: 
LCAll DoWrk General address table handler 

NOTE: I nstead of j ~i ng back to "D i sCan", th i s part of the procedure is 
located directly before it; therefore, we can sin.,ly fall through. 

; ~ .. ..,- ............................................... -_ .............................................................. -_ ........................ -.- .... .. 

DisCon: Dispatch control procedure 

lIaits for a character to be available in the host reception bUffer then 
extracts it and processes it according to the current state; 

MOV DPH,#HstRcvBuf .SR.PAGE 

MOV DPl, HstRcvExtOff 

DCt: 
MOV A, HstRcvCnt 

JZ DC1 
MOVie A,iiDPTR 

MOV R2,A 

DEC HstRcvCnt 

MOV A, #NEAR_EMPTY _ CNT 

SUBB A,HstRcvCnt 

JC DC2 

ClR YstRcvBsyFlg 

2 

; Address (page and 
offset) of next character 

Idle while waiting for a character 
Check nlQber of chars in buffer 
loop if none 
Get character from buffer 

and keep it safe . 

Reduce buffer contents count 
Check for 

near l y en.,ty buffer 

J~ if still plenty to do 
Ready to accept more 



t:1 
I 

N 
N 

DC2: • 

MOV 
INC 

JlIZ 

MOV 
DC3: , 

A, HstRcvExtOff 
A 

DC3 
A,#HstRcvBuf .AN.OFST 

,MQV. HstRcVExtOH ,A 

NOV A,DisStt 
JZ Di rChrSttHdl 
CLR C 
MOV' DPTR,#SttJmpTbl 

JMP IilA+DPTR 

Poi nter to next character 
advanced 

Jump if still in buffer 
Reset ·to start if went past end 

Keep new next char po inter 

Get current state 
and jump directly if direct 

Clear carry for other parts 
Use jump table to continue with 

correct part of procedure 

i--- ---- -_ .. --- .. --_ .... --- -.--- ................ -- ........ -_ .. --- -- .......... -. -- .... --_ .. _ .... --- ... - .... -.... ---

SttJmpTbl: 

This jump table and the· state constants de{ined in "C_Mentlap" DUSt· 

correspond. The state constants represent oHsets into this table 
,.rather than indices (i.e. they increase by three's, not by~'s). 

NOTE: 

LJMP 
LJMP 

LJMP 
LJMP 
LJMP 
LJMP 
LJMP 

The. first entry in the table is for'direct, character state, 
as it IILIst be to ensure proper offsets for the other jumps, 
but direct state is afways handled s~iany rather than 
through this table; 

Di rChrSttHdl Di rect character state 
lIgnEscSttHdl Beginning escape state 

ExtEscSttHdl Extended escape state 
BgnCSISttHdl 'Beginning control sequence state 
PrmtSISttHdl ; 'Parameter string (in ctl seq) stat~ 
ExtCSISttHdl ; Extended control sequence state 
UnlmpeSlSttHdl ; Unimplemented control sequence state 

HOY A,R2 
SUBB A," I 

JNC BESK2 
BESH1: 

CLR A 
HOY . CtlPtrKi ,A 

MOY CtlPtrLo,A 
SJMP BESH4 

BESH2: 
SUBB A,#('O'" ') 
JNC BESK3 
HOY DisStt,#EXT_ESC_STT 
LJMP DisCon 

BESH3: 

HOY R7,A 
SUBB A,#(DEL' '0') 

JNC BESHl 

MOY A,R7 
HOY DPTR,#Di rEscSeq1'bl 
LCALL DoWrk 

BESH4: 
MOV DisStt,#DIR_CHR_STT 
LJMP DisCon 

Get character and check 

for a CO control character 

J~ if not a control char 
I nva lid escape sequence 

Clear 
control routine address 
(makes it unrepeatable) 

Fi ni sh escape sequence 
Ched, for i ntermedi ate character 

Reduce by intermediate range 
Jump i r not an i nterme\:{i ate 

. Set state for extended escape 
seqUences and continUe· .. 

ChllCk for final charac,ter 
Save index teqlOrari ly 
ChllCk for inval id character 
Jump if invalid sequence 
Restore control routine . index 
Use di reet escape sequence 

table and do control routine 
Coqlleted escape sequence 

Set state for'single, direct 
characters and cont i riue 

~~~~~~~~~~~~; .... ' ............................................................ . 

Processes the characters in an extended escape sequence. Currently, no 

such controls are implemented, so this part. only passes over intermediates 
unti l either a final character or an invalid ,character is encountered. At· 
that time. the state is set back to handle dirllCt characters and controls. 

NOTE: Further implementations could be accoqll ishect with the addition of 
; ••••.••••••..••••.... ~........................................................ other.tables of control routine addresses. When a flnal'character 

BgnEscSttHdl: is foln!, the corresponding control routine wOuld be executE.d 'using ~ 

'; Processes the character 'illlllediately foL.Lowing an ESC. It may be a final 
character, in which case the corresponding control routine is executed 

using the direct escape sequence table. If an intermediate character is 
encountered then the state changes,to handle extended escape sequences. 
An inValid character ends the escape sequence and causes ,both characters 
(this one and the ESC) to be disregarded; the state is set back to handle 
di reet characters and ·controls. 

3 • 

the appropriate table. Which table is appropriate would depend on 
the sequence of··intermediate characters, which could be interpreted 
by changing to additional· states, or using another state varIable; 

MOY A,R2 Get character and check 
SUBB A,#' , .; for a CO control character. 
JC EESH1 Jump if it is a cont~ol char 

4 
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I 

N 
W 

SUBB A,#('O'_' , ) ; Reduce by intermediate range 

JC EESH2 ; Jump if it is an i ntermedi ate 

EESHl : Completed escape sequence 

ClR A Clear 

MOV CtlPtrHi ,A cont rol routi ne address 

MOV CtlPtrlo,A (makes it unrepeatable) 

MOV Dis.Stt,#OIR_CHR_Sn Set state for di rect chars 

EESH2: 

lJMP DisCon Continue 

BgnCSISttHdl: 

Processes the character illlllediately following a Control Sequence Introducer, 

whether the cst is a single, 8-bit character or an "ESC [II escape sequence. 

H may be a final character, in which case the corresponding control routine 

is executed using the X3.64 direct sequence table, with the parameter state 

indicating a null parameter' string. If an intermediate is encountered then 

the state is changed to handle, extended control sequences, if it is a space, 

and unimplemented control sequences for any o'ther intermediate. This case 

also indicates a null parameter. Any parameter character isdecOded and 

changes state to decode the rest of .the parameter string after initial izing 

parameter acctmllation. An inval id character ends the sequence and discards 

the CSI as well. 

MOV A,R2 

SUBB A, #' I 

JNC BCSH2 

BCSHl : 

ClR A 

MOV CtlPtrHi ,A 

MOV CtlPtrlo,A 

lJMP BCSH13 

BCSH2: 

SUBB A,#('O'·' ') 

JNC . BCSH4 

CJNE R2,#' ',BCSH3 

ClR PrmBadFlg 

MOV PrmPvt,.#O 

HOV PrmCnt,#O 

ClR PrmMaxFlg 

MOV Di sStt,#EXT_CSI_ STT 

lJMP DisCon 

Get character and check 

for a CO control character 

Jump if not a control character 

Inval id sequence 

Clear 

control routine address 

(makes it unrepeatable) 

Finish sequence 

Check for intermediate character 

,Reduce by intermediate range' 

Jump if not an intermediate 

Jump if unimplemented 

I ndi cate no error 

not a private parameter, 

null parameter string, and 

not too many 

Change state for extended CSI 

sequences and cont i nue 

BCSH3: 

MOV . DisStt,#UNIMP _CSI_STT 

lJMP DisCon 

BCSH4: 

SUBB A,#( '@'-'O') 

JNC BCSHll 

ADD A,#('?'·19') 

JC BCSH6 

MOV PrmPvt,#O 

ADD A,#10 

MOV PrmAcc,A 

SETB PrmBgnFlg 

IIcSH5: 

MOV Di sStt,#PRM_CSI_STT 

lJMP DisCon 

BCSH6: 

CJNE R2,#';' ,BCSH9 

ClR PrmBadFlg 

BCSH7: 

MOV PrmPvt, #0 

MOV PrmCnt,#l 

MOV PrmBuf,,#O 

BCSH8: 

MOV PrmAcc,#O 

ClR PrmBgnFlg 

ClR PrmMaxFlg 

SJMP BCSH5 

BCSH9: 

CJNE R2,#':' ,BCSH10 

SETB PrmBadFlg 

SJMP BCSH7 

BCSH10: 

ClR PrmBadFlg 

MOV PrmPvt,R2 

MOV PrmCnt,#O 

SJMP BCSH8 

BCSHll : 

MOV R7,A 

SUBB A,#(DEl·'@') 

JNC BCSHl 

CJNE R2,#'b' ,BCSHl2, 

Unimplemented intermediate, characters 

S"t state for unimplemented 

cin sequences and cont i nue 

Check for parameter character 

Reduce by parameter range 

Jump if not a parameter 

Check for special param char 

Jump if not a digit parameter 

Indicate not private Pl'rams 

Readjust decoded param digit 

and start accunulator 

Indicate start of param string 

Peform parameter decoding 

; Change state to decode CSI 

parameters and cont i nue 

Special parameters 

; Jump if not good separatoT 

; Indicate no errots if good 

Initial def.ault parameter 

Indi cate not private params 

One parameter so far and 

it is zero (default) 

Set up for parameter accunulation 

Clear accl.fllJlator 

Indicate start of parameter 

string and not too many 

Continue with new state 

Special parameters (not semi -colon) 

Jump if not unused separator 

I ndi cate an error if found 

Treat as initial defaul t 

SpeciaL private parameters 

"; I ndi cate no error and. 

save speci al parameter 

Indicate empty param buffer 

Get ready to accl.fllJlate params 

Check for final character 

Save index temporarily 

Check for inval id character 

Jump if inval id seque.nce 

Jump if not REP sequence 



t:I 
I 

N ..,.. 

MOV p~ep,f#1 

LCALL Repeat 

SJMP SCSH13 

BCSH12: 

CLR PrmBadFlg 

MOV PrmPvt,#O 

MaV PrmCnt,#O 

CLR PrnfllaxFlg 

MaV A,R7 

MOV DPTR,#X3_64Di rSeqTbl 

LCALL DoWrk 

BCSHt::S: 
Moll DisStt,#DIR_CHR_STT 

"LJMP DisC~ln 

Set default parameter and do 

special repeat (if" possible) 
Finish sequence 

Normal final. character 

I ndi tate no error 

not a private parameter, 

null parameter string, and 
not too many 

Restore controlrol,ltine index 
Use CS'I di rect sequence table 

arid do the control routine 

Coqlleted CSlsequence 

Set state for single, direct 

characters and cont i nue 

... ----_.- ............ _ .. -- .. ----_.-- .. -------_ ........... - ..... ---_ .. -- .... -- .... -- ... - ........ _ .......... _-_ .. , 
PrmCSISttHdl: 

Decodes the paramet'ers in, a control sequence untU a non· parameter character 

is encountered. If it is a final character then the corresponding control 

routine is executl!d using the X3.64 direct'sequence table. An intermediate 
changes state to handle extended control sequences, if it is a space, and to 

uiif~l!!fll<!r1ted control 'sequences for any lither intermediate. An inval id 

character ends the sequence and discards the e[ltii'e control sequence. 

MOV A,R2 

SUBB Ai#- I 

JNC PCSH2 

peSH1: 

CLR A 

MaV CtlPtrHi ,A 

MaV CtlPtrLo,A 

SJMP PCSH12 

PCSH2: 
SUBB' A,#('O'·' ') 

JNC PCSHi. 

CJNE li2,#' ',PCSH3 

MaV DisStt,#EXT_CSI_STT 

JNB PrmBgnFlg,PCSH5 

MOV PrmCnt,#O 

SJMP PCSH5 

7 

Get character and che,ck 

for Ii co control character 

J~ if not a control character 

Ilwal id control sequence 

Clear 

cont ro l rout i ne address 

(makes it unrepeatable) 

Finish sequence 

Check for i ntermedi ate character 
Reduce by intermedi at,: range 

J~ if' not an' intermediate 

J~ if uni~lemented 
Set state for extended CSI seqs 

J~ if not first parameter 

init'ialize paralil cnt 
Go handle parameter 

PCSH3: 
,MOV DisStt,#UNIMP _CSI_STT 
SJMP PCSH5 

PCS'H4: ' 

SUBB A,#( 'iii'· '0') 
JNC PCSH9 

,ADD 'II,#('?'·'9') 

JNC PCSH7 

CJNE R2,#';' ,PCSH6 

PCSH5: 

(CALL SavPrm 

LJMP DisCon 
,PCSH6: 

SETS PrmBadFlg 

SJMP PCSH5 

PCSH7: 

ADD A,#10 

MOV R7,A 

MOV B,#10 

MOV A,PrmAcc 

MUL AB 

JB OV,PCSH8 

ADD A,R7 

JC PCSH8 

MOV PrmAcc,A 

LJMP DisCon 

PCSH8: 

MOV PrmAcc, #255 

LJMP DisCon 

PCSH9: 

MOV R7,A 
SUBB A,#(DEL·'iiI') 

JNC PCSH1 

CJNE R2,#'b' ,PCSH10 

MOV PrmRep,PrmAcc 
_ LCALL Repeat 

SJMP PCSH12 

PCSH10: 

LCALL SavPrm 
MOV 'A,R7 

MOV DPTR,#X3_64DirSeqTbl 

LCALL -DoWrle 
8 

Uni""lemented intermediate characters 

Set state'for unimplemented 

CS I seCiUences and cont i nue 

Check for parameter character 
Reduce by par8niet'ej.' range 

-; J~ if nota p8ra~ter 
Check for special param char 

J~ if 'a digit parameter 

J~ irnot avalic:i separator 

Parameter separator 

; Save latest parameter 

and cont i nue 
Inval id special -parameter-character 

; Signa l bad parameters 

; Treat as a separator & continue 

Parameter di gi t 

Readjust decoded param digit 

and saVR it t~rarily 

Multiply (by 10) 

current parameter valUe 

'to account for another digit 
J~ if param greater than 255 

'Accl.IIIJlate lateSt digit 
J~-ff pararil greater than 255 

Save acct.irulat~ paralil value 

and conti nue 

Parameter too large 

; Save largest possible value 

and continue 

Check for final character 

Save index t~rarily 

Check for invalid character 

J~ if invalidsequenc'i 
J~if not REp'sequence 

; Do special rePeat (if pOss'ibre) 

; F i ni sh sequenCe 

Normal final character 

Save latest parameter 

Restore controlr'outine index 
Use CSI di reC't seqUence table 

, and do the' control routine 



t::I 
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'" VI 

PCSH12: Completed CSI sequ~nce 

!'IOV DisStt,#DIR_CHR_STT 

LJMP DisCon 
Set state for single, di rect 

characters and continue 

.. ---------------------------------------, 
ExtCSISttHdl: 

Processes the character inrnediately following the first space intermediate 
in a control sequence; no other intermediates are i~lemented. It does a 
special check for the two acceptable final characters which are i~lemented 
and executes their control routines directly if found. Any other valid final 
character or, an inval id character ends the sequence with the entire sequence 
being discarded. If an intermediate character is encountered then the state 
is changed to handle unimplemented control sequences. 

NOTE: Further i~lementations could be accompl ished with the addition of 
other tables of control routine addresses. IIhen a finat character 
is found, the corresponding control routine would be executed using 
the appropriate table. IIhich table is appropriate would depend on 
the sequence of intermediate characters, which could be interpreted 

by changing to addit'ional states, or using another state variable. 

CJNE R2,#IQ)',ECSHl 
LCALL Scroll Left 
SJMP ECSH4 

ECSHl : 
CJNE R2,#.IA',ECSH2 

LC~L ScrollRight 
SJMP ECSH4 

ECSH2: 
MOV A,R2 

SUBB A, #' I 

JC ECSH3 
SUBB A,#('O'.' I) 

JNC ECSH3 

MOV DisStt,#t)NIMP _CSI_STT 

LJMP DisCon 

ECSH3: 
CLR A 
HOV CtlPtrHi ,A 

MOV CtlPtrLo,A 

J~ if not SL final character 
Do scroll left control then 

continue with direct state 

J~ if not SR f,inal character 
Do scroll right control then 

continue with direct state 
Unimplemented or inval id character 

Get character and check 

for a CO control character 
J~ if it is a control char 
.Reduce by i ntermedi ate range 
J~ if not an i ntermedi ate 
Change state for uni~lemented 

CS I sequences and cont i nue 
Inval id CSI sequence 

Clear 

cont ro l rout j ne address 
(makes' it unrepeatable) 

ECSH4: 
MOV DisStt,#DIR_CHR_STT 

LJMP DisCon 

Unl~SISttHdl : 

Completed extended CSI sequence 
Set state for single, di rect 

characters af!d cont i nue 

Processes uni~lemented CSI sequences with intermediate cha~acters by passing 
over intermediates untU either a final character or an invalid charact'1r is 
encountered. It then changes the state back to handle direct characters. 

NOTE: Further i~lementations could be accompl ished with the addition of 
other tables of control routine addresses. IIhen a final character 
is found, the corresPonding control routine would be executed using 
the appropriate table. IIhich table is appropriate would depend on 
the sequence of intermediate characters, which could be interpreted 
by changing to additional states, or using another state variable. 

MOV 
SUBB 

JC 
SUBB 

JC 

UCSHl : 
CLR 
MOV 
MOV 
MOV 

UCSH2: 
LJMP 

A,R2 
A,'I I 

UCSHl 
A,#( '0 ' • ' I) 

UCSH2 

A 
CtlPtrHi ,A 
CtlPtrLo,A 
DisStt,#DIR_CHR_STT 

DisCon 

Get character' and check 

for a CO control character 
J~ if it is a control char 
Reduce by i ntermedi ate range 

J~ if it is an intermediate 

Completed CSI sequence 
Clear 

control routine address 
(makes it unrepeatable) 

Set state for di rect characters 

Continue 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SavPrm: 

Saves the current contents of the parameter accumulator in the parameter 

buffer and increments the parameter count, provi>led the parameter buffer 
is not full. If this is a first para,meter then ,the parameter accumulator­
is saved as the special repeat parameter; otherwise, the special repeat 
parameter is checked and, if present (i.e. this is the second parameter), 

it is saved before the parameter accumulator and then cleared. Finally, 
the parameter buffer is checked to see if it has become full. 

10 
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; Bad: 

JB 

JNB 
MOV 

SP1: 

CLR 

'!OV 
CJNE 

SETB 
SJMP 

SP3: 

MOV 
ADD 
HOV 
HOV 
INC 

SP4: 

MOV 
RET 

A.RO 

P ..... axFlg.SP3 
PrmBgnFlg.SP1 

PrmCnt.#O 

PrmBgnF!g 
A.PrmCnt 

A.#PRM_CNT _I!AX.SP3 
PrmMaxFlg 
SP4 

A.#PrmBuf 
A.PrmCnt, 

RO.A 
Qi!O.PrmAcc 
PrmCnt 

PrmAcc.#O 

JUIp if param buffer is full 

Check count and 
jUlp, if maximum not reached 

Indicate full if I1I!IX is reached 
lind di scard parameter 

Reset for more parameters 
Point into parameter buffer 

at location where next 
parameter is to be stored 

Store latest parameter 
Account for latest parameter 

Get ready Jor next parameter 
Clear parameter accumulator 

and exit 

; ++++++++++++++++++++-1:+++++++++++++++++++++++++++++++++++++++++++++:,"+++++++++++ 

DoI/rk: 

Transfers control to the subroutine 'indicated by the index into the given 
address table. The addr,!ss is also saved for possible repetition. 

In: A 

DPTR 

HOiI RO.CtlPtrHi 

HOV R1.CtlPtrLo 

RL A 

HOY R7.A 
MOVC A.IiIA+DPTR 

MOV CtlPtrHi.A 
HOY' A.R7 
INC A 
MOVC A.IiIA+DPTR 
MOV CtlPtrLo.A 
MOV DPH.CtlPtrHi' 
MOV DPL.A 

control routine index 
base of control routine address table 

Save previous control routine 
so ESC' and CSI can restore 

Turn 'i ndex 'j nto offset into tbl 

and save it temporari l y 
Get high byte of address and 

save it 

Restore offset and 
adjust for next location 

Get low byte of address and 
save it 

Set indirect pointer's high and 
low bytes ' 

NOTE: ' This routine falls through to the next 
11 

DolndRtn: 

Provides an entrypoint for indirect subroutine .. calls. 

In: llPTR ' address of indirect subroutine 
(and whatever the indirect subroutine needs) 

OUt: (whatever the inc!irect subroutine returns) 
Bad: A (and whatever the indi rect swt>routine affects) 

NOTE: This ma)' not ,be used to cal'l a subroutine'which, requires either 
the accumulator (A) or the data pointer (DPTR) as input. 

CLR A 
JMP IiIA+DPTR 

• ,Clear indirect.offset and 
transfer control 

;++++++++++++++++++++++++++++++++++++++++++++++++++++-M++++++~++++++++++++++ 

UnlmpCtl.: 

Catch all for unimplemented controls. 

CLR A 
HOV CtlPtrHi.A 
HOV CtlPtrLo.A 
RET 

Clear 
cont ro l rout i ne address 
(makes it unrepeatable) 
and exit 

-++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ . ' , 

Escape: 

Control routine for ESC control character- -changes state to handle escape 
sequences. , 

HOV CtlPtrHi .RO 

HOY CtlPtrLo.R1 
MOV DisStt.#BGN_ESC_STT 

RET 

Restore previ ous 

control routine pointer 
Set state for escape sequences 

and exit 

;++++++++++++++++++++++++++t+++++++++++++++++++++++++++++++++++++++++++++++++++ 

CtlSeqlntro: 

Control routine for' CSI control character or escape sequence- -changes state' 
to handle 'control sequences. 

12 
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I 
tv 
...... 

HOY CtlPtrHi ,RO 
,', 

Restore previ ous 
MOV Ctl PtrLo, R 1 control routine pointer 
HOY DisStt,#BGIt_CSI_STT Set state for C,SI sequences 

DEC SP Remove return addres's 
DEC SP from stack and 
lJMP' DisCon continue 

;++++++++++++++++++++++++++++++~++++++++++~~+++++++++++++++++++++++++++++++++ 

PutMapl: 

JNB FntMapFtg,PutChr 

MOV A,PrmBuf 

ADD A,#040H 

SJMP PCO 

;+++++++++++++++++++-t:++++++++++++++++++++_+++++++++++++++++:H-+++++++++++++++++++ 

PutMapO: 

JNB' FntMapFlg,PutChr 

MOV A,Prnluf 

CLR C 

SUBB A,#040H 

SJMP PCO 

;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

PUtChr: 

Writes a character generator cell address and the current attribute to, the 

appropriate locations in display memory indicated by the active position., 

It advances the active position provided it is not at the rightmOst coh.nn. 

The cursor' positron is also updated using the cursor zone information. 

In: PrmBuf 

HOY A,PrmBuf 

PCO: 

HOY R2,A 

HOY P2,CurR!* 

MOV A,ChrOff 

ADD A,ActCol 

MOV. RO,A' 

'13 

cell address (i .e. character code) 

Get the UI1III8pped character c~e 

Conmon character placement entrypoint 

Save ce II address 

Page of active. row and 

offset to base of characters 

Add active colum to determine 

offset for location to write 

MOV A,R2 

MOVle- ii1RO,A 

MOV A,AtrOff 

ADD A,ActCol 

ADD A,ActCoL 

INC A 

HOY RO,A 

JNB WndActFlg,PCl 

SETB p2.4 

SJMP PC2 

PC1: 

SETB P2.5 

PC2: 

HOY A,CurAtr 

MOVX ii1RO,A 

MOV P2,#NsgActCnt .SR • PAGE 

JNB MsgActFlg,PC3 

MOV A,#MsgActCnt .AN .OFST 

SJMP PC5 

PC3: 

JNB WndActFlg,PC4 

MOV A,CurRow 

ANL A,#OOFH 

ADD A,#WndActCntBuf .AN .OFST 

SJMP PC5 

PC4-: 

MOV A,CurR!* 

ANL A,#OlFH 

ADD A,#BgdActCntBuf .AN .OFST 

PC5: 

HOV RO,A 

.MOVX A,ii1RO 

INC ActCol 

SUBB A,ActCol 

HOY A,ActCol 

JNC PC6 

MI!lVX ii1RO,A 

PC6: 

JNB WndAct F l g, PC7 

CJNE A,#40,PCB 

DEC ActCol 

RET 

1" 

Get cell address' and 

write it to display memory 

Offset to base of attributes 

Add active colum 

twice and 

adjust for attribute byte to 

get offset for loe to write 

JUJl) if window disp not active 

Adjust page for window display 

and go on 

Adjust page for bgd/msg display 

Wri te current attribute 

Get current attribute and 

;" write it 

Page containing active counts 

JUJl) if message disp not actiVe 

Offset of message activB- count 

and go use it 

JUJl)'if wind!* disp not active 

Page of current r!* converted ' 

to physical numer and 

, added to base of window 

act i ve count buffer 

Page of current r!* converted 

to physical numer and added 
to- base of bgd act cnt buf 

Update active count 

Offset of th i s row I s act i ve cnt 

Get current act i ve count, 

new act i ve count and 

compare them 

Get new active colum for later 

JlIIP if old ,active cnt is OK 

Write new active cnt if greater 

Check for end of r!* (rillhtmost col) 

JUJl) if wind!* disp not active 

JUJl) if not at right of wind!* 

Re~tore active collim if at end 
and exit 



~ 
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N 
00 

PC7: 
CJNE A;#1ZB.PCB 
QEC Ac:tCol 

RET 
PCB: 

DJNZ CsrZOncnt,PC9 
'r LCALL PlcCsr 

RET 
PC9: 

JNB CsrZonFlg,PC10 

MOV PZ,#BgcI4OBO.SR.PAGE 
,MOV • RO,#BgcllDBO.AN.OFSltMllB_Cux 
MOVX • A,QRO 

INC A 

MOVX QRO,A 
MOV RO, #BgdMDB 1. AN. OFST +MOB _ Cux 
MOVX, GlRO,A 

PC10: 
RET 

J~ if not at right of bgd/msg 
,; Restore active colunn ,if at end 

and exit 
Advance cursor locat ion 

J~ if stil'l in same zone 

; Place cursor in new zone 
and exit 

Speedy update of cursor l ocat i on 

J~ if cursor is invisible 
Page of MIlBs and 

offset to cursor l ocat i on 
Curreht location (both MOBs) 

advanced ,rightward and 
put back then 
other MDB 
gets same locati on 

Exit 

;+++t++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Repeat: 

; Repeats the 'previous control routine if it is repeatable. The parameter 
; decoding part of the s~ate machine is careful to preserve the previous 
; 'paramete~ buffer and provides ,a special repeat parameter for this control 

routine, which is checked for and executed directly. This is necessary to 

prevent this control's lIequence' from interfering with the previous cdntrol's 
parameters. If the spec i a l ,repeat parameter is zero then the previ ous . 
information has been lost and this sequence is ignored. 

JNB PnnBgnF 19, RpZ 
MOV A,CtlPtrHi 
ORL A,CtlPtrLo 
JZ Rp3 
MOV A,PrmRep 

JNZ Rp1 

HOY PrmRep,-#1 
Rp1: 

MOV DPH,Ctlf>trHi 

MDV DPL,CtlPtrLo 
LCALL DolndRtn 
DJNZ PrmRep,Rp1 

15 

Check previ ous 
control routine address 

J~ if not repeatable, 

For each repetition 

Get previ OtIS control rout i ne 
address into indirect ptr 

Execute the control routine 
Loop'specified I1I.IIIber of times 

RpZ: 

CLR A. 
MDV CtlPtrHi ,A 
lIOII CtlPtrLo,A 

Rp3: 

RET 

Clear 

control routine address 
(may only be REP'd once) 

Exit 

~;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

End of C_Switch 

J 
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"805'" I DII UnI...,ctl OOH NUL Null 

TITLE" CALEB 0.00 Control Tables" 011 UnI...,ctl 01H SOH Start of Headi ng 

;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ DII UnI...,ctl 02H STX Start of Text 

DII UnI...,ctl 03H' ElX End of Text 

C_Tables CALEB 0.00 011 UnI...,ctl 04H EDT End of Transmission 

011 UnI...,ctl 05H ENQ Enquiry 

Copyright '1985 Advanced Micro Devices, Inc. DII Unl...,ctl O6H ACK Acknowledge 

DII UnI...,ctl 07H BEL Bell 

DII Backspace 08H BS Backspace 

This file contains the address tables used by 1:he state machine to dispatch DII Unl . ...,ctl O9H HT Horizontal Tabulation 

control to the various control routines. DII Newline OAH LF/NL Line Feed (New Line) 

DII Unl...,ctl OBH VT Vertical Tabulation 

NAME IIControl Tablesll DII Unl...,ctl OCH FF FonnFeed 

PROG DII CarriageReturn' OIlH CR Carriage Return 

DII Unl...,ctl OEH SO Shift OUt 

; ++++++++++++++++++++++,++++++++++++++++++++++++++++++++++++++++++++++++++++++++ DII Unl...,ctl OFH SI Shift In 

GLB LoOirChrTbl First 128 entries for direct state DII Unl...,ctl 10H OLE Data Li nk Escape 

GLB HiDi rChrTbl Second 128 entri es for di rect state DII Unl...,ctl llH DCl Device Control 1 

GLB D i rEscSeqTbl Non- i ntermedi ate escape sequences 011 Unl...,ctl 12H DC2 Oevice Control 2 

t:1 GLB X3 _ 640 i rSeqTb l Non- intermediate control sequences 011 Unl...,ctl 13H DC3 Oevice Control 3 
I DII Unl...,ctl 14H OC4 Oevi ce Cont ro I 4 N 

\0 ........ -------------------- ------------------- -- ---- -------- ------ -- --- ---- 011 Unl...,ctl 15H NAK Negative Acknowledge 

EXT Unl...,ct l, Escape,CtlSeqlntro,PutMapO,PutMapl,PutChr in C_Switch 011 Unl...,ctl 16H SYN Synchronous Idle 

EXT ·Backspace, Carri ageReturn, NewL i ne in C_lIork 011 Unl...,ctl ;' 17H ETB End of Transmission Block 

EXT ResetinitState in C_lIork 011 Unl...,ctl 18H CAN Cancel 

EXT CursorBackward, Cursoroown, CursorForward in C_lIork 011 Unl...,ctl 19H EM End of Medium 

EXT CursorPos it ion, CursorUp,OeleteL i ne, Erasel nDi splay in C_lIork 011 Unl...,ctl lAH SUB Substitute 

EXT EraselnL ine,lnsertL ine,ResetMode,ScrollDown in C_lIorl< 011 Escape lBH ESC Escape 

EXT SelGrfRendi ti on,SetMode,ScrolLUp inC_lIork 011 Ufll...,ctl lCH FS Fi Ie Separator 

EXT CharBI inkRate, LoadFontCell,Si!lActiveDi sp in C_lIorl< 011 Unl...,ctl 10H GS Group Separator 

EXT SelCursorAppear, SmoothScrlRate, SelllindowVis in C_lIork 011 Unl...,ctl lEH RS Record Separator 

EXT SelMessageVi s in C_lIorl< 011 Unl...,ctl lFH US Unit Separtor 

011 PutChr 20H Space 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ I 011 PutChr 21H Start of GO Characters 

SKIP 011 PutChr 22H " 
; ..... ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 011 PutChr 23H # 

011 PutChr 24H $ 

LoO i rChrTbl : First 128 entries for direct state 011 PutChr 25H % 

011 PutChr 26H & 

011 PutChr 27H 

011 !'utChr 28H 

011 PutChr 29H l 

2 



01/ PutChr 2AH * 01/ PutMapO 55H U 

01/' PutChr 28H + 01/ PutMapO 56H V 

DI/, PutChr 2CH 01/ PutMapO 5711 ,1/ 

01/ PlItChr 20H OIl PutMapO 58H X' 
01/ PutChr ; 2EH 01/ PutMapO , 59H y 

01/ PutChr ; 2FH I OIl putMapO 5AH Z 

01/ PutChr ; 30H 0 01/ PutMapO 58H [ 

01/ PutChr ; 31H 01/ PutMapO 5CH \ 
01/ PutChr ; 32H 2 01/ PutMapO SOH 

01/ PutChr ; 3,H' 3, 01/ PutMapO ; 5EH A 

01/ PutChr ; 34H 4 01/ PutMapO ; 5FH 

01/ PlitChr ; 35H 5 01/ PutChr ; 60H I 

01/ PutChr ; 36H 6 01/ PutChr ; 61H a 

,01/ PutChr ; 37H 7 pl/' ,PutChr ; ~2"H b 

OW PutChr ; 38H 8 OW PutChr ; 63H c 

01/ PlItChr ; 39H 9 ow PutChr ; 64H d 

01/ PutChr "; 3AH OW PutChr ; 65H e 

," 01/ PutChr ; 38H 01/ PutChr ; 66H 

.ow putChr ; 3CH < ow' putChr ; 67H 9 

t:j 01/ PutChr ; 3DH 01/ PutChr :,68H h 
I ,PutChr ; 3EH 01/ PutChr " w 01/ > 69H i 

0 OW PutMap1 ; 3FH l' 01/ PutChr 6AH j 

OW PutMapO 40H iii 01/ PutChr 6BH k 

OW PutMapO 41H A OW PutChr ; 6CH 

OW PutMapO 42H 8 01/ PutChr ; 6DH m 
01/ PutMapO 43H C OW PutChr ; 6EH n 

01/ putMapO 44H 0 OW PutChr 6FH 0 

01/ PutMapO 45H E 01/ PutChr 70H p 

OW PutMapO 46H 01/ PutChr 71H q 

01/ PutMapO 47H G OW PutChr 72H 1" 

01/ PutMapO 48H H 01/ PutChr 73H s 
01/ PutMapO 49H 01/ PutChr 74H 

01/ PutMapO 4AH ,OW PutChr' 75H u 

01/ PutMapO 48H K OW PutChr 76H v 

01/ PutMapO '4CH OW PutChr ' 77H w 

01/ putMapO 40H M 01/ PutChr 78H x 
OW PutMapO 4EH N OW PutChr 79H y 

OW PutMapO 4FH 0 OW PutChr 7AH z 

01/ PutMapO SOH P 01/ PutChr 18H { 

01/' putMapO 51H Q 01/ PutChr 7CH I 
_-01/ PutMapO 52H R 01/ PutCh;' 10H } 

0,1/ PutMapO 53H S 01/ PutChr 7EH - ,End' of GO Characters 

0,1/ , PutMapO 54H 01/ UnlqJCtl 7FH DfL Delete 

" 



c; 
I 

W ...... 

· ~ ~ ~ -~ -_. ~. ~ ~. ~ ~.~ ~ ~. ~ ~ ~. ~ .. ~ ~ ~ ~. ~ .... ~. ~ ~ .... ~ --~ ... --_. ~ ... -~ .... ~ ~. ~ ~ --~ _ .... · SKIP 
· - ~ ~ --~ ~~ ~ ~ -_.- - - - -- ~ ~ ~- ~ -_. _. ---_. -_. ---~ - ~ ~ ~ -- -- - ~ ---· HiOi rChrTbl: 

011 UnlmpCtl 

011 UnlmpCtl 

011 
011 

011 
011 

011 
011 
011 
011 
011 
011 
011 

011 
011 
011 

011 
011 

011 
011 

011 
011 
011 
011 
011 
011 
011 
011 

011 
011 

011 
011 

011 
OW 

011 
011 
011 
011 

Un I mpCt I 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl' 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

CtlSeqlntro 

UnlmpCtl 

unlmpCtl 

UnlmpCtl 

UnlmpCtl 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

80H 

81H 

Second 128 entries for direct state 

fut. std. 

fut. std. 

82H fut. std. 

83H fut. std. 

84H INO Index 

85H NEl 

86H SSA 

87H ESA 

88H HTS 

89H HT J 

8AH VTS 

8SH PlO 

8CH PlU 

SOH RI 

'8EH SS2 

8FH SS3 

90H OCS 

91H PU1 

92H PU2 

93H STS 

94H CCH 

95H Mil 

96H SPA 

97H EPA 

98H 

99H 

9AH 

9SH CSI 

9CH ST 

90H OSC 

9EH PM 

9FH APC 

AOH 

A1H 

A2H 

A3H 

A4H 

ASH 

Next line 

Start of Select Area 

End of Selected Area 

Horizontal Tabulation Set 

Horizontal Tab with Justify 

Vertical Tabulation Set 

Partial Line Oown 

Partial Line Up 

Reverse Index 

Single Shift Two 

Single Shift Three 

Oevi ce Control Stri ng 

Private Use One 

Private Use Two 

~et Transmit State 

Cancel Character 

Message lIa i t i ng 

Start of Protected Area 

End of Protected Area 

fut. std. 

fut. std. 

fut. std. 

Control Sequence Introducer 

String Terminator 

Operating System Conmand 

Privacy Message 

Appl ication Program Conmand 

Start of G1 Characters 

011 
011 
011 
011 
011 

011 
011 
011 

011 
011 
011 
011 

011 
011 
011 
011 
011 
011 
011 
011 
011 
011 
011 

011 
011 
011 
011 
011 
011 
011 
011 
011 
011 

011 
011 

011 
011 

011 
011 
011 
011 
011 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

Pl,ltChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutMapl 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapD 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

A6H 

A7H 

A8H 

; 1\9H 

AAH 
ABH 

ACH 

ADH 
AEH 

AFH 

BOH 

B1H 

B2H 

B3H 

B4H 

B5H 

B6H 

B7H 

.. B8H 

B9H 

BAH 

BBH 

BCH 

BOH 
BEH 

BFH 

COH 

C1H 

C2H 

C3H 

C4H 

C5H 

C6H 

C7H 

C6H 

C9H 

CAH 

CSH 

CCH 

CDH 
CEH 

CFH 



t::1 
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(..J 
N 

Oil 

Oil 

011 

Oil 

Oil 

Oil 

Oil 

Oil 
0.11 

Oil 

Oil 

Oil 

Oil 

Oil 

Oil 

Oil 

Oil 

Oil 

Oil 

Oil 

Oil 

Oil 

Oil 

Oil 

PutMapO 

PutMapO 

PutMapO 
putMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

PutMapO 

putMapO 

.PutChr 

PutCllr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

OW PutChr 

DW PutChr 

OW PutChr 

OW PutChr 

OW PutChr 

OW PutChr 

OW PutChr 

Oil ,PutChr 

OW. putChr 

OW PutChr 

·[)W PutChr 

OW PutChr 

OW PutChr 

OW PutChr 

OW PutChr 

Oil PutChr 

OW PutChr 

OW PutChr 

DOH 

olH 

02H 

D3H 

D4H 

05H 

06H 

07H 

08H 

09H 

OAH 

OBH 

OCH 

DOH 

OEH 

OFH' 

EOH 

E1H 

E2H 

E3H 

E4H 

E5H 

E6H 

ElH 
E8H 

E9H 

EAH 

EBH 

ECH 

EOH 

EEH 

EFH 

FOH 

F1H 

F2W 

• F3H 

F4H 

F5H 

F6H 

F7H 
F8H 

F9H 

7 

Oil 

Oil 

Oil 

Oil 

Oil 

Oil 

PutChr 

PutChr 

PutChr 

PutChr 

PutChr 

UnlmpCtl 

FAH 

FBH 

FCH 

FOH 

FEH 

FFH 

End of Gl Characters 

; +t++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SKIP 
; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

o i rEscSeqTbl : 

Oil UnlmpCtl 

Oil UnlmpCtl 

Oil 

Oil 

Oil 

OW 

OW 

OW 

OW 

OW 

O,W 

OW 

DW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

Oil 

OW 

Oil 

Oil 

OW 

UnlmpCtl 

UnlmpCtl 

Unlq:>Ctl, 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl ' 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

unlmpCtl 

UnlmpCtl 

UnlmpCtl 

unlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

Un I mpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

30H 

31H 

32H 

33H 

34H 

35H 

36H 

37H 

38H 

39H 

3AH 

38H 

3CH 

30H 

3EH 

3FH 

40H 

41H 

42H 

43H 

44H INO 

45H NEl 

46H SSA 

47H ESA 

48H HTS 

49H HT J 

4AH VTS 

4BH PLO 

4CH PLU 

40H RI 

4EH SS2 

4FH SS3 

; Non- i ntermedi ate escape sequences 

priv_ use 

priv. use 

priv. use 

priv. use 
priv. use 

priv. use 

priv. use 

priv. use 

priv. use 

priv. use 

priv. use 

priv. use 

priv. use 

priv. use 

priv. use 

priv. use 

fut. std. 

fut. std. 

fut. std. 

fut. std. 

Index 

flext Line 

Start of Select Area 

End of Selected Area 

Horizontal Tabulatiol1 Set 

Horizontal Tab with Justify 

Vertical Tabulation Set 

Partial Line Down 

Partial Line Up 

Reverse I nctex 

Single Shift Two 

Single Shiff Three 
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W 
W 

OW 

OW 

OW 

DW 

OW 
OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 
OW 

OW 

OW 
OW 

OW 

OW 

OW 

OW 

011 

OW 

OW 

OW 

OW 

OW 

OW 
OW 

OW 

OW 

OW 

OW 

OW 
OW 
OW 

OW 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

Ctlseqlntro 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

Un I mpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

ResetlnitState 

UnlmpCtl 

UnlmpCtl 
unlmpCtl· 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 
UnlmpCtl 

UnlmpCtl, 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 
UnlmpCtl 

50H OCS Device Control String 

51H PU1 Private Use One 

52H. PU2 Private Use Two 

53H STS Set Transmi t State 

54H CCH Cancel Character 

55H MW Message Waiting 

56H SPA Start of Protected Area 

57H EPA End of Protected Area 

58H fut. std. 

59H fut. std. 

5AH fut. std. 

5BH CSI Control Sequence Introducer 

5CH ST String Terminator 

50H OSC Operating System Command 

5EH PM Privacy Message 

5FH APC Appl ication Program Command 

60H OM I 0 i sabl e Manua l Input 

61H INT 

62H EMI 

; 63H RIS 
64H 

65H 

66H 
67H 

68H 

69H 

6AH 

6BH 

., 6CH 

60H 

6EH 

6FH 

70H 

71H 
72H 

73H 
74H 

75H 
76H 

77H 
78H 

79H 

7AH 

Interrupt 

Enable Manual Input 

Reset to Initial State 

fut. std •. 
fut. std. 

fut. std. 

fut. std. 

fut. std. 

fut. stc!. 

fut. std. 

fut. std. 

fut. std. 
fut. std. 

fut. std. 

fut. std. 

fut. std. 

fut. std. 
fut. std. 

fut. std. 

fut. std. 

fut. std. 

fut. std. 

fut. std. 

fut. std. 

fut. std. 

fut. std. 

OW 
OW 

OW 

OW 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

unlmpCtl 

7BH 

7CH 

7DH 
7EH 

fut. std. 

fut. std. 

fut. std. 

fut. std. 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SKIP 
;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

X3_64oirseqTbl: 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 
OW 

OW 

OW 

OW 

OW 

OW 
OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 

OW 
OW 

OW 

OW 

OW 

OW 

OW 

OW 
OW 

OW 

UnlmpCtl 

CursorUp 

CursorOown 

Cursor Forward 

CursorBackward 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

CursorPos i t i on 

unlmpCtl 
EraselnDisplay 

EraselnL ine 

InsertL ine 

OeleteL ine 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

Un I mpCtl 
ScrolLUp 

ScrollOown 

UnlmpCtl 

UnlmpCtl 
UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

UnlmpCtl 

.40H ICH 

41H CUU 

42H CUD 

43H CUF 

44H CUB 

45H CNL 

46H CPL 

47H CHA 
48H CUP 

49H CHT 

4AH EO 

4BH EL 

4CH IL 

4DH OL 

4EH EF 

4FH EA 

50H OCH 

51H SEM 
52H CPR 

53H SU 

54H SO 

55H NP 

56H PP 
57H CTC 

58H ECH 

59H CVT 

5AH CBT 

5BH 

5CH 
50H 

5EH 

5FH 

Non·intermediate control sequences 

Insert Character 

Cursor Up 

Cursor Oown 

Cursor Forward 

Cursor Backward 

Cursor Next Li ne 

Cursor Precedi ng Li ne 

Cursor Horizontal Absolute 
Cursor Position 

Cursor Horizontal Tabulation 

Erase in Oisplay 

Erase in Line 

Insert Line 

Oelete Line 

Erase in Field 

Erase in Area 

Oelete Character 

Select Editing Extend Mode 

Cursor Position Report 

Scroll Up 

Scroll Down 

Next Page 

Preceding Page 
Cursor Tabulation Control 

Erase Character 

Cursor Vertical Tabulation 

Cursor Backward Tabulati on 

fut •. std. 

fut. std. 

fut. std. 

fut. std. 

fut. std. 
10 



011 UnlmpCtl 60H HPA Horizontal Position Absolute 

011 UnlmpCtl 61H HPR Ho,-izontal Position Relative 

011 UnlmpCtl 62H REP Repeat 

VY UnlmpCtl 63H OA Device Attributes 

OY UnlmpCtl 64H VPA Vertical Posifion Absolute 

OY UnlmpCtl 65H VPR Vertical Position Relative 

OY Un I mpCtl 66H HVP . Horizontal and Vertical Position 

OY Unl~tl 67H TBC Tabulation Clear 

OY SetMode 68H SM Set Mode 

OY . UnlmpCtl 69H MC Media Copy 

OY UnlmpCtl 6AH fut. std. 

011 UnlmpCtl 6BH fut; std. 

OW ResetMode 6CH RM Reset Hode 

OW SelGr'fRendition 6DH SGR Select Graphic Rendition 

OW UnlmpCtl 6EH OSR Oevi ce Status Report 

OW UnlmpCtl 6FH OAQ Define Area Qualification 

011 SelAct i veO i sp 70H AmSAO Select Active Display 

OW SelMessageVis 71H AmSMV Select Message Visibility 

OW SelWindowVis 72H AmSWV Select Winelow Visibi 1 ity 
t:1 OW 
I 

UnlmpCtl 73H priv. use 
w OW SmoothScrl Rate 74H AmSSR Smooth Scroll Rate 
.p-

OW CharBl inkRate 75H· AmCBR Character B link Rate 

OW SelCursorAppear 76H AmSCA Se 1 ect Cursor Appearance 

OW UnlmpCtl 77H priv. Use 

OW UnlmpCtl 78H priv. use 

OW UnlmpCtl 79H priv. use 

OW UnlmpCtl 7AH priv. use 

OW UnlmpCtl 7BH priv. use 

011 UnlmpC,tl 7CH priv. use 

OW UnlmpCtl 7DH priv. use 

011 LoadFontCell 7EH AmLFC Load Font Cell 

; ++++++++++++++++++++++++++++++++++++++++ .. +++++++++++++++++++++++++++++++++++++ 

; end of C_Tables 
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TITLE" CALEB 0.00 Control Routines" 
; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

C_lIork CALEB 0.00 

Copyright 1985 Advanced Micro Devices, Inc. 

This file contains all of the control routines supported by CALEB. Both 

ANSI standard and AMD private controls are included. 

NAME "Control Routines" 

PROG 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ANSI Standard Control Routines 

GLB Backspace 

GLB Carri ageReturn 

GLB Newline 

GLB Reset I ni tState 

GlB CursorBackward 

GLB CUrsorDown 

GLB Cursor Forward 

GLB Cur-sorPos it i on 

GLB CursorUp 

GLB DeleteL ine 

GLB EraselnDisplay 

GLB EraselnLine 

GLB InsertLine 

GlB ResetMode 

GLB ScrollDown 

GlB Se l GrfRendi t i,on 

GLB ScrollLeft 

GLB SetMode 

GlB ScrollRight 

GLB ScrollUp 

AMD Private Control Routines 

GLB CharBl inkRate 

GLB LoadFontCell 

Backspace 

Carri age Return 

New Line 

Reset to Initial State 

Cursor Backward 

Cursor Down 

Cursor Forward 

Cursor Pos it i on 

Cursor Up 

Delete Line 

Erase in Display 

Erase in Line 

Insert Line 

Reset Mode 

Scroll Down 

Select Graphic 

Scroll Left 

Set Mode 

Scroll Right 

Scroll Up 

Rendition 

Character B link Rate 

Load Font Cell 

GLB SelActiveDisp Select Active Display 
GLB SelCursorAppear Se l ect Cursor Appearance 
GLB· SmoothScrlRate Smooth Scroll Rate 
GLB SelliindowVis Select lIindow Visibil ity 
GLB SelMessageVi s Select Message Visibi l ity 

EXT Reset ;in C_lnit 

EXT EraActEnd,EraBgnAct, ChgBlnkSpd, SwpVar, ChgCsrSiz,ChgCsrTyp 

EXT HidCsr ,NewCsr ,PlcCsr ,lIrAmB052Reg,BldTrmRcb 

EXT FrcEraRow, EraRow,DelRow _MoYDn, I nsRow _MoYDn,DelRow _ MovUp 

EXT I nsRow _ MovUp, Scr LUpNewRow, ScrLUpDSp, Sc:rlDnDsp, Scr lRtDsp, Scrl L tDsp 

-eXT DlyTi lEndFrm, Hidllnd,Shwllnd 

EXT ShWCsr ,SetCelllid,lIrFntCel ,SetlindPos 

; ++++++++++-t:++++++++++++++++++++++++++++t++++++++++++++++++++++++++++++++++++++ 

SKIP 

INCLUDE C _ Menf!ap 

SKIP 

; ++++++++++++++++ ... ++++++++++++ ... ++++++++++++++++++++++++++++++++++'T+++++++++++++ 

Backspace: 

Moves the active position left one position on the screen. Backspace does 

not support auto wrap therefore the active position can be moved left only 

until it reaches the first memory location of the active row. 

inp none 

out ActCol updated 
bad A 

MOV A,ActCol Get the current active col 
JZ BS1 decrement its value and 
DEC ActCol test for 0, if 0 do nothing 

BS1: else decrement ActCol 

LCALL PlcCsr 

RET 
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CarriageReturn: 

i····· .. ············ .... ··········· .. ·················· .. ·· .............................. . 
Forces a movement of the active position to the first location on the 

current row. 

Inp ActCol 

OUt ActCol loaded to 0 

bad none 

; .................................................................................................................................................. '" ...... .. 

MOV ActCol,#OOH 

LCALL PlcCsr 

RET 

; +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++-+++ 

Newline: . 

; .......................................................................................................................................................... .. 
Moves the active position to move down one row. If the curr.ent row is the 

at the bottom of the screen then a scroll of the screen IS ,done. 

Inp CurRow 

BtmRow 

Out ActRow incremented to next row page 

BtmRow changed if a scroll has occurred 

bad A,RO,P2 
; .................... ~ ................................................................................... ~ .............................................. .. 

JB MsgActFlg,NL4 

MOV ActCol,#O 

MOV A,CurRow 

CJNE A,EndRow,NL 1 

MOV CurRow, ExtRow 

LCALL ScrlUpNewRow 

RET 

NL1: 
INC ActRow. 

CJNE· A,BtmRow,NL2 

MOV A,RemRow 

SJMP NL3 

NL2: 

MOV P2,CurRow 

MOV A,#RCB_RowPag 

Newl ine has no action in msg 

In all cases ActCol goes to 0 

I f we are not at the end of the 

l inked. list just move to 

next row 

else make the extra row our 

current row and scroll 

Inc ActRow and test which row 

, next row pointer to use 

if bottom of screen use RemRow 

else l,lSe next row in list 

ADD A,RcbOff 

MOV RO,A 

MOVX A,@RO Ace now 'has next row page ptr 

NL3: 

MOV CUrRow,A Update CurRow and cursor pos 
LCALL PlcCsr 

NL4: 

RET and leave 

; ++++++++++++++++.++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ResetinitState, 

Blanks the Am8052.(Mode Register l--VB=l) without disabling it and waits 

until vertical retrace ·time. Then it jumps to the power-up procedure •. 

inp 

out 

bad 

none 

none 

A,RO,Rl,R2,R3, 

LCALL OlyTilEndFrm 

MOV Rl,#ModRegllnd 

MOV R2,#OCCH 

MOV R3,#OOlH 

LCALL WrAm8052Reg 

MOV RO,#4 

CLR A 

RISl : 

DJNZ ACC,RISl 

DJNZ RO,RISl 

LJMP Reset 

Wait unti l near end of frame 

In Mode Register 1 

set normal bits ,plus VB· 

and leave Am8052 enabled 

Wait for approximately 

two mill i seconds 

Go do power-up procedure 

-++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ , , 

CursorBacKward: 

Moves the active position bacKward on the screen the indicated number 

of positions. If no count is suppplied then one position is moved .• Also 

if theamoun,t moved is beyond 0 then movement stops at O. 

Inputs: PrmCnt 

PrmBuf 

ActCol 

OUtputs: ActCol al tered by the appropri ate amount 
bad A 
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JB PrmBadFlg,CBWZ 

HOV A,PrmCnt 

JNZ CBII_OO 

CBII_99: 

HOV A,#l 

HOV PrmBuf ,A 

SJHP CBII 01 

CBII_OO: 

'DEC A 

JNZ CBIIZ 

HOV A,PrmBuf 

JZ CBII_99 

CBII~Ol : 
CLR C 

XCH A,ActCol 

SUBB A,ActCol 

JNC CBWl 

HOV A,#OOH 

CBlll : 

MOV ActCol,A 

SJMP CBII3 

CBIIZ: 

MOV A,#OOH 

HOV CtlPtrHi ,A 

MOV CtlPtrLo,A 

CBII3: 
, LCALL PlcCsr 

RET 

I f a bad parameter buffer is present 

get wi th an error return 

Test if no parameters 
if none then the default is move 

one_coloum left 

Then test for only one parameter 

any more parameters is considered 

an error return 

lie must subtract the requested 
amount from ActCol and then test 

that we have not moved the 

cursor be l ow () 

I f so make ActCol 0 

Otherwise restore adjusted ActCol 

On an error return remove all traces 

of this control 

Set new cursor pos it i on and zone 

; ++++++++ ... +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

CursorDown: 

; .......... ,; ......... ' .................................................................................................................................... .. 
Moves the active position down on the screen the indicated number 

of rows. If no count is suppplied then one row is moved. Also 
if the amount moved is beyond the bottom row then movement ·stops. 

Inputs: PrmCnt 

PrmSuf 

ActRow 
Outputs: ActRow 5 al tered by the appropriate amount 

bad A,RZ,R3 

JB ·PrmBadFlg,C06 

MOV A,PrmCnt 
JNZ COl 

COO: 

HOV PrmBuf,#l 

SJMP COZ 

COl: 

DEC A 

JNZ C06 

MOV A,PrmBuf 

JZ COO 

COZ: 

JNB IIndActFlg,C03 

MOV A,#13 
SJMP C04 

C03: 

HOV A,#Z9, 

C04: 

CLR C 
SUBB A,ActRow 
HOV' RZ,A 

SUBB A,PrmBuf 

JC COS 

MOV RZ,PrmBuf 

CDS: 

MOV A,ActRow 

ADD A,R2 
MOV RZ,A 

MOV R3,ActCol 
LCALL NeWCsr 

SJHP COl 

C06: 

MOV A,#OOH 

MOV CttPtrHi ,A 

HOV CtlPtrLo,A 

COl: 

RET 

If a bad parameter buffer is indicate 

error return 
Test for zero parameters indicating 

a defaul t value of 1 

If more then 1 parameter this is an 

error return 

If window is active limit of 

movement is 14 

If background is active limit 

of movement ! s 30 

Set input values for NewCsr 
Setup new cursor variables 

(CurRow ,ActRow,ActCol) 

and pl ace cursor 

On error remove all traces 

of control 
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CursorForward: 
; .. , ......................................... " ........ a- .................................................... . 

-Moves the act i ve pos i t i on forward on the screen the i ndi cated number 

of positions. If no count is supppl ied then one position is moved. Also 

if the amount moved is beyond the last column then movement stops. 

Inputs: PrmCnt 

PrmBuf 

ActCol 

Outputs: ActCol 

bad A,R3 

al tered by the appropriate amount 

i······· .. ········ .... ······· .. ·· .. ········· .. · .... ······ .. ···· ................................... . 

JB PrmBadFlg,CFlI6 

MOV A,PrmCnt 

JNZ CFII1 

CFIIO: 

MOV prmBuf,#1 

SJMP CFII2 

CFII1 : 

DEC A 

JNZ CFII6 

MOV A,PrmBuf 

JZ CFIIO 

CFII2: 

JNB IIndActFlg,CF1i3 

MOV A,#39 

SJMP CFII4 

CFIi3: 

MOV A,#127 

CFII4: 

CLR C 

SUBB A,ActCol 

MOV R3,A 

SUBB A,PrmBuf 

JC CFII5 

MOV R3,PrmBuf 

CFII5: 

MOV A,R3 

ADD A,ActCol 

MOV ActCol,A 

Indicates a bad parameter buffer 

error return 

No parameters indicate a 

movement of 1 

If inore than 1 parameter 

error return 

If window is currently active 

limit is 40 character pos. 

Else if either Bgd. or Msg 

is active limit is 128 

The maxinun amount we may move 

is Limit·ActCol = MAx 

To determine whether to use Max 

or requested is Max-Req, if 

Max >' Req then move Req 

else move Max 

Add our relative movement to 

our current position 

SJMP CFII7 anet- we I re done 

~FII6: 

MOV A,#OOH I f an errori s di scovered 

MOV CtlPtrHi ,A remove all t races of th i s 

MOV CtlPtrLo,A control 

CFII7: 

LCALL PlcCsr Relocate our cursor before we 

RET leave 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

CursorPos i t i on: 

Moves the active position to the position on the screen as specrtied 

If no valus are suppplied then the active position is moved to the home 

position~ Also if a.ither of the parameters are lacking lite the. value 

of 0 is defaul ted to. 

Inputs: PrmCnt 

PrmBuf 

~ctCol 

ActRow 

Outputs: ActCol 

ActRow 

bad A,R2,R3,R4' 

JB P rmBadF l g, CP9 

CLR A 

MOV R2,A 

MOV R3,A 

MOV A,PrmCnt 

JZ CP8 

DEC A 

JZ CP4 

CP1 : 

MOV A,Prll)Cnt 

CJNE A,#02H,CP9 

MOV .A,PrmBuf+1 

J~ CP91 

DEC A 

al tered by the appropriate amount 

Indi cates a bad param buffer 

error return 

Establish default values 

Determine defaul t case 

default if jump taken 

;. Set buffer poi nter for next prm 

Test if first param is default 

iLl1l' if true 

Last test for only 2 par"meters 

error if jump taken 

I 



CP91 : 

MOV R3,A 

JB WndAct FIg, CP2 

MOV A,#127 

SJMP CP3 

CP2: 

MOV A,#39 

CP3: 

CLR C 

MOV R4,A 

SUBB A,R3 

JNC CP4 

MOV A,R4 

MOV- R3,A 

CP4: 

MOV A,PrmBuf 

JZ CP92 

DEC, A 

CP92: 

t::1 MOV R2,A 
I 

w JB WndActF I g, CP5 

'" JB MsgActFlg,CP6 

MOV A,#29 

SJMP CP7 

CP5: 

MOV A,#13 

SJMP CP7 

CP6: 

MOV A,#D 

CP7: 

CLR "C 

MOV R4,A 

SUBB A,R2 

JNC CP8 

MOV A,R4 

MOV R2,A 

CP8: 

LCALL NewCsr 

SJMP CP10 

CP9: 

CLR A 

MOV CtlPtrHi ,A 

y 

Limit for window is 40 cols. 

Limit for bgd and msg is 

128 columns 

Decide if maximum value or 

requested value is used 

for the new cursor column 

Calculate new row position 

Limit for Window is 15 rows 

Li mit for Message is 1 row 

Limi t for Background is 30 rows 

Decide ,if maximum value or 

requested va I ue is used 

for the new cursor row 

Establ ish new cursor variables 

and we're finished 

I f an error has been detected 

remove all traces of this 

MOV Ct IPtrLo,A control 

CP10: 

RET 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++",+ 

CursorUp: 

, ................................................................................. . 
MOves the active position up on the'screen the indicated number 

of rows. If no count is supppl ied then one row is moved. Also 

if the amount moved is beyond the top row then movement stops. 

Inputs: PrmCnt 

PrmBuf 

ActRow 

Outputs: ActRow 

bad A,R2,R3 

JB PrmBadFlg,CU4 

MOV A,PrmCnt 

JNZ CU1 

CUO: 

MOV PrmBuf,#1 

SJMP CU2 

CU1: 

DEC A 

JNZ CU4 

MOV A,PrmBuf 

JZ CUO 

CU2: 

MOV A,ActRow 

"CLR C 

SUBB A,PrmBuf 

JNC CU3 

CLR A 

CU3: 

MOV R2,A 

MOV R3,ActCol 

LCALL NewCsr 

SJMP CU5 

al tered by the appropriate amount 

I ndi cates bad param buffer 

error return 

If not zero test if more then 1 param 

Oefaul t (no Parameters) 

Move cursor up 1 row 

I f not zero too many parameters error 

10 

Insure that requested'cursor 

movement doesn I t -move cusor 
below 0 

Absolute minimum cursor vert. 

position 

Set new cursor vert. pos i t i on 

Maintain current horz. position 

Establ ish new cursor variables 
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CU4, 

C.lR A I f an error occurs remove· 

MOV CtlPtrHi ,A all traces of this control _ 

MOV CtlPtrlo,A 

CU5: -

RET 

: ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

DeleteLine: 
, .................................................................................. . 
, Deletes· the nll1ber· of rows specified by the single allowed parameter. The 

Vertical. Editing Mode (VEM) determines whether blank rows are shifted into 

the bottom or the top of the display. If more rows are specified than can 

be deletec! then the maximum amount is deleted. After ensuring parameter 

·validity this routine waits for vertical smooth scrol~ing to finish before 

beginning its worle. This control is not al.lowed when the message display 

is .!lctive. 

'. , inp 

out 

bad 

none 
Display dependent variables may change 

A,R? 
; ............. .; .................................................................. . 

JB MsgActFlg,Dl9 

JB J>rmBadFlg,DL9 

MOV A,prmcnt 

JNZ DLZ 

DL 1: 

Mev PrmBuf,#1. 

SJMP Dl3 

DLZ: 

DEC A 

JJIZ Dl9 

NOV A,PnnBuf 

.tz Dl1 

DL3: 

JB V.rtScrlFlg;S 

JB VEMBit,Dl7 

JN8 WndActFlg,DL4 

MOV A,#14 

SJMP DL5 

11 

Dl4: 

HOV A,flO 

Dl5: 

CLR C 

SUBB A,ActRow 

NOV RZ,A 

SUBB A,PnnBuf 

JC DL6 

Mev RZ,PrmBuf 

D~6: 

lCAll DelRow_MovUp 

DJNZ RZ,Dl6 

RET 

DL7: 

ClR C 

Mev A,ActRow 

INC A 

Mev RZ,A 

SUBB A,PnnBuf 

JC Dl8 

HOV RZ,PrmBuf 

Dl8: 

lCAll DelRow_MovDn 

DJNZ RZ,DL8 -

RET 

Dl9: 

ClR A 

Mev CtlPtrHi ,A 

Mev CtlPtrLo,A 

RET 

; +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++1:++ 

EraselnDisplay: 
.. .' _. ',-", 

, •••••• !- ........................................................................ . 

Depending on the parameter sent this control erases frcim the top of the 

display to the-active postion, the act·ive postion· to'Jhe bottom of the 

dispplay, or the entire display. 

inp prmcnt 

PnnBuf 

out none 

bad A,RO,R1;R5,PZ 

the count of parameters· 

buffer containing parameters· 

12 
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JB PrmBadFlg,EI017 

JB Prnt-laxFlg,ElO17 

MOV Rl,#PrmBuf 

MOV A,PrmCnt 

JNZ EIOO 

MOV 

INC 

EIOO: 

MOV 

E101: 

iilRl,A 

A 

R2,A 

CJNE iilRl,#OOH,EI06 

LCALL EraActEnd 

MOV A,curRow 

E102: 

CJNE A,EndRoW,EI03 

LJMP EI&16a 

EID3: 

CJNE A,BtmROW,EI04 

MOV A,RemRow 

SJMP EI05 

Elp4: 

MOV P2,A 

MOV A,RcbOff 

ADD A,#RCB_RowPag 

MOV RO,A 

MOVX A,iilRO 

E105: 

MOV R5,A 

LCI\LL FrcEraRow 

MOV 

SJMP 

EID6: 

A,R5 

EI02 

CJNE iilRl,#OlH,ElOll 

MOV A,BgnRow 

13 

Indicates a bad param buffer 

error return 

Indicates too many parameters 

error return 

parameter buffer 

Prepare for progression thru 

If 0 (default) then erase from 

active pos to last position 

in display 

First erasethe remainder of 

th i s row and get poi nter 

If ptr is last row quit 

If ptr is last row in visible 

dsp start erasing rows below 

Otherwi se get next row ptr to 

erase 

Save row poi nter 

Erase row 

Restore pointer 

Prepare for next row 

If 1 then erase from beginning 

of display, thru active pos 

Start at the beginning of the 

E107: 

CJNE A,CurRo,,!,EI08 

LCALL EraBgnAct 

SJMP EI016a 

EID8: 

MOV R5,A 

LCALL FrcEraRow 

MOV A,R5 

CJNE A,BtmRow,EI09 

MOV A,RemRow 

SJMP EID7 

E109: 

HOV P2,A 

HOV A,RcbOff 

ADO A,#RCB_RowPag 

HOV RO,A 

HOv)( A,iilRO 

SJHP EI07 

E1011: 

CJNE iilRl,#02H,EID16 

MOV A,BgnRow 

EID12: 

MOV R5,A 

LCALL FrcEraRow 

HOV A,R5 

CJNE A,EndRow,EID13 

SJMP EID16a 

EID13: 

CJNE A,BtmRow,EI014 

MOV A,RemRow 

SJMP EI012 

EID14: 

HOV 

MOV 

P2,A 

A,RcbOff 

ADD A,#RCB_RowPag 

MOV RO,A 

MOv)( A,@RO 

SJMP EID12 

14 

linked list 

I f not at top get erase first 

first row 

Finally erase current row to 

active pos. and get next p~m 

P reserve erased page pt r 

erase th i s row 

Test for bottom of di spl ay 

if true, next row is RemRow 

Otherwise gef'next row in list 

Proceed to erase it 

If 2 then erase from top to 

bottom 

Start at the beginning 

crase th i s row then proceed 

to the next appropri ate 

Continue til last row is done 

then procedd wi th next param 

IIhen we reach the bottom of the 

dsp start wi th RemRow and 

continue 

Otherwise just continue with 

the next row 
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E1D16a: 

MOV A,ExtRow 

LCALL FrcEraRow 

E1D16: 

INC R1 

DJNZ R2,E1D1 

LCALL PlcCsr 

RET 

E1D17: 

CLR A 

MOV CtlPtrHi ,A 

MOV CtlPtrLo,A 

EID18: 

RET 

done wi th th i s parameter 

Poi nt to next parameter 

I f more parameters proceed 

else return 

; ++++++++++++++++++++++++++++++++++++++++++++~+++++++++++++++++++++++++++++++++ 

EraselnL ine: 

, ~ .............. "' .................................................................. " ............................ a ...................................... .. 

Denpending on the parameter sent this control 'erases from the begi"nning 

of the row to the active position, the activ,:, position to the end of 

the row, or the entire row. 

inp PrmCnt 
~ 

Prlnbuf 

the count of parameters 

buffer containing control params 

out none 

bad A,R1,R2 

, ................................................................................ . 

JB PrmlladFlg,EI L5 

JB Prnt4axFlg,EIL5 

MOV R1,#PrmBuf 

HOV A,PrmCnt 

JNZ EILO 

"MOV . GlR1,A 

INC A 

EILO: 

MOV R2,A 

EIL1 : 

CJNE GlR1,#OOH,EIL2 

15 

Indicates a bad param buffer 

error return 
Indi cates too many parameters 

error return 

Point to fi rst parameter value 

and funct i on to 0 " 

If default, set count to 1 

Test for each of the allowed params 

Each in turn 

LCALL EraActEnd 

SJMP EIL4 

EIL2: 

CJNE GlR1,#01H,EIL3 

LCALL EraBgnAct 

SJMP EIL4 

EIL3: 

CJNE GlR1,#02H,EIL4 

MOV A, CurRow 

LCALL FrcEraRow 

EIL4: 

INC R1 

DJNZ R2,EIL1 

SJMP EIL6 

EIL5: 

CLR A 

MOV CtlPtrHi ,A 

MOV CtlPtrLo,A 

EIL6: 

RET 

If 0 (default) then erase from 

active pos to end of row 

If 1 then erase from beginnin!! 

of row unti l the active pos 

If 2 th!!n erase the whole line 

; _ Update our pointer Into PrmBuf 

and get all the parameters 

I f an error was detected remove 

all traces of this control 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

InsertL ine: 

Inserts the m.",ber of rows specified by the single allowed parameter. The 

Vertical Editing MOde (VEM) determines'whether blank rows are shifted into 

the bottom or the top of the display. If more rows are specified than can 

be inserted then the maxinun amount is inserted. After ensuring parameter 

val idity this routine waits for vertical smooth scroll ing to finish "before 

beginning its work. This control is not allowed when the message display 

is active. 

inp PrmCnt parameter count 

Prmlluf buffer containing parameter(s) 

out none 

bad A,R2 

, ..................................................................................................................................... ,-" ........ ~ ~ . ~ . ~ 

16 



J8 MsgActFlg,IL9 Insert line is not functional 

in message window 

i8 Pndladflg,IL9 8ad parameter buffer 

MOV A,PrmCnt Test for defaul t parameter 

JNZ IL2 j~ if not default 

ILl: 

MOV Pndluf,#l- Else setup variables fO.r 

SJMP IL3 default 

IL2: 

DEC A Test for only one parameter 

JNZ IL9 if not zero too many prms 

NOV A,PrmBuf ° is handled as, a prm of 1 

JZ IL 1 

IL3: 

J8 VrtScrlFlg,$ If a scroll is in 'progress 

wait ti l finished to cont. 

JB VEMBit,IL7 Dec i de wh i ch way to move rows 

JNB IIndActFlg,IL4 Bgd is active if -taken 

MOV A,#14 Limit of insert in window 

t:1 SJMP ILS is fourteen 
-. IL4: +:-
w 

MOV A,#30 Limit for background is thirty 

ILS: 

ClR C Maximum amount able to move 

SUBB A,ActRow Max=Limit·Current 

MOV R2,A Preserve maximum 

SUBB A,Pndluf 

JC IL6 If taken move maximum 

. MOV R2,Pndluf el se move request'ed 

IL6: 

LCALL InsRow_MovDn Insert rows 

DJNZ R2,IL6 .; C-ount times 

RET 

IL7: 

CLR C 

NOV ·A,ActRow !lith VEM bit set we just check 

INC A hoil far it is to the top 

'MOV R2,A ·and use the smaller value 

SUBB- A-,PrmBuf 

JC Its -NOV R2,PrmBuf 
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IL8: 

LCALL InsRow_MovlJp 

DJNZ R2,IL8 

RET 

IL9: 

CLR A 

NOV CtlPtrHi ,A 

MO\t CtlPtrLo,A 

RET 

I nsert count rows 

If an error was i ndi cated 

remove all traces of this 

controll 

:++~+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ResetMode: 

; ........................................................................................................................................................ .. 
Reset the modes indicated by the selective parameters to,their initial 

states. 

Parameters 

7 
?3 
?4 

- ?5 

inp PrmCnt 

PrmBuf 

out ~ 

'bad A,RO,i!1"R2,R3,R6,DPTR 

Meaning 

YEM (insl!rt/delete above active row) 

AMDDIIM (compressed) 

AMDSCM (smooth scroll ing) 

AMDSPM (reversed screen) 

count of, parameters sent 

buffer containing parameters 

. , ., ............................................................................... . 

JB PndladF 19, RSTMD7 1 ndi cates a bad param buffer 

error return . 
JB PrmMaxFlg,RSTMD7 Indicates too many parameters 

; error return 

NOV A,prmCn~ 

JZ RSTMD8 

MOV R6,A 
NOV, RO,#PrmBuf 

RSTMD1: 

MOV A,PrmPvt 

JZ RSTMD5 

18 



RSTMD2: LCALL SetCelllid 

CJNE @RO,#03H,RSTMD3 AMDDIIM (norma l iIIode) MOV VisCol,#O 

JNB AMDDIIMB it, RSTMD6 LCALL SetllndPos 

[CALL RMdSup JB MsgAct F l g, RHdO 

SJHP RSTMD6 JB IIndActFlg,RHdO 

RSTMD3: HOV A,BgnRow 

CJNE @RO,#04,RSTMD4 AHDSCM (j..up scroll ing) SJHP RMdl 
/CLR AMDSCHBit RMdO: 

SJMP RSTMD6 MOV DPTR,#BgdVarBuf+(BgnRow-CurAtr) 

RSTMD4: HOVX A,@I)PTR , 

CJNE @RO,#05H,RSTMD6 ' ; AMDSPH (normal screen) RMdl: 

CLR A~DSPHBit HOV DPH,A 

SJHP RSTMD6 HOV DPL,#BgdRcBO_AN_OFST+RCB_RowPag 

RSTMD5: MOV Rl,,#6 

CJNE ' @RO,#07H,RSTHD6 VEM (insert/delete below active RHd2: 

row) MOVX A,@I)PTR 

CLR VEMBjt HOV DPH,A 

RSTMD6: DJNZ Rl,RMd2 

INC RO HOV DPTR,#BgdVarBuf+(TopRow-CurAtr) 

t:l DJNZ R6,RSTMDl CLR EXO 
I .,. SJMP RSTMD8 .,. HOVX @l)PTR,A 

RSTMD7: HOV DPTR,#BgdMDBO+MDB_RowPag' 

CLR A If an error is i ndi cated MOVX @l)PTR,A 

MOV CtlPtrHi ,A remove all traces of HOV DPTR,#BgdMDB1+HDB_RowPag 

MOV CtlPtrLo,A ; this control MOVX @l)PTR,A 

RSTMD8: JB MsgActFlg,RMd3 

RET JB IIndActFlg,RMd4 

MOV TopRow,A 

-------------------------- ----------------- --- ---, 
) 

MOV VisRow,#6 

RMdSup: HOV DspHgt,#24 .. 
RMd3: 

JB • VrtScrlFlg,$ 'MOV Dsp\lid,#80 

JB HrzScrlFlg,$ RHd4: 

MOV HrzFrmSet,RO HOV DPTR,#BgdVarBuf+(Vi sCol-CurAtr) 

HOV HrzPxlShf ,R6 CLR A 

LCALLDlyTi lEndFrm HOVX @l)PTR,A 

HOV 1l1,#ModRegllnd INC DPL 

MOV R2,#OCCH HOV A,#6 

HOV R3,#OOlH ' HOVX @l)PTR,A 

LCALL IIrAm8Q52Reg HOV DPTR,#MsgVarBuf+(VisCol-CurAtr) 

CLR AMDDIIMBit CLR A 

HOV A,#OO7H 
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MOVX CilPPTR,A 

MOV A,#034H 

MOV OPTR,#SgdMOBO+MOB_Tslc 

MOVX iilDPTR,A. 

MOV OPTR,#BgdMOB1+MOB _Tslc 

MOVX iilDPTR,A 

MOV OPTR,#NrmRRB+RRB _ Ts lc _ NcsH i 

MOVX OOPTR,A 

INC OPL 

MOV A,#040H 

MOVX OOPTR,A 

INC OPl.. 

CLR A 

HOVX OOPTR,A 

INC OPL 

MOV A,#OOOH 

MOVX iilDPTR,A 

INC OPt 

CLR A 
t:::1 MOVX @OPTR,A 
I 

.JO- INC OPL 
l.n 

MOV A ,#080 H" 

MOVX iilDPTR,A 

INC OPL 

INC OPt 

INC OPL 

MOV A,#OOlH 

MOVX OOPTR,A 

INC OPL 

MOV A,#OB6H 

MOVX iilDPTR,A 

JNB MsgVi sF 19,RMd9' 

MOV A,#26 

SJMP RMdl0 

RMd9: 

MOV A,#24 

RMdl0: 

MOV DPTR, #T rmIIDB+I/DB _ BgnRow 

MOVX OOPTR,A 

INC DPL 

MOVX IilDPTR,A 

MOV A,#24 

21 

HOV OPTR, #MsgI/DB+I/DB _ BgnRow 

MOVX OOPTR,A 

INC OPL 

MOVX OOPTR,A 

SETB EXO 

JNB MsgActFlg,RMdll 

HOV RowAdd,#24 

RMdll: 

HOV A,CsrSiz 

CJNE A, #09AH, RMd5 

MOV CsrSiz,#OBCH 

SJMP RMdB 

RMd5: 

CJNE A;#OAAH,RMd6 

MOV CsrSi z,#OCCH 

SJMP RMdB 

RHd6: 

CJNE A, #05BH, RMd7 

MOV CsrSi z,#06AH 

SJMP RHdB 

RMd'7: 

MOV CsrSiz,#OODH 

RMdB: 

LCALL ChgCsrSi z 

MOV Rl,#ModReg1ind 

MOV R2, #OCBH 

MOV R3,#OOlH 

LCALL WrAm8052Reg 

LCALL PlcCsr 

MOV RO,HrzFrmSet" 

MOV R6,HrzPxlShf 

RET 

i++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ScrolLDown: 

I··············· .. ····································· ........................ . 
Scrolls number of rows specified by the single allowed parameter. 

If more rows are specified than can be scrolled then the maxinun amount is 

scrolled. 

inp PrmCnt parameter count 

PrmBuf buffer containing parameter(s) 
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" 

t;:j 
I ..,.. 

(j\ 

out none 

bad A;R2 

.................................................................................. 

JB P'rnSadF 19, S05 

ClR C 
dB MsgActFlg,S06 

MOV A,PMncnt 

JNZ SOl 

MOV' PrnSuf,#l 

SJMP S02 

SOl: 

OEC A 

JNZ S05 

SD2: 
, MOV A,PrmBuf 

,sUBB A,VisRow 

JC S03 

MOV A,VisRow 

JZ S06 
, SJMP S04 

S03: 

MOV A,PrmBuf 

SD4: 

lCAll ScrlOnDsp 

SJMP S06 

SD5, 

ClR A 

MaY CtlPtrHi ,A 

MOV CtlPtrlo,A 

S06, 

RET 

\ 
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Indicates a bad param buffer, 

error return 

Message window cannot scroll 

vertically 

If count = 0 default, to 1 row 

I f more then one parameter 

error return 

Amount to scroll is the smaller lof 

requested rows Vs. VisRow , 

Scroll in progress 

and we're finished 

; 1ln an error remove all, traces 

of this control 

SelGrfRendition: 

r····················································· ......................... . 
After checking parameter val idity tests this control changes the following 

character attributes depending on the selective parameter(s) sent • 

Parameters 

o 

4 

5 
7 
9 
10 

11 

22 

24 

25 

27 
29 

?91 

792 , 

193 
any other parameter is i griered 

inp PrmCnt 

PrnSuf 

out none 

bad A,Rl,R3 

meaning 

'Steady, initial attributes 

Bold, hi intensity 

Underl ined 

Blinking 

Negative image 

Crossed out 

Primary Font 

Secondary Font 

tlormal intensity 

Not under lined 

,Steady (not bl inking) 

Positive image 

Not crossed out 

Superscript al i gnuent 

Subscript al igrnent 

Normal al ignment 

number 'of Parameters to work on' 

buffer '.containing' the parameter(s) 

, ................................................................................ . 

jNB PrnSadFlg,SGR01 

lJMP SGR16 

SGR01: 

JNB PrmMaxFlg,SGR02 

lJMP SGR16 

SGR02: 

MOV A,PrmCnt 

JNZ SGRXX 

lJMP SGR16 

2 .. 

Indicates a' bad param buffer 

error return 

Indicates too many parameters 

error 'return 



SGRX)(: SGR9: 
MOV R3,A CJNE QR1,#09,SGR_09 Crossed out 

Mbv Rl,#PrmBuf SETB SundBit 
SGRl : SJMP SGR15 

MOV A,PrmPvt Test if AMD private control SGR_09: 
JZ SGR4 CJNE QR1,#10,SGR_Ol0 Primary font 

CJNE QR1,#91,SGR2 Superscript al ignment ClR FntMapFlg 

SETB SpsBit SJMP SGR15 
ClR SbsBit SGR_Ol0: 

SJMP SGR15 CJNE QR1,#11,SGR10 Seconda ry font 

SGR2: SETB FntMapFlg 

CJNE QR1,#92,SGR3 Subscript al ignment SJMP SGR15 

SETB SbsBit SGR10: 

CLR SpsBit CJNE QR1,#22,SGR11 Normal intensity 

SJMP SGR15 ClR LitBit 

SGR3: SJMP SGR15 

CJNE @Rl,#93,SGR4 Normal al ignment SGR11: 

ClR SpsBit CJNE QR1,#24,SGR12 Not underlined 

ClR SbsBit ClR UndBit 
t:l SJMP SGR15 SJMP SGR15 I 
.I>- SGR4: SGR12: ..... 

CJNE @Rl,#OO,SGR5 ; Steady initial attribute CJNE @Rl,#25,SGR13 Steady (not bl inking) 

MOV CurAtr,#OO ClR BlnkBit 

SJMP SGR15 SJMP SGR15 

SGR5 SGR13: 

CJNE @Rl,#Ol,SGR6 Bold CJNE @Rl,#27,SGR14 positive image 

SETB LitBit ClR RevBit 

SJMP SGR15 SJMP SGR15 

SGR6: SGR14: 

CJNE @Rl,#04,SGR7 llnderlined ,CJNE @Rl,#29,SGR15 Not crossed out 

SETB UndBit ClR SundBit 

SJMP SGR15 SGR15: 

SGR7: INC Rl 

qNE @Rl,#05,SGR8 Bl inking DJNZ R3,SGRl 

SETB BlnkBit RET 

SJMP SGR15 SGR16: 

SGR8: ClR A If an error was indicated 

CJNE @Rl,#07,SGR9 Negative image MOV CtlPtrHi ,A remove a II traces of 

SETB RevBit MOV CtlPtrlo,A this routine 

SJMP SGR15. RET 
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t::I 
I 

.po 
00, 

ScrollLeft: 

, ........................................................ " ...................... . 
Scrollsthe display leftward the nlIlIber of colums specified by the single 

mineric parameter .. An attelJ1)t to scroll the rightmost collml of the display 

leftward beyond the rightmost collml on the monitor leaves it at the right· 

mOst colm. 

inp PrmCnt count of parameters 

Pn1lBuf buffer containing the parameters 

out none 

;'. bad A,R1,R2 

, ............................................................................. . 

JB' Pn1lBadFlg,SL7 

JB ilndActFlg,SL8 

MOV A',PrmCnt 

JNZ SL1 

MOV PrmBuf,#l 

SJMP SL2 

SL 1: 

DEC A 

JNZ SL7 

SL2: 

JNIi AMDDWMili t, SL3 

MOV R2,f18 

SJMP SL4 

SL3: 

HOV R2,#48 

SL4: 

CLR C 

MOV A,VisCol 

xcit A,R2 

SUBB A,R2 

JZ SL8 

MOV R7;A 

'MOV A,Pn1lBUf 

ClR C 

SUBB A,R7 

JNC SL5 

MOV R7,Pn1lBuf 

27 

; indicates·a bad param buffer 

error return 

if lIindow Horz. scrolling is not 

allowed 

If no parameters default to 1 collml 

If more ~hen one parameter errorrtn 

If cClq)ressed mode max i nun number 

; . of COllmlS to be scrolled is 48 

Else collmls = 8 

-, of ~,- _H .. '. fu, J 
scroll ing = Maxinun • VisCol 

smaller of Available Vs. request 

SL5: 

MOV A,R7 

LCALL ScrlLtDsp 

RET 

SL7: 

CLi A 

MOV CtlPtrHi ,A 
'f: MOV CtlPtrLo,A 

SL8: 

RET 

;' if error remove all 'traces of 

control routine 

; +++++++++++++++++++++++++++++++++++++++++++++++++ I I I I I I I I I I I I .-. I I I I I I I I 1++++++ 

Setllode: 
; .. ": ..................................................................... ~ ................................................................. .. 

Set the modes indi cated by the selective parameters to thei r alternate 

states. 

Parameters 

7 
, 13 

74 

?5 

inp PrmCnt 

Pn1lBuf 

out none 

bad A,RO,R1,R2,R3,R6,DPTR 

Meaning 

VEM (insert/delete above active row) 

AMODWM (cClq)ressed) 

AMDSCM (smOoth scroll ing) 

AMDSPM (reversed screen) 

count of parameters sent 

buffer containing parameters 

; ............................................................................ ~ ................................................... ;;. ...... ~ .............. .. 

JB PrmBadF 19, STMD 7 

JB PrDllaxFlg, STMD 7 

MOV A,PrmCnt 

JZ STMD8 

MOV R6,A 

MOV RO;#PrmBuf, 

STN01 : 

MOV A,PrnPvt 

JZ STMD5 

28. 

Indicates a,bad param buffer 

error return 

, Indicates too many parameters 

, error ·return 

If zero no ac,tion just return 

Establ ish loop count from PrmCn 

Establ ish pointer for param 

cClq)8ri sons 

Test' if private selective 

parameter 



STMD~ LCALL SetCelWid 
CJNE liIRO,#03H,STHD3 AHDDWH Compressed mode HOV VisCol,#O 
JB AMDDWHB it, STMD6 LCALL SetWndPos 
LCALL SMdSup JB . MsgActFlg,SMdl 
SJMP STMD6 JB WndActFlg,SMdl 

STHD3: MOV R4,BgnRow 
CJNE liIRO, #04H, STMD4 ; AMDSCM Smooth scroll ing MOV Rl,BtmRow 
SETB AMDSCMBi t MOV R2,RemRow 
SJMP STMD6 MOV R3,EndRow 

STMD4: SJMP SMd2 
CJNE liIRO,#05H,STMD6 AHDSPM reversed screen SMdl: 
SETB AMDSPMBit MOV DPTR ,#BgdVarBuf+(BgnRow-CurA t r) 

SJHP STMD6 CLR EXO 
STMD5: MOVX A,liIDPTR 

CJNE liIRO ,#07H, STMD6 VEM mode HOV R4,A 
SETB VEMBit INC DPL 

STMD6: INC DPL 
INC RO MOVX A,liIDPTR 
DJNZ R6,STMDl INC DPL 

t:I SJMP STMD8 MOY Rl,A 
I 

STMD7: A,liIDPTR ~ MOVX 
\0 

CLR A If an error is indicated INC DPL 
HOV CtlPtrHi ,A remove all traces of MOV R2,A 
MOV Ctl~trLo,A this control MOVX A,liIDPTR 

STMD8: MOV R3,A 
RET SMd2: 

MOV DPH,Rl 

; - - - - -.- - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I MOV DPL ,#BgdRCBO _AN _OFST +RCB _RowPag 

MOV A,R2 

SMdSup: MOVX liIDPTR,A 

INC DPL 
JB VrtScrlFlg,$ MOV A,#BgdRCBO_AN _OFST 

JB HrzScrl Flg,$ MOVX liIDPTR,A 

HOV HrzFrmset,RO MOV DPH,R3, 
MOV HrzPxlShf ,R6 MOV A,TrrnOff 
LCALL D l yTilEndFrm MOVX liIDPTR,A 
MOV Rl,#ModRegllnd DEC DPL 
MOV R2,#OCCH MOV A, TrmRow 
HOY R3,#OOlH MOVX liIDPTR,A 
LCALL WrAmB052Reg MOV DPTR,#BgdVarBuf+(TopRow-CurAtr) 

SETB AMDDWHBit MOV A,R4· 
MOV A,#OO4H MOVX liIDPTR,A 
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MOV DPTR, #BgdMDBO+MDB _ RowPag CLR A 

MOVX IilDPTR,A MOVX iilDPTR,A 

NOV DPTR,#BgdMOB1+MDB_RowPag INC DPL 

MOVX iilDPTR,A MOV A,#OOAH 

JB MsgActFlg,SMd3 MOVX iilDPTR,A 

JB IIndActFlg,SMd4 INC OPL 

Mav TOpROlf,A CLR A 

MOV ViSRow;#O MOVX iilDPTR,A 

NOV BtldloWi R3 INC DPL 

'Moll ReDRoII, R3 MOV A,#08AH 

NOV DSpH9t , #30 MOVX iilDPTR,A 

SMd3: INC OPL 

NOV' Ospllid,#120 INC OPL 

SMd4: INC OPL 

NOV OPTR,#BgdVarBuf+(Vi sCol-CurAtr) MOV A,#001H 

CLR A MOVX iilDPTR,A 

MOVX OIDPTR,A INC OPL 

INC OPL MOV A,#045H 

'MOVX OIDPTR,A Movx OIDPTR,A 
t::j INC DPL JNB MsgVisFlg,SMd9 
I 

V1 INC OPL NOV A,#32 
0 

NOV A,R4 , SJMP SMd10 

MOVX OIDPTR,A SMd9: 

INC OPl MOV A,#30 

NOV A,R3 SMd10: 

MOVX IlDPTR,A MOV OPTR, #T ndoIIlB+llDB _ BgnRow 

INC OPL MaVX iilDPTR,A 

MOVX IilDPTR,A INC OPl 

MOV OPTR,#MsgVarBuf+(VisCol-CurAtr) MOVX iilDPTR,A 

CLR A MOV .A,#30 

MOVX IlDPTR,A MOV 9PTR,#MsgI/DB+IIDB_BgnRow 

• 'MOV ,A, #028H MOVX OIDPTR,A 

MO.V OPTR,#BgdMDBO+MDB_Tslc INC OPL 

MOVX OIDPTR,A MOVX OIDPTR,A 
• MOV DPTR,#Bgd40B1+MOB_Tslc SETB EXO 

MOVX a>i>TR,A 'JNB MsgActFlg,SMd11 

MOIi DPTR.#NrIdlRB+RRB_Tslc_NCSHi MaV RowAdd,#30 

MOVX IlDPTR,A SMd11: 

INC- OPl MOV A.CsrSiz 

NOV A;#04AH CJNE A! #OBCH, SMdS 

MOVX IlDPTR;A, MaV CsrSiz,#09AH 

INC OPL SJMP SMdS. 
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t::j 
I 

\.n ..... 

SMd5:· 

CJNE A,#OCCH,SMd6 

MOV CsrSiz,#OAAH 

SJMP SMdB 

SMd6: 

CJNE A,#06AH,SMd7 

MOV CsrSi z,#05BH 

SJMP SMdB 

SMd7: 

MOV CsrSiz,#OOAH 

SMdB: 

LCALL ChgCsrS i Z 

MOV R1,#ModRegllnd 

MOV R2,#OCBH • 
MOV R3,#OO1H 

LCALL IIrAm8052Reg 

LCALL PlcCsr 

MOV RO,HrzFrmSet 

MOV R6,HrzPxlShf 

RET 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ScrollRight: 

Scrolls the display rightward the nllllber of columns specified by the single 

numeric parameter. An attenpt to scroll the leftmost colum of the display 

rightward beyond the leftmost column on the monitor leaves it at the left· 

most colum. 

inp PrmCnt count of parameters 

Prm8uf buffer containing the parameters 
out none 

bad A 

, .... ... ," ...................... ~ ...................... fo ................................................................................................ .. 

MOV PrmBuf ,#1 

SJMP SR2 

SR1 : 

DEC A 

JNZ SR5 

SR2: 

MOV A,Prm8uf 

SUBB A,VisCol 

JC SR3 

MPV A,VisCol 

JZ SR6 

MOV R7,A 

SJMP SR4 

SR3: 

MOV ' R7,J>rm8uf 

SR4: 

MOV A,R7 

LCALL ScrlRtDsp 

RET 

SR5: 

CLR A 

MOV CtlPtrHi,A 

MOV CtlPtrLo,A 

SR6: 

RET 

;one row 

; If more then one parameter this 

is an error return 

;Amount scrolled is equal to the 

'small of requested colums 

Vs.Vis.Col 

;Scroll 'in Progress 

; I f' error remove alit races of 

of control 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ScrolLUp: 

, ......................................................................................................................................................... .. 
Sc'rolls the display upward the nlIIlber, of columsspecified by the single' 

numeric parameter. An attempt to scroll the bottom row of the display 

upward beyond the bottom row'on the monitor leaves it at the bottom of the 

display. 

inp PrmCnt count of parameters 
JB Prm8adFlg,SR5 Indicates a bad param buffer PrmBuf buffer containing the parameters 

error return 
CLR C 

JB IIndAct Fl g, SR6 ;lIindow cannot scroll horz. 

MOV A,PrmCnt , ;Zero Parameters defaul t to 

JNZ SR1 

33 

out none 

bad A,R1,R2 
. ' , ............................................................................. . 

JB PrmBadFlg,SU6 

34 

Indicates a bad param buffer 

error return 



JB MsgActFlg,SU7 

MOV A,PrmCnt 
JNZ, 'SU1 

,MOV PrmBuf,#1 

SJMP SU01 

SU1: 

DEC A 

jNZ SU6 

SU01: 

JB IIndActFlg,SU2 

MOV R2,#6 

JB AMDDIIMB it, SU7 

SJMP SU3 

SU2:' 

MOV R2,#7 

'SU3: 

CLR C 
:'MOV A,VisRow 

t:;j I XCH A,R2 
I 

\J1 -SUBB' A,R2 
N 

JZ SU7 

MOV R1,A' 

MOV A,PrmBuf 

CLR ~ 
'SUBB' A,R1 

Je SU4 
MOV A,R1 

SJMP SU5 

SU4: 
MOV A,PrmBuf 

SUS: 

Lt;ALL ScrLUpDsp, 

SJMP SU7 

SU6: 
CLR A 

MOV CtlPtrHi ,J( 

MOV CtlPtrLo,A 

SU7: 

RET 

lit 
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'; If message acti,ve vert scroll 

nO,t a II Owed' 
; If no parameter, default the 

one row 

;If more than'One parameter this 

is an error retl.lrn 

,; If window is active maxinun 

scroll value is 7 

or background max is 6 

;Ifirt c~ressedmode scroli is 

nOt allo~ 

;The' current allowed is maxinun 

_VisCut 

save max to move for later 

;Request amoun.t to scroll 

;Move either requested amount or 

max inun a II owed 

; If requested is less then 

allowed do that many 

Scroll in progress 

we're done 

;If an error clear history ptr 

. ;Done 

CharB l i nkRate: 

............ _-- ....... ------ ............................................................... .. 
'Selects the rate and duty cycle for characters dispalyed with the bl ink 

attribute 

Parameters 
---- ..... --.--
o 
11 

12 

20 

21 

22 

23 

inp 

out 

bad 

PrmCnt 

PrmBuf 

none 

A,R1,R2 

Meaning, 

Initial bl ink, fastest , 25/75 cycle 

Bl ink SO/50 cycle 

Blink 25/75 cy~le 
, Fastest· bl ink rate 

Fast blink ,rate 

Slow bl ink rate 

Slciwest blink rate 

count of parameters 

buffer containing the parameters .1:' 

, ....... ., ...................................................................... . 

JB PrmBadFlg,CBR9 

JB PrnfolaxFlg,CBR9 

MOV R1,#PrmBuf 

MOV A,Pn1ICnt 

JNZ CBRO 

MOV QR1,A 

INC A 
CBRO: 

'!O" R2,A 

CBR1: 

CJNE iilR1,#OO,CBR2 

SETB ChdBit 

CLR ChbBit1 

CLR ChbBitO 

SJMP CBR8 

CBR2: 

CJNE ,iilR1,#11,CBR3 

SETB ChdBit 
SJMP ,CBR8' 

36 

I ndi cates a bad param Il!Iffer' 

error return 

Indicates too many parameters 

error return 

initial type 

Bl ink SO/50 



t:j 

I I 
\J1 
w 

CBR3: 

CJNE @Rl,#12,CBR4 

ClR ChdBit 

SJMP CBR8 

CBR4: 

CJNE @Rl,#20,cElR5 

ClR- ChbBitl 

ClR ChbBitO 

SJMP CBR8 

CBR5: 

CJNE @Rl,#2l,CBR6 

ClR ChbBitl 

SETB ChbBitO 

SJMP CBR8 

CBR6: 

CJNE @Rl,#22,CBR7 

SETB ChbBitl 

ClR ChbBitO 

SJMP CBR8 

CBR7: 

CJNE @Rl,#23,CBR8 

SETB ChbBitl 

SETB ChbBitO 

CBR8: 

INC Rl 

DJNZ R2,CBRl 

lCAll ChgBlnkSpd 

SJMP CBR10 

CBR9: 

ClR A 

HOV CtlPtrHi ,A 

MOV CtlPtrlo,A 

CBR10: 

RET 

Bl ink 25175 

Fastest rate 

Fast rate 

Slow rate 

Slowest rate 

I f an error is detected remove 

all traces of this control 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

loadFontCeLl: 
. -, ~ ........................................................................................................................................................ .. 

loads a cell of the character generator RAM at the location, and with the 

pattern, specified in the parameters. The first parameter is the cell 

address (0·255), the second is the starting sl ice (counting downward from 

zero) and the remaining parameters are the patterns for eachsl ice working 
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downward. Unspecified slices are loaded with zeroes. After checking fo 

parameter val idity this routine waits unti l all smooth scroll ing is finished 

before beginning its work. The Display lIidth Mode (AMDDIIM) determines which 

type of font (normal or compressed) is to be loaded. 
. . , .................................................................................... . 

JB PrmBadFlg,lFC5 

MOV A,PrmCnt 

JNZ lFCl 

MOV PrmBuf ,#0 

SJMP lFC2 

lFCl : 

DEC A 

JNZ lFC3 

lFC2: 

MOV PrmBuf+l,#O 

MOV PrmCnt,#2 

SJMP tFC4 

lFC3: 

ClR C 

SUBB A,#17 

JNC LFC5 

lFC4: 

CJNE A,#' ',LFC6 

LFC5: 

CLR A 

HOV CtlPtrHi,A 

MOV CtlPtrLo,A 

RET 

lFC6: 

MOV A,PrmBuf+l 

ADD A,PrmCnt 

Cll!> C 

SUBB A,#18 

JNC LFC5 

LCAll HidCsr 

JB VrtScrlFlg,$ 

JB HrzScrlFlg,$ 

CLR A 

JNB AMDDIIMBit,lFC7 

INC A 
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I ndi cates a bad param buffer 

error return 



t::I 
I 

\J1 
-I>-

LFC7: 

LCALL IIrFntCel 

LCALL ShwCsr 

RET 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SelActiveDisp: 
, .................................................................................... . 

Selects the currently active display, background, window, or message. 

attribute 

Parameters 
-_ .. _ ... _- .. 

0 

2 

inp PrmCnt 

PrmBuf 

out none 

bad A,Rl,R2,R4,R5 

Meaning 

makes the background display active 

makes the message display active· 

makes the window display active 

count of parameters 
buffer containing the parameters 

; .. . ' ................................................................................................................................................... .. 

JNB 

LJMP 
SAD1: 

JNB 

LJMP 

SAD2: 

JB 

JB 

MOV 
HOV 

IN,Z 

MOV 

mc 
SAD2a: 

MOV 

SAD3: 
CJNE 

SJMP. 

SA03a: 
LJMP 

PrmBadF 19,5AOl 

SA019 

Prnt4axFlg,SA02 

SAO 19 

VrtScrlFlg,$ 

HrzScrlFlg,$ 

Rl,#PrmBuf 

A,PrmCnt 

SAD2a 

IilRl,A 

A 

R2,A 

IilR1,#OOH,SAD3a 

SA03b 

SA09 
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; J ndi cates a bad param buffer 
.,> error return 

Indicates too many parameters 

error return 

Make the background display 

active 

If Background is already active 

do noth i ng further 

If the wnd window was active 

move its dsp. vars. out 

If the R1Sg window was active 

move itsdsp. vars. out 

indicate current active statl! 
with internal flags 

Update non-moving display vars 

Set page address to extr" row 
Bui ld offset into RCB at 

next row pointer 

Use· RO as index poi nter 

Next row pointer = ExtRow 

Store it in RCB 

Get index to offset 

Move current rcb offset 
Store it 



INC RO Set hidden count CLR A 
CLR A MOVX iilRO,A Extra RCB is now rebuil t 
Hov)( GlRO,A Store hidden count LJHP SAD18 
INC RO Index to vi"sible count. 
INC A Set visible count to 1 ' SAD9: 

MOVX GlRO,A Store it CJNE GlR1,#02,SAD13 
INC RO HOV R5,#WndVarBuf .SR.PAGE Hake the wnd window attive 
HOV A,#OBOH Continue bit set HOV R6,#WndVarBuf .AN .OFST 
HOVX GlRO,A JB MsgActFlg,SAD11 
INC RO JNB WndActFlg,SAD10 If wnd window is already active 
CLR A do noth i ng further 
MOVX iilRO,A Store always zero byte LJHP SAD18 

, INC RO Index to chr ptr page SAD10: 
NOV A,flBgdFncChrO.SR.PAGE Set to current function char NOV R3,ilBgdVarBuf .SR. PAGE I f the background was act i ve 
MOVX iilRO,A Store it in RCB NOV R4,flBgdVarBuf .AN.OFST move its dsp. vars. out 
INC RO Index to chr ptr offset SJMP SAD12 
MOV A,flBgdFncChrO .AN .OFST Offset of funct i on character SAD11: 
MOVX iilRO,A Stored NOV R3 ,lIMsgVarBuf • SR. PAGE If the msg window was active 
IIlC RO NOV R4, IIMsgVarBuf .AN .OFST move its dsp. vars. out 

tj 
CLR A SAD12: 

I Hov)( iiIR.o,A Store eq>ty word in RCB LCALL BldTnd!cb 
VI 
VI INC RO ' NOV Dspllid,#40 Update non-moving display vars 

HOVX iilRO,A ' NOV DspHgt,#7 
INC RO Index to atr page NOV A,lIndCol 
NOV A,tlBgdFncAtrO.SR.PAGE Bui ld Attribute page SUSB A,VisCol 
MOVX iilRO,A Store page to atr INC A 
INC RO Index to atr offset NOV ColAdd,A 
NOV A,flBgdFncAtrO.AN.OFST NOV RowAdd,#6 
MOVX GlRO,A Store it NOV RcbOff ,#llndRCBO.AN.OFST 
INC itO MQV Chraff ,#llndChrBufO.AN.OFST 
NOV A,VisCol Length of hidden 2nd seg=VisCol NOV Atraff ,illlndAtrBufO.AN.OFST 

MOVX iilRO,A Store it " LCALL SWpVar 
INC RO Index to visible 2nd se900flt CLR HsgActFlg Indicate current active state 
SETB, C, SETB ~ctFlg by internal flags 
SUBB A,lIndCol ViSible count = lIndCol-VisCol HOV P2,ExtRow Set page address to ext ra row 
CPL A lie get negat i ve so coq>l ement NOV A,RcbOff Build offset into RCB at 
MOVX GlRO,A 

.../ 
Store it ADD A,ftRCB_RowPag next row poi nter 

INC RO Index to continue bit NOV RO,A Use RO as index pointer 
NOV A,#80H Set cont i nue bi t 0 rest of byte HOV A, ExtRow Next row pointer = ExtRow 
MOVX iilRO,A Store it MOVX. iilRO,A Store it in RCB 
INC RO and 1 eq>ty byte INC RO Get fndex to offset 

HOV" A,RebOff Hove current rcb offset 
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MOVX 6lRO,A Store it SAD13: 

INC RO Set hidden count CJNE 6lRl,#OIH,SADI8 

ClR A MOV RS, #MsgVarBuf • SR. PAGE Malee the Msg window active 

MOVX 6lRO,A Store hidden count MOV R6, #MsgVarBuf • AN .OFST 

INC - RO Index to visible count JB IIndAct Fl g, SAD 14 

MOV A,#40 Visible count is wnd width JB MsgActFlg,SADl8 If Msg window already active 

MOVX 6lRO,A Store it do noth i ng further 

INC RO MOV R3 ,#BgdVarBuf • SR. PAGE If background was act i ve 

ClR A No continue bit MOV_ R4,#BgdVarBuf .AN .OFST move its dsp. vars. out 

MOVX 6lRO,A SJMP SADIS 

INC RO SADI4: 

ClR A MOV R3,#llndVarBuf .SR.PAGE If lind window was active 

MOVX 6lRO,A Store always zero byte -MOV R4,#llndVarBuf .AN.OFST move its asp. vars. out 

INC RO Index to chr ptr page LCAll BldTrnlcb 

MOV A,ExtRow Set to char buffer SAD1S: wi II be updated 

MOVX 6lRO,A Store it in RCB JB AMDDIIMB it, SAD 16 

INC RO Index to chr ptr offset HOY Dspllid,#80 Update non'moving display vars 

MOV A ,#IIndCh rBufO .AN. OFST Offset of character buffer SJMP SAD17 

MOVX 6lRO,A Stored SADI6: 

t:1 INC RO MOV Dspllid.#120 
I SADI7: VI CLR A 
0\ 

MOVX 6lRO.A Store empty word in RCB MOV DspHgt.#OI 

INC RO MOV ColAdd,#01 

MOYX .61RO,A JNB AMDDIIMB it, SAD 17a 

INC RO Index to atr page MOV RowAdd,#30 

MOV A,ExtRow Bui ld Attribute page SJMP SADl1b 

SETB ACC.4 SADI7a: 

MOVX 6lRO.A Store page to atr MOV RowAdd,#24 

INC RO Index to atr offset SADI7b: 

MOV A, #lindA trBufO .AN .OFST MOV RcbOff ,#BgdRCBO.AN .OFST 

MOVX 6lRO.A Store it . MOV Ch rOff ,#BgdCh rBufO. AN .OFST 

INC RO MOV AtrOff ,#BgdAtrBufO.AN.OFST 

CLR A LCALL SwpVar 

MOVX 6lRO,A Store empty word in RCB CLR IIndActFlg Indicate current active state 
--

INC RO SETB MsgActFlg with internal flags 

MOVX 6lRO.A- SAD18: 

INC RO Index to atr page INC R1 Test if we are at the end 

HOV A.#NrmRRB.SR.PAGE Page -of normal RRB DEC R2 of our parameters 

MOVX GlRO,A Store it HOV A.R2 

INC RO JZ SAD20 If true get out 

MOV A,#NrmRRB.AN.OFST Offset of norma I RRB LJMI' SAD3 Else proceed with the next 

MOVX 6lRO.A Extra RCB is now rebuil t 

SJMP SAD18 
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t:I 
I 

VI 

" 

SAD19: 

CLR 

MOV 
MOV 

SAD20: 

A 

CtlPtrHi ,~A 
CtlPtrLo,A 

LCALL PlcCsr 

RET 

• 

If an error was detected 
remove all traces of this 

control 

Relocate our cursor 

; +++++++++++++++++++++++++++++~+++++++++++++++++++++++++++++++++++++++++++++++ 

SelCursorAppear: 

I·· ........ ········ .. ·································· .. ··· .......................... . 
Selects the type and appearance of the cursor_ 

Parameters 
................ _ .. 
0 

1 
2 

3 

4 
S 

10 

11 

12 

20 

21 

22 

23 

inp PrmCnt 

PrmBuf 
out none 

btJd A,RO,R2,R4,RS,R6 

Meaning 

Steady reversed full block, initial 

Reversed full block 

Reversed block half of character cell 

Sol id block hal f character cell 

Underscore 
Th i ck underscore 

Steady, non-bl inking 

Bl ink SO/50 cycle 

Blink 2S/74 cycle 

Fastest bl ink 

Fast bl ink 

Slow bl ink 
Slowest bl ink 

count of parameters 
buffer containing the parameters 

I····················································· ........................... . 

JNB PrmBadFlg,SCAl 

LJMP SCA20 

SCAl : 

JNB PrntlaxFlg, SCA2 

. LJMP SCA20 

"~5 

I ndi cates a bad param buffer 

; - error return 

I ndi cates too many parameters 

error return 

SCA2: 

MOV RO,#PrmBuf 
MOV A,PrmCnt 
JNZ SCA2a 

MOV iilRO,A 

INC A 
SCA2a: 

MOV R6,A 
SCA3: 

CJNE GlRO ,#00, SCA4 Initial cursor 

CLR CxybeBit 

LCALL ChgBlnkSpd 

MOV RS,#06H 

MOV CsrSiz,#OODH 

JNB AMDDWMB it, SCA9 

MOV CsrSiz,#OOAH 

SJMP SCA9 
SCA4: 

CJNE GlRO,#Ol,SCAS Reversed full block 

MOV RS,#006H 

MOV CsrSiz,#OODH 

JNB AMDDWMB it, SCA9 
MOV CsrSiz,#OOAH 
SJMP SCA9 

SCAS: 

CJNE GlRO,#02,SCA6 Reversed hal f block 

HOV RS,#06H 

MOV CsrSiz,#06AH 

JNB AMDDWMB it, SCA9 

MOV CsrSi z,#OS8H 
SJMP SCA9 

SCA6: 

CJNE GlRO,#03,SCA7 Solid half block 

MOV RS,#04H 
MOV CsrSiz,#06AH 

JNB AMDDWMBit,SCA9 

MOV "CsrS i z, #058H 

SJMP SCA9 
SCA7: 

CJNE GlRO,#04,SCA8 Underscore 
MOV RS,#04H 
MOV ~ CsrSi z,#OCCH 
JNB AMDDWMB it, SCA9 
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MOV , CsrSiz,#OAAH 

SJMP SCA9 

SCA8: 
CJNE aRO,#05 ,SCAI 0 Th i ck inferscore 

·MOV R5,#04H 

MOV CsrSiz,#OBCH 
JNB AMDDWMB it, SCA9 
MOV CsrSiz,#09AH 

SCA9:· 
LCALL ChgCsrSiz 
LCALL ChgCsrTyp' 

·SJMP SCAI8 

sCAIO: 
CJNE GlRO,#IO,SCAII S"teady non-bl inking 

CLR CxybeBit 

SJMP SCAIl 
SCAlI: 

CJNE IilRO,#II,SCAI2 BI ink SO/50 cycle 
t;j SETB CXYbeBit 
I 

V1 SETB CudBit 
00 

SJMP SCAIl 

SCAI2: 
CJNE IilRO,#12,SCAI3 BI ink 25/75 cycle 

SETB CxybeBit 

CLR CudBit 

SJMP SCAIl 
SCAI3: 

CJNE 1ilR0,#20,SCAI4 Fastest rate 

CLR CUbBitl 
CLR CubBitO 
SETB CxybeBit 

SJMP SCAIl 
SCAI4: 

CJNE GlRO,#21,SCAI5 Fast rate 

CLR CubBitl • 
·SETB CubBitO 
SETB CxybeBit 
SJMP SCAIl 

SCAI5: 
CJNE IilRO,#22,SCAI6 Slow rate 

SETB CubBitl 

'+7 

CLR CubBitO 
SETB CxybeBit 
SJMP SCAll 

SCAI6: 
CJNE ·GlRO,#23,SCAI8 ;. S(owest rate 
SETB CubBitl 
SETB CubBitO 
SETB CxybeBit 

SCAll: 

LCALL ChgBlnkSpd 
seA18: 

INC RO 
DEC' R6 
MOV A,R6 
JZ SCA21 
LJMP SCA3 

SCA20: 
CLR A 
MOV CtlPtrHi,A 
MOV CtlPtrLo,A 

SCA2I: 
RET 

;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
SmoothScrlRate: 

Selects the rate at which smooth scroll ing occurs. 

Parameters 

o 

2 

3 

4 
5. 

6 
1 

8 
12 
13 

Meaning 

1 scan line / pixel / fr~ 
I scan line / pixel/frame 
2 scan line / pixel/frame 
3 scan line / pixel/frame 
4 scan line / pixel I frame 
5 scan line / pixel/frame 
6 scan line / pixel/frame 
1 scan line 7 pixel/frame 

8 scan line / pixel/frame 
scan line / pixel I 2 frames 

1 scan line / pixel / 3 frames 

'+8 



t::I 
I 

lJ1 
\0 

/ 

14 scan line, pixel , 4 frames 

IS scan line' pixel ,'S frames 
;. 16 scan line, pixe.1 , 6 ·frames 

17 scan line, pixel, 7 frames 

18 scan line, pixel' 8 frames 

inp PrmCnt Ccx.lt of parameters 

PnnBuf. buffer containing the parameters 

out none 
bad A,Rl,R2,R3 

, ................................................................................... . 

JB PnnBadFlg,SSR6 

JB PrnflaxFlg,SSR6 

MOV Rl,#PnnBuf 

MOV A,PrmCnt 

JNZ SSRO 

MOV IiIR1,A 

INC A 

SSRO: 

MOV R2,A 
SSR1: . 

MOV A,IiIRl 

JZ SSR4 

MOV R3,A 
ClR C 

SUBB A,tI09 
JNC SSR3 

MOV A,R3 

DEC A 

SJMP SSR4· 

SSR3: 

MOV A,R3 

ClR C 

SUBB A,#12 

JC SSRS 

MOV A,R3 

SUBB A,fI3. 
SSR4: 

SIIAP A 
RR A 

.. 9 

Indicates a bad param buffer 
error return 

Indi cates too many parameters 

error return 

work on current parameter 

test if in first group of 

parameters 

If true adjust for calculation 

Test· if between groups 9-11 

If true exit 

else adjust for calculation 

work on hi nibble fi rst 
isolate hi byte 

MOV 

ANl 

JNZ 

MOV 

ANl 

ORl 

MOV 
SSRS': 

INC 

DJNZ 

SJMP 

SSR6: 

ClR 

HOV 

MOV 

SSR7: 

RET 

R3,A 
A,#_NT _SCRl_RAT_MASK 

SSRS 

A,ScrlByt 

A,#_IH _SCRl_RAT_MASK 

A,R3 

ScrlByt,A 

Rl 

R2,SSRI 

SSR7 

A· 
CtlPtrHi,A 

CtlPtrlo,A 

Store for' future use 

Mask off unused bits 

bring in scroll byte 

Mask balance of byte to write' 

generate combine Scrlbyt parts 

return new va I ue 

Continue unti I last parameter' 

If an error was indicated 

remove all traces of 

control 

;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SelWindowVis: 

Selects window ·visibl i ity. 

Parameters 
-- .. --- ----

0 
, 

inp PrmCnt 

PrReuf 

out none 
bad Rl,R4 

Meaning 

make window invisible 
make window visible 

Ccx.lt of parameters 

buffer conta i ni ng the parameters 

, .................................. -00 ••••••••••••••••••••••••••••••••••••••••••••••• 

JB 

JB 

JB 

JB 

MOV 

PnnBadFIg,SWVS 

PrllMaxF I g, SWV8 

VrtScrIFIg,$ 

HrzScrIFIg,$ 
RO ,#PnnBuf' 
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Indicates a bad param buffer 

error return 
'; Indicates too many parameters 

error return 



t:::1 
I 

'" 0 

HOV ' A,PrmCnt 

JNZ SWVO 
HOV iilRO,A 
INC A 

SWVO: 
MOV' ,R4,A 

SWVl: 
CJNEiilRO,#OO,SWV3 Malee window invisible if not taken 

JNB IIndVi sFlg, SWV7 
LCALL Hidllnd 

C,LR IIndVisFlg 

SJMP SIIV7 

SWV3: 
CJNE iilRO;#Ol,SIIV7 Make ,window visible 

JB ' lIndVisF Ig,SWV7 

LCALL Shwllnd ' 

SETB IIndVisFlg 

SWV7: 
INC RO 

DJNZ R4,5WVl 
LCALL PlcCsr 

RET 
SWV8: 

CLR A if an error was indicated 

MOV CtlPtrHi ,A remove all trl!ces of, 

MOV CtlPtrLo,A this control 

RET 

;++++++++++++*+++++++.+++++++++++++++++++++++++++++++++++1:++++++++++.++++++++++++ 

SeIMesl;ageVis: 
. ' , ................................................... '!' ............................. . 

Selects message windoW visibl iity. 

Parameters 

o 

inp PrmCnt 

out 
bad' 

PrQluf 

none 
A;Rl,R2,R3,R4 

51 

Meaning 

make message window invi&ible 
make meS&8ge window visible 

count of par8meters ' 
buffer' containing the parameters, 

JB PrQlac!Flg,SMVll 

JB Prnf4axFlg,SMVll 

JB VrtScrlFlg,S 

JB HrzScrlFlg,S 
MOY Rl,#PrQluf 

MOV A,PrmCnt 
JHZ SMVl 

'MOY iilRl,A 
INC A 

SMV1: 

HOV R4,A 
SMV2: 

CLR EXO 
CJNE iilRl,#OO,SMV5 

JNII' MsgVisFlg,SMV10 
MOY OPTR, #T ndjOB+IIDB _ BgnRow 

JB AMDOIIMB it, SMV3 
MOY A,#24 
SJMP SMV4 

SMV3: 
MOY A,#30 

SMV4: 
MOVX iilDPTR;A 

INC DPTR 
MOVX. iilDPTR,A 

CLR MsgVisFlg 

MOV R2, #TndjOB. SR. PAGE 

JB IIndVisFlg,SMV9 

'MOV R3,#TndjOB.AN.OFST 
SJMP SMV8 

SMV5: 
CJNE iilRl ,#01 ,SMV10 
JB MSgVi&Flg,SMV10 

MOV , OPTR,#TndjOB+llDB_BgnRow 
JB AMDDIIMB it, SMV6 
MOV A,#26 
SJMP SMV7 

SMV6: 
MOV, 1.,#32 

52 

Indicates a bad Param buffer 
Indicates too..many parameters 

error return ' 

Make message window invisible 

if not taken 

Adjust Termination start and 

end row count 

if cOl1l>ressed mode 

Termination Oef. Bile. Ptr 

lIindow is visible if taken 

Make message window visible 
If msg window 'is already 

showing just return 

In both nonllal and ~e&&ed 
mode rows' are just after 

; Msg row in display 



t:J 
I 

'" ...... 

SHV7: 

HOVX GlDPTR,A 

INC DPTR 

HOVX GlDPTR,A 

SETB HsgVisFlg 

HOV R2, #MsgWDB. SR. PAGE 

JB WndVi sFl 9 ,SMV9 

HOV R3,#MsgWDB.AN.OFST, 

SHV8: 

HOV ,Rl,#TOWHrdLolnd 

LCALL WrAm8052Reg 

SJMP SMV10 

SHV9: 

HOV OPTR,#WndWDBO+WDB_NxtPag 

MOV A,R2 

HOVX GlDPTR,A 

INC OPH 

HOVX GlDPTR,A 

SHYlO: 

SETB EXO 

INC Rl 

OJNZ R4,SMV2 

LCALL PlcCSr 

RET 

SMVll : 

CLR A 

HOV CtlPtrHi ,A 

MOV CtlPtrLo,A 

RET 

Write new TOWHrdLo Ptr 

If an error was indi cated 

remove all traces of this 

control 

• ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ , , 

end of C_lIork 
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er­
N 

"8051" 

TITLE" CALEB 0.00 System Util ities" 
; ++++++,++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

C_Uti I CALEB 0.00 

Copyright 1985 Advanced Micro Devices, Inc. 

This fi Ie contains the various system util ities used by the control routines. 

NAME "System Util ities" 

PROG 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

GLB Dl yTi IEndFrm,PlcCsr ,EraActEnd,EraBgnAct,ChgBlnkSpd,SwpVar ,ChgCsrSiz 

GLB SetCelllid,ChgCsrTyp 

GLB DelRow _MovOn,Del Row _MovUp, H i desr ,ShwCsr 

GLB InsRow_MovOn,lnsRow_MovUp 

GLB IIrAm8052Reg, RdAm8052Reg,lIrFntCel 

GLB EraRow, Scr IUpDsp, ScrlDnDsp, Scr LUpNewRow,Scr lRtDsp, Scr I L tDsp 

GLB SetForScr lOn, Set ForScr LUp, Scrl L tOne, ScrlRtOne, FrcEraRow 

GLB SetAftScrlDn 

GLB SetllndPos, NewCsr, Hallswap,BldTrmRcb,Hidllnd, Shwllnd 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SKIP 

INCLUDE C_MemMap 

SKIP 
; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

DlyTi IEndFrm: Delay unti I end·of·frame time starts 

Ensures two character row times of nearly unimpeded processing time. This 

routine works with the timer 0 interrupt to wait until near the end of the 

frame (28 scan lines from the bottom). During this end·of·frame time the 

Am8052 is displaying information it has already fetched and needs the bus 

only twice, each time to fetch only the termination row control block with 

its single character and single latched attribute. Changes accompl ished 

during this time will not be visible until the next frame starts (at blank 
time.at the bottom of the screen). Thus, there will be no distracting 

interference with the Am8052. 

In: 
'OUt: 

JB 

JNB 

RET 

none 
none 

EndFrmFlg,$ 

EndFrmFlg,$ 
Ensure we're in middle of frame 

lIait for end·of·frame interrupt 

Exit 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FndCsrZon: 
. . , .............................................................................. . 

Determines the type of zone (visible or invisible) containing the active 

position. It also calculates the number of columns to the first column 

of the next zone to the right. This value is used to speed advancing the 
cursor following a si""le character input. 

In: ActCol 

ActRow 

Out: CsrZonFlg 

CsrZonCnt 

Bad: A,RO,PSW 

JB MsgActFlg, FCZ3 

CLR C 

MOV . A,ActRow 
SUBB A,VisRow 
JC FCZ5 
JB IIndActFlg, FCZ2 

JNB IIndVisFlg, FCZ2 

MOV RO,A 

SUBB A,IIIIND_TOP_MRG 

JC FCZ3 

SUBB A,IIIIND_VIS_HGT 

JNC FCZl 

CLR C 

MOV RO,ActCol 

MOV A,RO 

SUBB A,VisCol 

JC fCZ8 

active position's column within display 

active position's row within display 

set if cursor is visible, cleared if invisible 
di stance to next zone' ri ghtward 

;skip if in message 

;A = # rows down from top 
of screen 

; sk i P if "above" top of screen 
;skip if in window 

;skip if window not visible 
;in background, window visible 

;RO = # screen row 

;A = # rows down in window 
;skip if above top of window 

;A = # rows down below window 

;skip if below window 

; in background, in window row range 

2 

;RO = current column' 

;A = # columns right. of visible 

left side 
;done if left of screen 



XCH A,RO ;hold visible col in RO 

SUBB A,lIndCol ;A = Ii cols into window 

JC FCZ9 ;done if left of window 

SUBB A,#IIND_VIS_IIID ;A = # cols right of window 

JC FCZ8 ; done if beneath window 

HOV A,RO ;A = visible collll1l1 

SJHP FCZ4 ;skip to check vs screen right 

FCZ1: ; reset A for linkage 

HOV A,RO ;A = screen row 

FCZ2: ; check if beneath screen 

SUBB A,DspHgt ;A = # rows beneath screen 

JNC FCZ6 ;skip if beneath screen 

; row is visible background or message 

FCZ3: ;check if left of screen 

CLR C 

MOV A,ActCol ;A = visible column 

SUBB A,VisCol 

JC FCZ8 ;done if lef~ of screen 

FCZ4: ; check if ri ght of screen 

t:l SUBB A,Dspliid ;A = # cols right of screen 
I 

'" JC FCZ9 ;done if visible on screen 
w 

FCZ5: ;not in visible screen row 

CLR C ; buffer wi dths bound zones 

FCZ6: 

MOV A,ActCol ;A = current coll..ll'l1 

JNB IIndActFlg, FCZ7 ;skip if window is not active 

;window is active 
, SUBS A ,#liND _BUF _IIID ; zone extends to wi ndow end 

SJHP FCZ8 

FeZ7: ;window is not. active 
SUBB A,#BGD_BUF _IIID ; zone extends to buffer end 

FCZ8: 

CLR CsrZonFlg icursor is not visible 

SJMP FCZ12 
FCZ9; 

JNB MsgActHg, FCZ10 ;if msg is active check if 
JNB MsgVisFlg,FCZ8 visible, adjust CsrZonFlg 

accordingly 

FCZ10: 

JNB IIndActFlg, FCZll do the same for the window 

JNB IIndVisFlg, FCZ8 

FCZ11 : 

SETB CsrZonFlg ;cursor is visible 
FCZ12: 

CPL A ; -A is zone remaining count 

INC A 

MOV CsrZonCnt,A 

RET 

; ++++++++++++++++++++++++++++.f:+++++++++++++++++++++++++++++++++++++++++++++++++ 

NewCsr: 

Assigns the new active position from the given location and updates the 

current row page address_ 

In: R2 new active row position 

R3 new active collll1l1 position 

OUt: ActCol active collll1l1 position 

ActRow active row pos'ition 

CurRow act i ve row page address 

Bad: A,P2,RO,R1,PSII 

NOTE: This routine must be located inmediately before "plcCsr"_ 

CLR C 

MOV A,R2 

JNZ NC1 

HOV A,BgnRow 

SJHP NC7 

NC1: 

SUBB A,ActRow 

JZ NC8 

JNC 

HOV 

HOV 

SJMP 

NC2: 

HOV 

NC3: 

HOV 

MOV 

ADD 

MOV 

NC2 

P2,BgnRow 

A,R2 

NC3 

P2,CurRow 

R1,A 

A,RcbOff 

A,#RCB_RowPag 

RO,A 
4' 

Ready for compari son below 

Check new active row 

JUI1' if not at first row 

Get page address of fi rst row 

and go assign new position 

Determine direction of movement 

Compare new row to old 

JUI1' if they are the same 

,; JUI1' if new is below old 

Start at first row if new is 

above old and count down to 

new row 

Count difference from old row 

Set up for search 

Save number of rows to skip 

Get offset into active RCBs 

of next RCB' s page address 

ready for search 
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'" .po 

NC4:, For each row skipped 

CJNE A,BtmRow,NCS Jump if row is not bottom vi s 

MOV A,RemRow Set for remaining rows 

S~MP NC6 and cont i nue search 

NCS: 

MOv)( A,@RO Get next row page address 

NC6: 

MOV P2,A Point to row 

DJNZ R1,NC4 Loop if more to skip 

NC7: Assign new position 

MOV CurRow,A ; New current row page address 

MOV ActRow,R2 ; New ~ctive row position 

NC8: New row same as 0 ld 

MOV ActCol,R3 ; New active colLKlV1 position 

NOTE: This routine falls through to "PlcCsr" below. 
;.a _____ .. ____ . _________ . ______________________________ -----------.----------- ... 

PlcCsr: 

i·· .... ······························ .. ······ .. ··········· ........................... . 
Sets the cursor in the main definition block. The cursor is shown (enabled) 

or hidden (disabled) depending on the type of zone, (visible or invisible) 

containing the active position. However, nothing is done if a smooth scroll 

operation 'is in progress. 

In: ActCol 

ActRow 

Out: BgdMDBO 

BgdMDB1 

active poSition's column within display 

active position's row within display 

main definition blocks modified 

(see also FndCsrZon) 

Bad: A,DPTR,RO,R1,R2,R3,PSII 

NOTE: This routine IWSt immediately follow "NewCsr" and immediately 

precede "ShwCsr", with "HidCs-r" immediately after that. 

i .. .;, .... ~ ................ _"' .............................. .. -." ................................................ ~ ........................................ .. 

JB VrtScr1Flg,PC1 

JNB HrzScrlFlg,PC2 

PC1: 

RET 

PC2: 

LCALL FndCsrZon 

JNB CsrZonFlg,HidCsr 

;exit if vert smooth scroll 

;skip if, not horz smooth scroll 

;need to recalculate zone 

; jump if cursor not visible 

MOV DPH i#BgdMDBO. SR. PAGE ;set page for main blocks 

MOV RO ,#BgdMDBO .AN .OFST +MDB _ Cux ;RO -> cursor x, block 0 

MOV R1,#8gdMDB1_AN.OFST+MDB_Cux ;R1 -> cursor x, block 1 

CLR C 

MOV A,ActCol ;A = # columns right of visible 

SUBB A,VisCol left margin 

ADD A,ColAdd iA = screen collllll 
MOV DPL,RO 

MOv)( @OPTR,A ;set the x position of cursor 

MOV DPL,R1 

MOv)( @OPTR,A 

INC RO ; advance ptrs to cursor y 

INC R1 

MOV A,ActRow ;A = # rows down from top 

SUBB A,VisRow of screen 

ADD A,RowAdd 

MOV DPL,RO 

MOVX @OPTR,A ;set the y position of cu~sor 

HOV DPL,R1 

MOv)( @OPTR,A 

NOTf.< This routine falls through to "ShwCsr" below. 

ShwCsr: 

, ................................................................................................ ~ ........................................................ .. 
'Sets up for, but defers, enabl ing the AmBOS2X-Y cursor. 

In: 

OUt: 

(none) 

(none) 

Bad: (none) 

NOTE: This routine IWst ilrmediately follow "PlcCsr". 

JB VrtScr1Flg,SC1 

JB HrzScrlFlg,SC1 

SEJB CsrShwFl g 

SC1: 

RET 

Exit if vertical or 

horz smooth scroll going on 

Defer until vertical retrace 

'i ·Exit 
---------------------_ .. _------------------------
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HidCsr: Remove cursor for hidden positions 

, ~ ~ ...................................................................................................................................................... .. 
Disables the Am8052 x·y cursor so that the active position is not marked. 

In: (none) 

Out: (none) 

Bad: A,DPTR,Rl,R2,R3 

NOTE: This routine must illllK!diately follow "ShwCsr". 

, .................................................... ~ .................................................................................................... .. 

CLR CsrShwFl 9 

CLR CsrSetFlg' 

MOV Rl,#ModReg2Ind 

LCALL RdAm8052Reg 

MOV A,R2 

CLR ACC.? 

MOV R2,A 

LCALL IIrAm8052Reg 

RET 

Ensure no cursor 

Need Mode Reg i ster 2 

read from Am8052 

Get high byte and 

reset CUE bi t 'to di sable the 

X·Y cursor then put it back 

and write it to Am8052 

Exit 

; +++t++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

EraActEnd: 

, ........................................... , ..................................... . 
Erases from, and including, the active position through the end of the 

active row. The erased positions will contain spaces with the current 

attribute. 

, ................................................................ - .......... ' .... . 

MOV A,CurRow 

MOV P2,A 

JNB IIndActFlg,EAEl rest if in window or Background 

SETB ACC.4 Buildwindow attribute page ptr 

MOV R5,A 

MOV A,#40 max count for window row 

SJMP EAE2 

EAE1: 

SETB ACC.5 Bui ld Bgd attribute page ptr 

MOV R5,A 

MOV A,#128 Max count for background row 

EAE2: 

CLR C 

SUBB A,ActCol 

MOV R6,A 

MOV R7,A 

MOV A,ChrOff 

ADD A,ActCol 

MOV RO,A 

MOV A,#' I 

EAE3: 

MOVX iilRO,A 

INC RO 

DJNZ R6,EAE3 

HOV P2,R5 

MOV A,AtrOff 

ADD A,ActCol 

ADD A,ActCol 

INC A 

MOV RO,A 

MOV A,CurAtr 

EAE4: 

HOVX IilRO,A 

INC RO 

INC RO 

DJNZ R7,EAE4 

MOV P2,#BgdActCntBuf .SR.PAGE 

MOV A,R5 

JNB MsgActF 19,EAE5 

MOV RO, #MsgActCnt • AN .OFST 

SJMP EAE8 

EAE5: 

JNB IIndActFlg,EAE6 

MOV RO,#IIndActCntl\uf .AN .OFST 
ANL \ A,#OOFH 

SJMP EAE7 

EAE6: 

MOV RO,#BgdActCntBuf .AN.OFST 

ANL A,#OlFH 

EAE7: 

AOD A,RO 

MOV RO,A 

EAE8: 

MOVX A,iilRO 

CLR C 

SUBB A,ActCol 
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'" '" 

JC EAE9 

MOV A,Acteol 

MOVX @RO,A 

EAE9: 

RET 

; :++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

EraBgnAct: 

; a .. ,,' ............................................................ ..... -..... " .......................................................................... .. 

Erase from, and including, the first position in the active row through the 

active position. The erased positions wi II cO()tain spaces with the current 

attribute. 

; .................... ": .......................................................................... " ...................................................... .. 

MOV A,CurRow 

MOV P2,A 

JNB '\lr\dActFlg,EBA1 

SETB ACC.4 

SJMP EBAZ 

EBA1 : 

SETB ACC.5 

EBA2: 

MOV R5,A 

MOV A,ActCol 

INC A 

MOV R6,A 

MOV R7,A 

MOV RO,ChrOff 

MOV A,ii t 

EBA3: 

MOVX @RO,A 

INC RO 

DJNZ 'R6,EBA3 

MOV P2,R5 

MOV RO,AtrOff 

INC RO 

MOV A,CurAtr 

EBE4: 

MOVX @RO,A 

INC RO 

INC- , RO 

DJNZ R7,EilE4 

9 

MOV P2 ,#BgdActCntBuf • SR. PAGE 

MOV A,R5 

JNB MsgActF 19, EBE5 

MOV RO, #MsgActCnt .AN. OFST 

SJMP EBE8 

EBE5: 

JNB, \lndActFlg,EBE6 

MOV RO,#IIndActCntBuf .AN.OFST 

ANL A,#OOFH 

SJMP EBE7 

EBE6: 

MOV RO,#BgdActCntBuf .AN.OFST 

ANL A,#01FH 

EBE7: 

ADD A,RO 

MOV RO,A 

EBE8: 

MOVX A,@RO 

SETB C 

SUBS A,ActCol 

JNC EBE9 

CLR A 

MOVX @RO,A 

ESE9: 

RET 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FrcEraRow: 

, ........ " ........................................................ " ...................................................................................... .. 
Forces an entire erasure of a row for Erase In Display or Erase In Line. 

NOTE: This routine must inmediately precede "EraRow". 

MOV R6,A 

MOV DPH ,#BgdActCntBuf • SR. PAGE 

JNB MsgActFlg,FER1 

MOV DPL ,#MsgActCnt .AN .OFST 

MOV R7,#128 

SJMP FER4 

FER1 : 

JNB \lndActFlg, FER2 

MOV DPL,#IIndActCntBuf .AN.OFST 

10 
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MOV R7,#40 

SJMP FER3 

FER2.: 

MOV DPL ,#BgdActCntBuf .AN. OFST 

HOV R7,#128 

FER3: 

ANL A,#OlFH 

ADD A,DPL 

MOV DPL,A 

FER4: 

MOV A;R7 

MOVX iilDPTR,A 

MOV A,R6 

NOTE: This routine falls through to "EraRow" below. 

EraRow: 

; .......................................................................................................................................................... .. 

: 

Erases the given row to a blank conditfon (i.e. all spaces with the current 

attributes). 

.In: A 

OUt: 

Bad: A,DPTR,P2,RO,R4,R6,R7 

page address of row 

active count update 

, .............................................................................. . 

MOV P2·,A . ; put page addres.s in ptr 

JNB MsgActFlg,ERl ;skip if not msg row 

; message row 

SETB ACC.5 ;R2 = attribute page 

1010)' R4,A 

MOV DPTR,#MsgActCnt ;ptr to active char count 

SJMP ER4 ; do the erase 

ERl : ;check for window 

MOV R4,A ; put character page in R2 

JNB IIndActFlg,ER2 ;skip if not in window 

;window row 

SETB ACC.4 ;A = attribute page 

MOV DPTR. #IIndActCntBuf ;ptr to active character counts 

SJMP ER3 

1 1 

ER2: ;must be background 

SETB ACC.5 ;A = attribute page 

MOV DPTR, #BgdActCntBuf ;ptr to active character counts 

ER3: 

XCH A,R4 ;put attrib page in R2 

CLR ACC.7 ;get row number in A 

ADD A,DPL ; index DPTR to correct count 

MOV DPL,A for this row 

ER4: 

MOVX A,OOPTR ; fetch the act i ve character cnt 

JZ ER7 ;skip if none 

MOV R6,A ;R6 = R7 = Active count 

HOV R7,A ;(one for char and one for attr) 

CLR A ;Active count set to 0 

MOVX OOPTR,A 

MOV RO,ChrOff ;RO = offset of fi rst char 

MOV A,#u II ;A = blank character 

ER5: ;blank characters loop 

MOVX iilRO,A ;blank one character 

INC RO ;next character 

DJNZ R6,ER5 

;done with character blanking 

MOV P2,R4 ;attribute page selected 

HOV RO,AtrOff ;attribute offset in RO 

INC RO ;select lower attribute byte 

MOV A,CurAtr ;current attributes 

ER6: 

MOVX iilRO,A ;set lower attribute byte 

INC RO ;next attribute 

INC RO 

DJNZ R7,ER6 

;done with attribute clear 

ER7: 

RET 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Hidllnd: 

Hides the window if window is visible, if the message window is visible 

it maintains its visibl i ity. 

Bad: Rl,R2,R3 

12 



t;:j 
I 
~ 
00 

JB MsgVisFlg;HlI1 

MOV R2. #T rmllDB. SR. PAGE 

MOV R3,#TrmllDB;AN.OFST 

SJMP HII2 

HII1 : 

MOVR2,#MsgIIDB. SR .PAGE 

MOV R3,#MsgIIDB.AN.OFSl 

H1I2: 

MOV R1,#TOIIHrdLolnd 

LCALL IIrAmB052Reg 

RET 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++":+++++++++++++++++++++++ 

ShWllnd: 

; .................................... "-" ..................................................................... ~ .... , .................... .. 
Makes the window visible, if the messa~e window is visible it is maintained. 

Bad: A,OPTR,R1,R2,R3 

; ......... _ .................. - ........................................................ . 

JB MsgVisFlg,SlI1 

MOV R2,#TrmllDB .SR .PAGE 

MOV R3,#TrmllDB.AN .OFST 

SJMP SII2 

SII1, 

MOV R2,#MsgIIDB .SR.PAGE 

MOV R3 ,#MsgIIDB.AN .OFST, 

S1I2: 

,MOV DPTR, #IIndllDBO+IIDB _ NxtPag 

MOV A,R2 

CLR EXO 

MOVX @QPTR,A 

,INC DPTR 

MOY A,R3 

MOv)( @DPTR,A 

INC DPH 

MOv)( @DPTR,A 

DEC DPL 

MOV A,R2 

MOVX CilDPTR,A 

SETB EXO 

JB CurIlDBFlg,SII3 

MOV R2,#IIndIlDBO. SR • PAGE 

13 

MOV R3,#IIndllDBO.AN.OFST 

SJMP 5114 

S1I3: 

MOV R2,#IIndllDB1.SR.PAGE 

MOV R3,#IIndliDB1.AN.OFST 

S1I4: 

MOV R1,#TOIIHrdLolnd 

LCALL IIrAmB052Reg 

S1/5: 

RET 

; +++++++++++++++++++++++++++++++++++++++++++++++++++~++++++++++++++++++++++++++ 

BldTrmRcb: 

I····· .. · .. ·· .. ············· .. · .. ··········· .. · .. ·· .. ······ .. ·· .......................... . 
IIrites a-new termination row control block when activating a different 

display. 

Bad: P2,A,RO 

, ...................................................................... ~ ................................................................................... .. 

JNB MsgActFlg,BTR1 

MOV DPTR,#8gdVarBuf+(ExtRow-CurAtr) 

MOv)( A,@DPTR 

MOV TrmRow,A 

SJMP BTR2 

BTR1: 

MOV TrmRow, ExtRow 

BTR2: 

MOV TrnOff ,RcbOff 

MOV P2, TrmRow IIhen the background is to be 

MOV RO,RcbOff active it must have a 

MOV A,#80H 

MOVX iilRO,A properly initialized Term. 

INC RO this will be the lIindow dsp 

INC RO ExtRow. 

MOV A, TrmRow Termination RCBs point 1:0 

MOv)( CilRO,A themselves, with a segment 

count of one, a hidden 

INC RO count of zero, and a visible 

MOV A, TrnOff count of one. 

MOv)( CilRO,A 

INC RO 

CLR A 

14 



HOVX iilRO,A MOV A, TrmRow 

INC RO HOVX iilDPTR,A 

INC A SETB EXO 

HOVX iilRO,A JB IIndActHg,BTR3 

INC RO JB MsgActFlg,BTR3 

CLR A MOV A,BtmRow 

HOVX iilRO,A SJMP BTR4 

INC RO BTR3: 

INC RO MOV DPTR,#BgdVarBuf+(BtmRow-CurAtr) 

HOVX iilRO,A MOVX A,iilOPTR 

INC RO BTR4: 

MOVX iilRO,A HOV DPH,A 

INC RO MOV DPL ,#BgdRCBO _AN _OFST+RCB _ RowPag 

INC RO MOV A, TrmRow 

INC RO CLR EXO 

MOV A,#TrmAtr_SR_PAGE MOVX iilDPTR,A 

MOVX iilRO,A INC DPTR 

'INC RO MOV A, TrmOff 

MOV A,#TrmAtr_AN _OFST MOVX iilDPTR,A 

t:;I. MOVX iilRO,A SETB EXO 
I 

cr-- INC RO JB MsgActFlg,BTR5 

'" CLR A JNB IIndActFlg,BTR5 

MOVX iilRO,A HOV A,BtmRow 

INC RO SJMP BTR6 

MOVX iilRO,A BTR5: 

INC RO MOV DPTR, #IIndvarBuf+( B tmRow- Cur~ t r) 

MOV A,#NrmRRB_SR_PAGE MOVX A,iilDPTR 

MOVX @RO,A BTR6: 

lNC RO MOV DPH,A 

MOV A,#NrmRRB_AN_OFST MOV DPL ,#IIndRCBO _AN _OFST+RCB_ RowPag 

MOVX iilRO,A MOV A, TrmRow 

MOV DPTR, #T rmllDB+\lDB _ RowPag CLR EXO 

MOV A, TrmRow MOVX iilDPTR,A 

CLR EXO INC DPTR 

MOVX @DPTR,A HOV A, TrmOtt 

INC DPTR HOVX iilDPTR,A 

MOV A, TrmOff SETB EXO 

MOVX iilDPTR,A RET 

SETB EXO 

MOV DI'TR ,#MsgRCB+RCB _Rowatt 

CLR EXO 

MOVX @DPTR,A 

DEC DPL 
15 16 
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;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Hal fSwap: 

Copies display dependent variables to external memory 

In: 

Out: 

Bad: 

MOV· 

MOV 

MOV 

MOV 

MOV 

HS1 : 

MOV 

MOVX 

INC 

INC 

DJNZ 

RET 

R3 

R4 

external memory at R3:R4 

P2,A,RO,R1,R2 

P2,R3 

A,R4 

RO,A 

R1,#CurAtr 

R2,#(Dsplli d· CurA t r) 

A,@R1 

@RO,A 

RO 

R1 

R2,HS1 

Out going pointer page 

Out going pointer offset 

;set page register 

; set externa l offset 

;set internal pointer 

;count of dependent var 

; move one byte 

;next byte 

; ++++++++++++++++++++++++++++++++++++++++++-++++++++++++++++++++++++++++++++++++ 

SwpVar: . 
Moves a set of display dependent variables to external storage 

then moves in a new set of dependent variables from a another 

external location. 

In: R3 Out going pointer hi 

R4 Out going pointer lo 

R5 In coming pointer hi 

R6 In coming pointer lo 

Out: internal .display dependent variables 

externa l memory at R3: R4 

Bad: P2,RO,R7 

NOTE: R1 is preserved 

MOV A,R1 ;save Rl 

PUSH ACC 

MOV P2,R3 ; set ouput page. 

MOV A,R4 ; set output offset 

MOV RO,A 
17 

MOV Rl,#CurAtr ; set i nterna l address 

MOV R7,#(Dspllid·CurAtr) ;count of variables 

SV1 : ; move out loop 
MOV A,@Rl imove one byte 

MOVX @RO,A 

INC RO ;next byte 

INC R1 

DJNZ R7,SV1 

; done with move out 

MOV P2,R5 ;set iriput page 

MOV A,R6 ;set input offset 

MOV RO,A 

MOV R1,#CurAtr ; set i nterna l address 

MOV R7,#(DSpllid·CurAtr) ;count of variables 

SV2: ;move in loop 

MOVX A,@RO ;move one byte 

MOV @R1,A 

INC RO ;next byte 

INC R1 

DJNZ R7,SV2 

; done 

POP ACC ;restore R1 

MOV R1,A 

RET 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SetCelllid: 

, ................................................................................. . 
Sets the upper attribute byte for all positions thus changing the character 

widths uniformly. 

In: A 

Out: all attributes 

R1 

Bad: P2,RO,R2,R3 

MOV R1,A 

MOV P2,#BgdAtrBufO. SR. PAGE 

MOV R2,#32 

SCII1 : 

MOV RO,#BgdAtrBufO.AN.OFST 

HOV . R3,#128 

upper attribute byte 

(upper byte only) 

set to th i s byte 

;set R1 to attribute byte 

;bacground start page 

;31 backgrd + msg rows 

;bgrd and msg row loop point 

;attribute offset 

; character count 

18 
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sCW4: ;bgr<tand msg char loop paint' 

MOVX SRO,A ;set attribute byte 

INC RO ;next attribute 

INC RO 

DJNZ R3,SCW4 

; done wi th row 

INC ,P2 

DJNZ R2,SCW1 ;next row 

;done wi th bgrd lind msg 

MOV P2, #lIndA trBufO. SR. PAGE ;window start page 

MOV R2,#15 ;window row count 

SCW2: ;window row loop point 
. MOV RO,#llndAtrBufO.AN .OFST ;attribute offset 

MOV R3,#40 , ; character count 

SCW3: ;window character loop 'point 

MOVX SRO,A ;set'attribute byte 

INC RO ;next attribute 

INC RO 

DJNZ R3,SCW3 

;done with row 

,~NC P2 .. 
;next row DJNZ R2,SCW2 

;done with window 

RET 

:+++H+++++++++++,+++++++++++++++++++++++++++++++++++++++++++++i+t++++++++++++++ 

ChgBlnkSpd: 

i·············;······································· ........................... . 
Changes the bl ink rates for the cursor and bl inking character attribute. 

In: I!lnkByt new bl ink control byte 

oUt: (none) 

B~: P2,RO,R1.A 

; ................................................................................. . 

MOV A,BlnkByt 

Io1OV DPTR, ilBgdMDBO+MDB. _ B l nk 

MOVX iilDPTR,A 

MOV ~PTR;#B9dMDB1+MDB_Blnk 

MOVX &lDPTR ,A 

RET 

;r-eplace bl ink contr-ol 

;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

19 

ChgCsrSiz: 

; ........................................................................................................................................................ .. 
Trans l ates the i nterna l cursor size representat i on (i n the form of 2 

nibbles) to the row redefinition block representation of two five·bit 

fields stored in a 16·bit word; 

In: CsrSiz var-iable defining new size 

OUt: normal r-ow redefinition block cur-sor- bytes 

Bad: A,P2,RO,R1,R2 

; ........ a' ................................. ~ ............................................................................................................ .. 

MOV DPTR,#NrDlRB+RRB _ Cur-sH i ;set r-wo r-edef lOcation 

MOV A,Csr-Siz ; R2 = C!lr-sor- end 

ANL A,#OFH 

MOV R2,A 

MOV A,CsrSiz ;R1 = CsrSiz r-otated left 1 

RL. A 

MOV Rt,A 

ANL A,#001H ;most sig cur-sor star-t bit 

MOVX iilDPTR,A ;written in high byte 

INC DPL ;next byte 

MOV A,R1 ;upper- thr-ee bits of star-t in A 

ANL A,#OEOH 

ORL A,R2 ;cursor- end joined in 

MOVX iilDPTR,A ;write lower- byte 

RET 

;++++++.+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ChgCsr-Typ: 

; .............................................................................................. "! ........ o.o. ...... o.o.o.o..o. •••• o.o..o. •• o. ••• 

Changes the. cur-sor- type bits in mode r-egister 2 

In: R5 

Out: Mode Register- 2· 

Bad: A,Rl,R2,R3 

cur-sor- ·type bits (bits 1 and 2) 

bits 9 and 10 modified 

, ............................................................................. . 

MOV R1 ;#ModReg2Ind 

LCALL RdAm8052Reg 

MOV- A,R2 

ANL A,#OF9H 

ORL A,R5 

MOV. R2,A 
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;mode register- 2 index 

;high byte of mode register- 2 

;keep all but bits 1 and 2 
;get these from R5 

;write it back 



t:j 
I ...., 

N 

LCALL WrAm8052Reg' 

RET 

• ++++++++++ ...... +++++++++++++++++++++++++++++ ... +++++++++++++++++++++++++++++ .. ++++++ 
, ,-q 

DelRow_MovUp: 

MOV A,ExtRow 

LCALL FrcEraRow 

MOV A,RcbOff 

ADD A,#RCB_RowPag 

MOV DPL,A 

MOV A,ExtRow 

HOV DPH,A 

CLR EXO 

MOVX OlDPTR,A 

INC DPL 

MOV A,RcbOff 

MOVX iilDPTll,A 

MOV DPH,EndRow 

MOVX iilDPTR,A 

DEC DPL 

MOV A,ExtRow 
.'"""--

MOVX OOPTR,A 

SETB .EXO 

MOV EndRow,A 

MOV A,DPH 

CJNE A;BtmRoW,DRMUl 

MOV, A,EndRow 

MOV RemRow,A 

DRMU1: 

MOV A,BgnRow 

CJNE A,CurRow,DRMU2 

MOV ExtRow,A 

MOV DPH,A 

MOVX A,iilDPTR 

MOV BgnRow,A 

MOV CurRow,A 

MOV A,Extkow 

CJNE A,TopRow,DRMU5 

,SJMP DRMU7 

DRMU2: 

MOV DPH,A 

MOVX A,iilDPTR 
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; . 

Erase extra row 

Make extra row point to itself 

Make end row point to extra row 

thereby adding extra row to 

end of di splay 

Extra row becomes new end row 

Compare old end row to bottom 

visible row, jLll1P if differ 

New end row 

is also new remaining rows 

Bottom rOW not at end of display 

Start at first row of display 

JLII1P if not currently at begin 

New extra row is old begin row 

Point to it 

and get row following it 

as new first row of display 

and new current row 

Compare old begin row to top 

visible row, jLll1P if differ 

Else handle non'critical cases 

Cunent row not at top of display 

Point to row 

and find row following it 

CJNE A,CurRow,DRMU4 

MOV ExtRow,A 

CJNE A,BtmROW,DRMU3 

MOV A,RemRow 

MOV BtmRow,A 

MOV CurRow,A 

CLR EXO 

MOVX iilDPTR,A 

MOV DPH,A 

MOVX A,iilDPTR 

MOV RemRow,A 

MOV Ai TrmRow 

MOVX OIOPTR,A 

INC DPL 

MOV • A, TrmOff 

MOVX OIOPTR,A 

SETB EXO 

RET 

DRMU3: 

MOV R6,DPH 

HOV DPH,A 

MOVX A,OIOPTR 

MOV DpH,R6 

MOVX OIOPTR,A 

MOV CurRow,A 

MOV A, ExtRow 

SJMP DRMU6 

DRMU4: 

CJNE A,BtmRow,DRMU2 

MOV A,RemRow 

CJNE A, CurRow,DRMU2 

HOV ExtRow,A 

MOV DPH,A 

MOVX A,OIOPTR 

MOV RemRow,A 

RET 

DRMU5: 

MOVX A,OIOPTR 

DRMU6: 

MOV DPH,A 

CJNE A, TopRow,DRMU10 
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JLII1P if not current row 

Old curr. row is new extra row 

JLII1P if not at btm visible row 

Special case at bottom, old 

remaining row to new bottom 

and new current rows 

Make row before bottom poi nt 

to new bottom (Le. old 

; remaining row) and following 

row becomes new rem row 

Make new bottom row point 

to termination row 

Exit 

Current row found, not at bottom 

Following row is 

new current row 

Change linked list to delete 

Ass i gn new current row 

Set up to' 

scan rest of list 

Current row not found yet 

;. 

JLII1P if not at bottom visible 

Compare old remaining row 

to current, jLll1P if differ 

Old curr row is new extra row 

Point to it 

and following row 

is new remaining row 

Exit after special case 

Adjust rest of linked list 

Getfollowing'row 

Point to foUowing row 

JLII1P if not top visible row 



DRMU7: 

MOV R7,DPL 

MOv)( A,CilDPTR 

MOV TopRow,A 

JNB IIndActFlg,DRMU8 

MOV DPTR, #IIncll.iDBO+IIDB _ RowPag 

MOv)( CilDPTR,A 

MOV DPTR ,#llncll.iDB f+WB _RowPag 

MOv)( CilDPTR,A 

SJMP DRMU9 

DRMU8: 

MOV DPTR ,#Bgct4DBO+MDB _ RowPag 

HOVX CilDPTR,A 

MOV DPTR,#Bgct4DBf+MDB_RowPag 

, MOv)( CilDPTR,A 

DRMU9: 

MOV DPH,A 

MOV DPL,R7 

SJMP DRMU5 
t::! DRMUfO: I ..., 

CJNE A,BtmRow,DRMUf1 w 
MOV A,RemRow 

MOV BtmRow,A 

CLR EXO 

MOVX CilDPTR,A 

INC DPL 

MOV A,RcbOff 

MOVX CilDPTR ,A 

MOV ,DPH,RemRoW 

MOV A, TrmOff 

HOv)( CilDPTR,A 

DEC DPL 

MOv)( A,CilDPTR 

MOV RemRow,A 

MOV A, TrmRow 

MOv)(' CilDPTR,A 

SETB EXO 

RET 

DRMU11 : 

CJNE _A,EndRow,DRMU5 

RET 
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Adjust new top visible row 

and make appropri ate block 

(MOB or WB) point to it 

Set up 'to 

scan th rough and 

adjust rest of l inked list 

Scanning, not at top 

JlIIIP if not bottom visible row 

Old remaining roW is 

new bottom visible row 

Make old bottom row point to 

old remaining row 

Make new bottom row point to 

termination row 

Row following old remaining row 

is new remaining row 

Exit 

Scanning, not at top or bottom 

JlIIIP if not at end row 

Ex it when we get to the end 

; +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++:t-++++ 

DelRow_MovDn: 

Deletes the current active row from the display and moves rows above it 

downward. An erased row is inserted at the top of the display. 

In: 

Out: 

Bad: 

MOV 

CurRow, BgnRow, TopRow, 

BtmRow, RemRow, EndRow, 

ExtRow 

A,DPTR,R6,R7,PSII 

A,ExtRow 

LCALL FrcEraRow 

HOV DPH,ExtRow 

HOV A,RcbOff 

ADD A.#RCB_RowPag 

MOV DPL,A 

MOV A,BgnRow 

MOv)( OIDPTR,A 

INC DPL 

MOV A,RcbOff 

MOv)( CilDPTR,A 

DEC DPL 

MOV A,DPH 

MOV BgnRow,A 

DRMD1 : 

MOV DPH,A 

MOVX A,OIDPTR 

CJNE A, TopRow,DRMD4 

MOV TopRow,DPH 

MOV R6,A 

MOY R7,DPL 

MOV ' A,DPH 

JNB IIndActFlg,DRMD2 

MOV DPTR, #IIndllDBO+WB _ RowPag 

MOv)( OIDPTR,k 

MOV DPTR,#IIncll.iDB 1 +WB _RowPag 

MOv)( CilDPTR,A 

SJMP DRMD3 

row variables 

updated row variables 
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Extra row is 

erased and 

then its 

RCB next 

row field 

is set so the 

old beginning row 

follows it 

; Old extra row 

becomes new beginning row 

For each rOil above top visible row 

Poi nt to the row 

Get page of, next row 

JlIIIP if next is not .top row 

New top row is precedi ng row 

Save next row page address and 

display's offset to next row 

This row is new top row 

JlIIIP if not in window 

Point into first window block 

and set new top row 

Point into second window block 

and set new top row 

Continue 



t:I 
I 

" -I'-

DRMD2: 

MOV DPTR,#8gdMDBO+MDB _ RowPag 

MOv)( OlOPTR ,A 

MOV DPTR,#8gdMDB1+MDB_RowPag 

MO\tXOlOPTR,A 

DRMD3: 

MOV' DPH,A 

MOV DPL,R7 

MOV A,R6 

SJMP DRMD8 

DRMD4: 

CJNE A, CurRow,DRMDl 

SJMP DRMD11 

DRMD5: 

MOV DI'H;A 

MOVX A,OlOPTR 

CJNE A,BtmRow,DRMD8 

MOV BtmRow,DPH 

CJNE A,curRow,DRMD7 

MOV CurRow,DPH 

.MOV ExtRow,A 

CJNE A,EndRow,DRMD6 

MOV EndRow,DPH 

MOV RemRow,DPH 

DRMD6: 

MOV A, TrmRow 

CLR EXO 

HOVX OlOPTR ,A 

INC DPL 

MOV A, TrmOff 

MOv)( OlOPTR,A 

SETB EXO 

RET 

DRMD7: 

MOV DPH,A 

HOV A,RemRow 

CLR EXO 

MOv)( OlOPTR,A 

INC DPL 

HOV A,RcbOff 

MOVX OlOPTR,A 

MOV RemRow,DPH 
2S 

Point into first bgd block 

and set new top row 

Point into second bgd block 

and set new top row 

Point to t'his row's next 

row pointer again 

Restore page of next row 

Go check for row to delete 

Still above top visible row 

Loop if not row to delete 

Go delete row 

For each row between top. and btm vi s 

Poi nt to the row 

Get page of next row 

Jump if next is not bottom row 

New bottom row is precedi ng row 

Jump if next is not row to del 

New current row is precedi ng 

New extra row is one to delete 

Jump if next is not end row 

New end row is preceding.row 

New remaining row is set same 

Delete old bottom row 

Hake. new. 

bottom row 

point to 

display's 

termination row 

Exit 

New btm row (haven't found del row) 

Hake 

old ·bottom 

row point 

to old 

remaining 

row' 
New rem row follows new btm row 

MOV DPH, BtmRow Make new 

MOV A, TrmOff bottom row 

MOVX OlOPTR,A point to 

DEC DPL display's 

MOV A, TrmRow termination 

MOv)( OlOPTR,A row 

SETB EXO 

MOV A,RemRow Resume with new rema i ni ng row. 

SJMP DRMD9 and go check for row to de 1 

DRMD8: 'St ill between top and btm vi s' rows 

CJNE A,CurRow,DRMD5 Loop 'i f not row to delete 

SJMP DRMD11 Go delete row 

DRMD9: Below bottom visible row 

MOV DPH,A Poi nt to the row 

MOv)( A,OlOPTR Get page of next row 

CJNE A,EndRow,DRMD10 Jump if next is not end row 

MOV CurRow,DPH New current row is precedi ng 

MOV EndRow,DPH New end row is precedi ng row 

MOV ExtRow,A New extra row is one to delete 

HOV A,DPH Hake end row 

MOVX OlOPTR,A point to itself 

RET Exit 

DRHD10: St ill not to end row 

CJNE A,CurRow,DRMD9 Loop if not row to delete 

DRMD11: Delete row (no special updates) . 

HOV CurRow,DPH New current row is precedi ng 

MOV ExtRow,A New extra row is one to delete 

MOV DPH;A Get 

MOVX A,OlOPTR page of following row 

MOV DPH,CurRow New current row poi nts to row 

MOv)( OlOPTR,A after old current (deleted) 

. RET Exit 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

InsRow_MovUp: 

MOV A,ExtRow 

LCALL FrcEraRow 

MOV DPH, CurRow 

MOV A,RcbOff 

ADD A,#RCB_RowPag 

MOV DPL,A 
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MOv)( A,@DPTR MOV DPH,A 

MOV R6,A CJNE A, TopRow, IRMU9 

INC DPL MOV R6,A 

MOv)( A,@DPTR MOV R7,DPL 

MOV OPH,ExtRow CJNE A,CurRow,IRMU5 

MOv)( @DPTR,A MOV A,R5 

DEC DPL SJMP IRMU6 

MOV A,R6 IRMU5: 

MOv)( @DPTR,A MOv)( A,iilDPTR 

MOV R5,ExtRow IRMU6: 

MOV A.BgnRow MOV TopRow,A 

MOV ExtRow,A JNB WndActFlg,IRMU7 

CJNE A,CurRow,IRMU3 MOV DPTR ,flllndllDBO+WDB _ RowPag 

MOV CurRow,R5 MOv)( iilDPTR,A 

MOV BgnRow,R5 MOV DPTR,#WndllDB1+WDB_RowPag 

CJNE A, TopRow, IRMU2 MOv)( iilDPTR,A 

TopRow,R5 
/ 

IRMU8 MOV SJMP 

MOV A,R5 IRMU7: 

JNB WndActFlg,IRMU1 MOV DPTR,#8gcfolDBO+MDB_RowPag 
t:j MOV DPTR ,#WndllDBO+WDB _ RowPag MOv)( iilDPTR,A 
I 

'-J MOv)( @DPTR,A MOV DPTR,#8gcfolDB1+MDB_RowPag 
\J1 

MOV DPTR ,flllndllDB1 +IIOB _ RowPag MOv)( iilDPTR,A 

MOv)( @DPTR,A IRMU8: 

RET MOV DPH,R6 

MOV DPL,R7 

IRMU1: MOV A,R6 

MOV DPTR ,#BgdMDBO+MDB _ RowPag SJMP IRMU13 

MOv)( @DPTR,A 'IRMU9: 

MOV DPTR,#8gdMDB1+MDB_RowPag CJNE A,CurRow,IRMU4 

MOv)( @DPTR,A SJMP lRMU17 

IRMU2: IRMU10: 

RET MOv)( A,@DPTR 

IRMU3: MOV DPH,A 

MOV DPH,A CJNE A,BtmROW,IRMU13 

. MOv)( A,@DPTR CJNE A,CUrRow,IRMU11 

MOV BgnRow,A MOV BtmRow,R5 

MOV A,DPH CJNE A,EndRow,IRMU17 

CJNE A, TopRow, IRMU4 MOV RemRoW,R5 

MOV R6,A SJMP IRMU15a 

HOV R7,DPL IRMU11 : 

SJMP IRMU5 MOV A,RemRow 

IRMU4: MOV BtmRow,A 

MOVX A,@DPTR CLR EXO 
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MOVX OOPTR,A MOV A,RcbOff 

INC DPL MOVX OOPTR,A 

MOV A,RcbOff SETB EXO 

MOVX OOPTRiA -RET 

MOV OPH,RemRow 

MOV A, TrmOff ; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

MOVX OOPTR,A I nsRow _ MoVOn: 

DEC OPL 

MOVX A,OOPTR MOV A,ExtRow 

MOV R6,A LCALL FrcEraRow 

MOV A, TrmRow MaV 'R5,ExtRow 

MOVX OOPTR,A MOV OPH,R5 

SETB EXO MOV A,Rcboff 

MOV A,RemRow MOV R7,A 

CJNE A,CurRow,IRMU12 ADD A,#RCB_RowPag 

MOV RemRow,RS MOV OPL,A 

MOV CurRow,R5 MaV . A,CurRow 

RET MaVX iilOPTR,A 

INC OPL 

t:;j IRMU12: MOV A,R7 
I MOV RemRow,R6 MOVX iilOPTR;A 
" '" MOV OPH,R6 DEC DPL 

MOV A,R6 MOV A,BgnRow 

SJMP IRMU1S CJNE A,CurRow,IRH01 

IRMU13: MOV BgnRow,RS 

CJNE A,CurRow,IRMU10 SJMP IRM04 

SJMP IRMU17 IRH01: 

IRMU14: MOV DPH,A 

MOVX A,iilOPTR MOVX A,iilOPTR 

MOV OPH,A CJNE A,CurRow,IRM03 

IRMU1S: MOV R6,A 

CJNE A,EndRow,IRMU16 MaV A,R5 

IRMU1Sa: MOVX iilOPTR,A 

MOV EndRow;RS SJMP IRH04 

SJMP IRMU17 IRMD3: 

IRMU16: CJNE A,BtmRow,IRM01 

CJNE A,CurRow,IRMU14 MOV A,RemRow 

IRMU17: CJNE A,CurRow,IRM01 

MOV A,RS . MOV RemRow,RS 

MOV CurRow,A IRH04: 

ClR EXO MOV Cur.Row,RS 

MaVX @OPTR,A MOV A,RS 

INC DPTR 
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IRMD5: 

MOV OPH,A 
, MOv)( A,@OPTR 

CJNE A~ TopRow, IRM08 

MOV TopRow,OPH 

MOV R6,A 

MOV R7,OPL 

MOV A,OPH 

JNB WndAct F l g, I RM06 

MOV OPTR,#WndWDBO+IIDB_RowPag 

MOVX IilDPTR,A 

MOV OPTR ,#WndllDB1 +IIDB _ RowPag 

MOv)( IilDPTR,A 

SJMP IRM07 

IRM06, 
! 

MOV OPTR,#BgdMOBO+MDB_RowPag 

MOVX IilDPTR,A 
, MOV OPTR ,#BgdMOB 1 +MOB _ RowPag 

MOVX IilDPTR,A 

t:I IRM07: 
I 

MOV OPH,A " " MOV OPL,R7 

MOV A,R6 

SJMP IRM05 

I Rfo1D8: 

CJNE A,BtmRow,IRM012 

IRM09: 

MOY BtmRow,DPH 

CJNE A,EndRow,IRM011 

IRMD10: 

MOV RemRow,OPH 

MOV EndR9I/,DPH 

MOV ExtRow,A 

MOV A, TrmRow 

CLR EXO 

MOVX IilDPTR,A 

INC OPL 

MOV A, TroOff 

MOv)( IilDPTR,A 

SETB EXO 

RET 
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IRMD11: 

MOV OPH,A 

MOV A,ReOJRow 

CLR EXO 

MOv)( IilDPTR,A 

INC DPL 

MOV A,RcbOff 

MOv)( IilDPTR,A 

MOV RemRow,OPH 

MOV OPH,BtmRow 

MOV A, TroOff 

MOv)( IilDPTR,A 

DEC DPL 

MOV A, TrmRow 

MOv)( IilDPTR,A 

SETS EXO 

MOV DPH,RemRow 

MOv)( A,IiIDPTR 

IRMD12: 

CJNE A,EndRow,IRM05 

IRMD13: 

MOV EndRoW,OPH 

MOV ExtRow,A 

MOV A,DPH 

MOv)( IilDPTR,A 

RET 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ScrLUpOsp: 

ScrQ.ll the display upward the given nunber of rows. 

In: A 

Out: VrtScrlFlg 

swb6it 

SudBit 

VrtScrlCnt 

. main and window def blocks 

Bad: OPTR,P2,A,RO,R4,R7 

JNB MsgActFlg,SUD1 

RET 

nll1ber of rows to scroll 

vertical scroll flag 

window/bgrd scroll flag 

up/down scroll flag 

smooth scroll row count 

top row page and smooth scroll ctrl 

;message area does not scroll 
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t:::I' 
I ..... 

00 

SUD1: 

MOV R7,A 

JB AMDSCMBit,SUD4 

JB VrtScrlFlg,S 

LCALL HidCsr 

SUD2: 

,LCALL SetForScrLUp 

DJNZ R7,SUD2 

LCALL PlcCsr 

MOV A,R4 

JNB WndActFlg,SUD3 

MOV DPTR, #llndllDBO+IIDB _ RowPag 

MOVX iilDPTR;A 

INC DPH 

MOVX iilDPTR,A 

RET 

SUD3: 

MOV > DPTR, #BgdMDBO+MOB~RowPag 

.MOVX QoPTR, A 

;save scroll count 

;skip if smooth scrool 

; iLIIP scroll 
;wait for scroll in progress 

;cursor hidden while scroll ing 

;call ·SetForScrlUp R7 times 

;put the cursor back 
;A = top visible row 

;skipif not window 

;scroll ing in window 

; set DPTR to poi nt to one IIDB 

; row page is top visible 

; now the other WaB 

; scroll ing in background 

;set DPTR to main def first row 

. ;set this to top .visible page 

MOV DPL,#BgdMDB1.AN.OFST+MOB_RowPag ; repeat for 'second main def 

MOVX iilDPTR,A ~ 

RET 

SUD4': 

JNB WndActFlg,SUD5. 

JB, SilbBit,SUD6 

JB VrtScrlFlg,S 

SETB SwbBit 

SJMP SUD7 

SUDS: 

JNB SwbBit,SUD6 

JB VrtScrlFlg,S 

CLR SwbBit 

SJMP SUD7 

SUD6: 

JB 

JB 

SUD?: 

SudBit,SUDB 

VrtScr l Fl g, S 

SETB Stdlit 

SUDS:· 

LCALL Hi dCsr 

MOV A,R7 
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;smooth scroll ing 

;skip if not in window 

;skip if scrolling in window now 

;wait for scroll in progress 

;set flag for scroll in wnd 
; initiate scroll 

;smooth scroll ing in background 

;skip if scroll ing in bgrd 

;wait for scroll in progress 

;clear flag for scroll in bgrd 

;initiate scroll 

';scroll in progress 

;skip if scroll ing up in prog 

;wait for scroll down in prog 

;initiate scroll 
; indicate scrolling up 

; add to scroll count 

;cursor hidden while scroll ins 

; restore requested scroll count 

ADD 

MOV 

JB 

JNB 

MOV 

SJMP 

SUD9: 

MOV 

SUD10: 

MOV 

MOV 

SETB 

MOVX 

JNB 

SUD11: 

RET 

A, VrtScr lCnt 

VrtScr.LCnt,A, 

VrtScrlF.lg,SUD11 

CurMDBf l g, SUD9 

RO,#BgcH>B1.AN.OFST+MDB_Scrl 

SUD10 

RO,#BgdMDBO.AN.OFST+MDB_Scrl 

P2,#BgdMDBO.SR.PAGE 

A,ScrlByt 

ACC.O 

&lRO,A 

VrtScrlFlg,S 

i exit 

;get new total vert scrl count 

;skip if scroll in progress 

; sk i P to se l ect current MoB 

;MDB1 if flag was set 

;MDBO if flag was clear 

;background MDB page' in P2 

;set the scroll byte ill MOB 

;wait here for scroll to start 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
SetForScrLUp: 

Sets the vertical scroll row variables for a scroll up. This routine may 

be called frOm an interrupt' handler. 

In: 

OUt: 

(none) 

R4 

VisRow 

row control blocks 

TopRow 

BtmRow 

RemRow 

Bad: DPTR,A 

INC VisRow 

MOV A,RcbOff 

ADD A,#RCB_RowOff 

MOV DPL,A 

MOV DPH, BtmRow 

MOV A,RcbOff 

CLR EXO 

MOVX mPTR,A' 

DEC DPL 

MOV .A,RemRow 

top visible row 

incremented 

threadi ng changed 

advanc"ed vi a thread 

changed to old RemRow 

advanced vi a thread 

;move the top visible down 

;DPL = offset of the field in the 

row control block which 

poi nts to offset of next RCB 

;DPH = bottom row page 

;A = offset of row control block 

;no, 8052 access for a moment 

; set offset of next RCB 

;now point to page of next RCB 

;set page to rows remaining 
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t::l 
I 

" \D 

MOVX @DPTR,A 

MOV BtmRow,A 

MOV DPH,A 

CJNE A,EndRow,SFSUl 

SJMP SFSU2 

SFSU1: 

MOVX A,@DPTR 

SFSU2: 

MOV RemRow,A 

MOV A, TrmRow 

MOVX iilOPTR,A 

INC DPL 

MOV A, TrnOff 

MOVX- @DPTR,A 

SETB EXO 

DEC OPL 

MOV DPH, TopRow 

MOVX A,@DPTR 

MOV TopRow,A 

HOV R4,A 

RET 

beneath bottom 

;first of old rem is new ~t 

;setDPTR to new bottom 

;fetch page of following row 

i-this is new remalnlng row start 
;set bottom RCB ptr to 

termi nat i on RCB 

;can allow 8052 access now 

; set DPTR to top row RCB 

;old next row is new top row 

-; return new top row 

; ++:'"++++++++++++++++++++++++++:++++++++++++++++++++++++++++++++++++++++++++++++ 

ScrlUpNewRow: 

i·· .. ·················································· ........................ . 
Scrolls the enti're display up one row, inserting a blank row at the bottom 

and deleting the row at the top. Either a jl.lllp scroll or a smooth scroll 

is done~ depending on the Scroll Mode. 

; ....................... ~ ............................................................................................................ ".'" .................. .. 

JNB MsgAct Fl g, SUNR 1 

RET 

SUNRl ; 

MOV A,ExtRow 

LCALL EraRow 

MOV A,RcbOff 

ADD A,#RCB_RowPag 

HOV RO,A 

MOV A,EndRow 

CJNE A,BtinRow,SUNR2 

HOV A,ExtRow 

MOV EndRow,A 
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;no scroll ing in message row 

ierase the extra row 

; RO = offset of next RCB offset 

;check if last RCB is bottom 

;skip if not 

; if so, make the extra 

the new last row 

HOV RemRolj,A 

SJMP SUNR3 

SUNR2: 

MOV -P2,EndRow 

HOV A,RcbOff 

INC RO 

CLR EXO 

MOVX iilRO,A 

-DEC RO 

MOV A,ExtRow 

HOVX iilRO, A 

SETB EXO 

MOV EndRow,A 

SUNR3: 

DEC VisRow 

JB AMDSCMB it, SUNR5 

JB VrtScrlFlg,$ 

LCALL HidCsr 

LCALL SetForScrLUp 

LCALL PlcCsr 

MOV A,R4 

JNB WndActFlg,SUNR4 

MOV DPTR, #IIndllDBO+IIDB _ RowPag 

MOVX iilDPTR,A 

INC DPH 

MOVX iilDPTR,A 

SJMP SUNR12 

SUNR4: 
MOV DPTR,#BgdMDBO+MDB_RowPag 

MOVX iilDPTR,A 

and thus a remaining row 

; last RCB is not bottom 

; P2 is current end row 

;A = row control block offset 

;no 8052 access for a moment 

;set offset in old end row 

;setpage in old end rOw 

to point to extra row 

; 8052 access OK now 

;extra row is new end row 

;skip if smooth scroll 

;wait for scroll in progress 

;curso~ hidden whi le scroll ing 

;can now set for scroll up 

;and replace cursor 

;A = top row page 

;skip if in background 

; jl.lllp scroll ing in window 

;set top row in one window 
definition block 0 

; now other IIDB 

;make new extra row 

MOV DPl,#BgdMDB1.AN.OFST+HDB_RowPag 

; jl.lllp scroll ing in background 

iset top row in main 
definition block 0 

;repeat for main definition 

bl-ock 1 HOVX iilDPTR,A 

SJMP SUNR12 

SUNR5: 

JNB WndActFlg,SUNR6 

JB 

JB 

SwbB it, SUNR7 

VrtScrlFlg,$ 

SETB SwbBit 

SJMP SUNR8 

SUNR6: 

JNB SwbBit,SUNR7 

imake new extra row 

;skip if scroll ing in background 

;smooth scrolling in window 

;skip if window scroll in prog 

;wait for scroll in progress 

;set scrolling in window flag 

; smooth scro II i ng in backg round 

;skip if bgrd scroll in prog 
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JB VrtScrIFlg,$ 

CLR SwbBit ' 

SJMP SUNRS 

SUNR7: 
JB SudBit,SUNR9 

JB IirtScrl FIg,S 

SUNRS: 
SETB SUdBit 

SUNR9: 
LCALL HidesI' 

INC VrtScrlCnt 

JNB CurMDBFlg,SUNR10 
MOY' RO,flBgcMlB1.AN;OFST+MDB_Scrl 

SJMP SUNRll 

SUNR10: 
MOV 'RO,#Bgc!MDBO.AN'.OFST+MDS_Scrl 

SUNR1'; 
MOV P2, #BgcMliiO. SR. PAGE 

MOV A,ScrlByt 
t:;I SETS ACC.O I 
OQ MOVX iilRO,A 
0 

JNB VrtScrIFlg,$ 

JB VrtSci-lNewFlg,$ 

SETB VrtScrlNewFlg, 

SUNR12: 
MOV A,RCboff 

ADD A,ilRCB_RowPag 

Mov 'Rll,A 

MOV A~EndRow 
CJNE A,iltlnRow,SUNR13 

SJMP SUNR14 

SUNR13: 
MOV P<!',A 

MOVX iilRO,A 
INC RO 
MOV A,RcbOff 

HOvX iilRO, A 

DEC RO 

SUNR14: 
MOV A,BgnRoW 

HOV ExtRow,A 

MOV P2,A 
,Moine A;QRO 
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;wait for scroll in prog 
;clear to indicate bgrd scroll 

;same area scroll' in progress 
;skip if same type of scroll 
;wait for scroll in progress 

;initiate scroll 
;mark scroll up in progress 

;cursor hidden whi Ie scrol,l ing 

;one more row to scroll 
;skip to correct main def 

;RO = main def offset 

;RO = main def offset 

;P2 = main def page 
;set scroll byte in main def 

;wait for, scroll to start, 
;wait for begiming row free 
;mark begiming row not free 

;RO = offset of nex row page 

;old begiming row becomes 
the extra row 

; P2 = new ext ra row 
; fo II owi ng row becomes new 

MOV BgnRow,A begiming row ' 

RET 

;+++++IIIIIIIIIII~++++++++++++++++++++++++++++++++++++++++++++++++t+.t:+++++ 
ScrlDrilsp: 
, ............................................................................. . 

Scrolls the display downward the given fIII1iler of rows. 

In: A 
OUt: VrtScrlFlg 

SwbBit 
Sucllit 

VrtScrlCnt 
main and window def blocks 

Bad: DPTR,P2,A,RO,R4,R7 

fIII1iler of rows to scroll 
vertical seroll flag 
windoil/bgrd scroll flag 
up/down scroll flag, 

smooth scroll row count 
top row page and smooth'scroll ctrl 

, ............................................................................... ' 

JNB "sgActF Ig, SODl 
RET 

SOD1: 
MOV R7,A 
·JB AMoSCMB it, SOD4 

JB VrtScrIFIg,$ 

LCAL!. Hidesr 
SDD2: 

LCALL SetForScrlDn 

LCALL SetAftScrlDn 
DJNZ R7,SDD2 
LCALL, PlcCsr 
MOV -A,R4 

iNB WndActFlg,SOD3 

MOV DPTR,#I/ndIjI)BD+WOB_RowPag 
MOVX iilDPTR,A 
INC DPH 
MOVX iilDPTR,A 
RET 

SDD3: 
MOV DPTR,#BgcMlBD+MDB_RowPag 
MOVX iilDPTR,A 

; message area does not scro II 

; save scroll COU'lt 
;skip if smooth scroll 

;j~scroll 

;wait for scroll in progress 
;cursor hidden whlle scroll ing 

;call SetForScrDn R7 times 

; put the cursor back 
;A = top visible row 
;skip if not in winoow 

;j~ scrolling in window 
; set DPTR to poi '!t to one WOB 
; row page is top visible 

; now other WOB 

; j~ scroll ing in background 
;set DPTR to main;' def fi rst row 

;set this to top visible 
'MOV DPL,#BgcMlBl.AN.OFST+MDB_RowPag ; repeat for second ma i n def 

MOVX iilDPTR,A 
RET 
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SDD4: 
JNB IIndActFlg,SDD5 

JB SwbBit,SDD6 

JB VrtScrLFlg,$ 

SETB SwbBit 

SJMP SDD7 

SDD5: 
JNB SwbBit,5OD6 
JB VrtScrLFLg,$ 

CLR SwbBit 

SJMP SDD7 
SDD6: 

JNB SudBit,SDD8 

JB VrtScrLFlg,$ 

SDD7: 
CLR SudBit 

SDD8: 
LCALL H idCsr 

t:I MOV A,R7 
I 
co ADD A, VrtScrLCnt 
...... 

MOV VrtScrLCnt,A 

JB VrtScrL FLg,SDD13 
LCALL SetForScrLDn 

JNB IIndAct Fl g, SOD 1 0 

MOV R1,#TOIISftLOlnd 
MOV R3 ,#IIndllDBO .A-N. OFST+IIDB _ RowPag 

JB CurllDBF L g, SDD9 

SETB CurllDBFLg 

MOV R2,#IIndllDB1.SR.PAGE 

SJMP SDD12 
SDD9: 

CLR CurllDBFlg 

MOV R2,#IIndllDBO. SR. PAGE 
SJMP SDD12 

SDD10: 

MOV R1,#TOPSftLol nd 

MOV R2,#BgdMDBO.SR.PAGE 

JB CurMDBFlg,SDD'L1 
- _ SETB CurMDBFlg 

MOV R3, #B9dMDB1' .AN. OFST +MDB _RowPag 

SJMP SDD12 
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;smooth scroL Ling 
;skip if not in window 

;smooth scroll ing in window 
;skip if scroll ing in window now 
;wait for scroll in progress 
;set flag fro scroll in wnd 
; initiate scroll 

;smooth scroL Ling in background 
;skip if scroll ing in bgrd now 
;wai t for scroll in progress 
;set flag for scroL L in bgrd 

;initiate scroLL 

;scroLL in progress 
;skip if scroL Ling down in prog 
;wait for scroll in progress 

;initiate scroLL 
;indicate scrolling down 

;add to scroll count 
;cursor hidden. whi Le scroL Ling 
; restore requested scroL L count 
; get new totaL vert scrL count 

;skip if scroll in progress 
; prepare new top row 
; jump if not in window 

;setup for write to Am8052 reg 
;offset into IIDB top row ptr 
;seLect aLternate IIDB page 

;setup for write to Am8052 
; backgr~ MOB page in P2 

;seLect aLternate MOB top row off 

;MDB1 if flag was set 

\ 

SDD11 : 
CLR CurMDBFlg 
MOV R3 ,#BgdMDBD .AN:OFST+MDB _ RowPag 

50012: 

MOV A,R4 
MOV DPH,.R2 
MOV DPL,R3 
MOVX iilDPTR,A 
DEC R3 
DEC R3 
LCALL IIrAmS052Reg 

MOV P2,#BgdMDBO.SR.PAGE 
MOV A,ScrlByt 
SETB ACC.O 
MOV RO, #BgdMDBO .AN .OFST +MDB _ Scrl 
MOV R1,#BgdMDB1.AN.OFST+MOB_Scrl 
CLR EXO 
MOVX iilRO,A 
MOVX iilRl,A 
SETB EXO 
JNB VrtScrlFlg,$ 

50013: 
RET 

;exit 

;MDB2 if flag was clear 

;new top visible row 

;MOB page in P2 
;update scroll byte in both 

MOil's 

;no 8052 access while doing this 

;++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SetForScrLDn: 

Sets the verticaL scroll row-variabLes for a scroll down. This routine may 

be· caLled from an interrupt handler. 

In: (none) 

OUt: R4 
VisRow 
row control blocks 
TopRow 
BtmROW 

RemRow 
Bad: DPTR,A 

. . 

top visible row 
decremented 
threading' changed 

moved up vi a thread 

moved up via thread 
changed to old reamining row 

, ~ •• a • ~ a •• a • a a •• ~ • a a •• a •••••• a ••••••••• a ••••••••••••• a • a a a a a ••••• a ••• a • a a a a.a • a • 

DEC VisRow 
HOV A,RcbOff 
ADD A,#RCB_RowPag 
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;move the top visible up 
;DPL = offset of the field in the 

row control block which 



t:1 
I 

00 
N 

MOV DPl,A poi nts to offset of next RCB 

MOIl A,.B9nROW ;A = beginning row page 

SFSD1: 
MOV DPH,A ; DPH = row page 

MOVX A;iilDPTR ; fetch' the next row page 

CJNE A, ToPRow,SFSD1 ;cont unti l the top row is next 

MOV R4,DPH ;make row before top 

MOV TopRow,R~ the new top row 

RET 

;++++t+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SetAftScrlDn: 
; ............................................................. -................................. . 

Sets the vertIcal scrol L variables after a scroll down. ThIs routine may 

bE! called from an interrupt routine. 

; ..................... ~1·"·""·"··"·"···""·"·"·"·""·"··"····"······""·"·"····"·· ........ .. 

MOV A,RcbOff 

ADD A,#RCB_RowPag 

MOil DPL,A 

MOV A, TopRow 

SASD1: 
MOV DPH,A 

MOVX A,iilDPTR 

CJNE A,BtmROW~SASD1 

MOV BtmRow,DPH 

XCH A, TrmRow 

CLR EXO 

MOVX OlDPTR,A 

INC DPL 
XCH A, TrmOff 

IIOVX iilDPTR,A 

SETa EXO 

XC" A, TrmOff 

XCH A, TrmRow 

MOV DPH,A 

MOV A,RcbOff 

MOVX IilDPTR,A 
DEC DPL 

MOV A,RemRow 

MOVX iilDPTR,A 
MOV RemRow,DPH 
RET 
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;++++++++++++++++++++++++++++++++++++++++++++++'++++++-++++++++++++++++.++++++++++ 

ScrlLtDsp: 
, .................................................................... _ .................... . 

Scrolls the active display (background or message) left the given nU.ber of 
, collJlllls. 

In: A 

Oyj:: IrrzScr l Flg 

HrzDirFlg 
HrzDspFlg 
HrzPxlShf 
HrzFrmCnt ' 

HrzFrmSet 
HrzScrlCnt 
(see lilso ScrlLtOne) 

Bad: A,RO,R1,R2,R3,R4,R5,R7 

JNB IIndActFlg,SL'D1 
RET 

SLD1: 
MOV R7,A 
J·B AMDSCMB i t, SLD3 
JB HrzScrlFlg,S 
LCALL Hi dCs.r 
JB MsgActFlg,SLD2 
JNB IIndVisFlg,SLD2 
LCALL Hi dIInd 
LCALL DlyTilEndfrm 

SLD2: 
LCALL ScrlLtOne 

DJNZ R7,SLD2 
JB MsgActFlg,SLD2a 
LCALL SetllnclPos 
JNB lIncIVisFlg,SLD2a 
LCALL Shwllnd 

SLD2a: 
LCALL PlcCsr 
RET 

SLD3: 
JNB MsgAct Fl g, SLD4. 

JB H rzDspF l g, SLD5 

,... 
nunber of colums to scroll 

;can't scroll horz in window 

;save scroll count in R7 

; sk i P if smooth scro II 
;wait for scroll in progress 
;hide cursor while scroll ing 

;call ScrlLtOne R7 times 

; replace the cursor 

; smooth sero II 
;skip if not message area 

;message area is active 
;skip if scroll ing message area 
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. JB· HrzScrtFlg,S 

SETB HrzDspFlg 
. SJMP SLD6 

SlO4: 
JNB Hl'zOspFlg,SlO5 

JB HrzScrlFlg,S 

ClR HrzDspFlg 
.SJMP SlO6 

SlO5: 
JNB HrzDirFlg,SlO7 

JB HrzScrlFlg,S. 

SlO6: 

CLR HrzOirFlg 

SL07: 
lCAlL HidCsr 
JB MsgActFlg,SlD7a 

JNB lInd\IisFlg,SlO7a 

LCALL Hidllnd 
SlO7a: 

t:I MDV A,ScrlByt I 
00 ANL A,#SCRl_RAT_MASK w 

Rl A 
SWAP .A 

JBC ACC.3,SlD1O 

MOV HrzFrmSet,#l 

INC A 
JNB AMDOWMB it, SlO9 

ClR C. 
SUBB A,#7 
JC SL08 

MOV A,#·l· 

SlO8: 
·ADD A,iCl 

SlO9: 
MOV HrzPxlShf ,A 

SJMP SL011 

SL01O: 
INC A 
MOV HrzJrmSet,A . 

MDV HrzPxlShf ,#1 

, . 
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;wait for scroll in progress 

;mark scroll ing in message 
;set scroll rates 

;background is active 

,. 

;skip if scroll ing in bgrd 
;wait for scroll in . progress 

; mark· now scroll in in bgrd 
;set scr.oll rates . 

;skip if now scroll ing left 
;wait for scroll in progress 

;lI8rk scroll ing left now 

;A <= old scroll byte 
;extract scroll rate bits 
;move rate to upper nibble 
;move rate to lower nibble 
;skip if pixel every n frames 

;scroll ing n ·pixels per .frame 

;mark nun· frames to next move 
; convert to I'IUItler per frame 

;skip if· normal width 
;ocClq)/"essed di splay 

; check for 7 or 8 per frame 

;skip if 6 or fewer 
; limit to 6 for frame 

;convert back ~to pixels per ·frame 

. ;set this in the variable 

;initiate. the scroll 
;scroll ing ,. pixel every n frames 

; A = nunber of frames 
;mark nun frames to next move 
;mark single pixel shift 

SlO11: 
ClR ETO 
JB HrzScrlFlg,SlO12 

MOV HrzFrmCnt,#1 
SETB HrzScrlFlg 

SlO12: 

MOV A,R7 

ADD· A,HrzScHcnt 
. MDV . HrzScrlCnt,A 

SETB ETO 
RET 

~ ~ I ~ 

;ensure no interruptions 

.:skip if scroll in progress 
;now starting a scroll 

;initiate on next frame 
;mark scroll in progress 

;add new request to old count 

iallow horz smooth scroll intr 

;+++++++++++++++++++++11111111111++++++++++++++++++++++++++++++++++++++++++++++ 

ScriLtOne: 
......................................................................................... 0"' .................................... S·. ~ ...................... .. 

Scrolls the active display (background or ~sage) left one character 
position. This· routine may be called from an interrupt handler. 

In: (none) 

OUt: VisCol incremented 

row control. blocks 
attribute of old leftmost visibles 

Bad: OPTR,A,RO,R1,R2,R3,R4,R5 
, .............................................................................. . 

JNB MsgActFlg,SL01 ;skip if scroll ing bgrd 
; scro II the message 

MOV DPTR,#MsgRCB+RCB_2nd+SEG_NumHid ;A = 2nd seg, I1UIIber hidden 
MOVlC A,OIDPTR in message area 
MDV R1,A . ; save old nunber hidden in R1 
Rl A ;double old nuniler hidden 

XCH A,R1 
INC A 
ClR ElIO 
MOVX &1DPTR,A 

INC DPL 
MOVX A,&1DPTR 
DEC A 

MOVlC &1DPTR,A 

MDV DPH,#MsgAtrBuf .SR.PAGE 
MOV DPl,R1 
MOVlC A,OIDPTR 
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;old 1'IUItlei" back in A 

;one more hidden column 
·;no 8052 access while changing 

·to new hidden col count 

;now decrement nunber visible 

in this segment 

;now set the ignore bit 
in the attribute of the 
previously leftmost visible 



t::! 
I 

00 
-I'-

SETB ACC.5 

MOVX @OPTR,A 

SETB EXO 

,INC VisCol 

RET 

character 

;now allow 8052 access 

;update horz ,!croll position 

SL01: ;scroll the background 

MOV DPH,CurRow ;use current row 

·MOV DPL,#SgdRCBO.AN .OFST+RCB_2nd+SEG_NumVi s 

MOVX A,@OPTR ;get nll1lber visible in 2nd seg 

'JNZ SL02 ;skip if not zero 

MOV DPL,#BgdRCBO.AN .OFST+RCB_3rd+SEG_ NumVi s 

MOVX ' A,@DPTR ;get nll1lber visible in. 3rd seg 

SL02: 

DEC A ;reduce nll1lber visible 

MOV R5,A ;keep nlI1lber visible in R5 

DEC DPL ;point back to nll1lber hidden 

MOV RO,DPL ;save this ptr in'RO 

MOVX A,@OPTR ;A = old nll1lber hidden 

MOV R4,A ;R4 = old nll1lber hidden 

INC R4 ;R4 = new nlI1lber hidden 

MOV A,VisCol ;horz scroll position 

RL A ~ 
;A = double above for attr offset 

MOV R1,A. ;save old attrib offset in R1 

MOV R2,#BgdRCBD.SR.PAGE ;R2 "is ptr to first RCB 

MOV ,R3 ,#BgdA trBufO. SR. PAGE ;R3 is ptr. to first attribute 

SL03: ;row loop point 

MOV DPH,R2 ;DPTR points to nll1lber hidden 

MOV DPL,RO in this row. 

MOV A,R4 ; A = new nll1lber hidden 

CLR EXO ;no 8052 access white changing 

MOVX @DPTR,A ;set new number hidden 

INC DPL ';point to number visible 

MOV A,Re5 ;set new number visible 

MOVX @OPTR,A 

MOV DPH,R3 ;DPTR points to attribute of 

MOV DPL,R1 old leftmost vi"sible 

MOVX A,@OPTR ;change to 'ignore this character 

SETB ACC.5 

MOVX @OPTR,A 

SETB EXO ;OK for 8052 access now 

INC R3 ;next row control block 

INC R2 ;next block of attributes 

CJNE R2,#BgdRCB30.SR.PAGE+1,SL03 ;continue unti l al 31 are done 
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INC VisCol' ;updatehorz scroll pos i t i on 

RET 

; +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++:++++++++ 

ScrlRtDsp: 

; .............................. ~ ...................................................................................... ... - ..... .,' ........................ .. 
Scrolls the active display (background or message) right the given nll1lber of 

colLll1l1s. 

In: A 

Out: HrzScrlFlg 

HrzDirFlg 

HrzDspFlg 

HrzPxlShf 

HrzFrmCnt 

HrzFrmSet 

HrzScrlCnt 

(see also ScrlRtOne) 

Bad: A,RO,R1,R2,R3,R4,R5,R7 

number of colLll1l1s toscrol I 

, ..................................................................... --., .............. . 

JNB IIndActFlg,SRDl 

RET 

SRDl : 

MOV R7,A 

JB AMDSCMBi t,SRD3 

JB HrzScrtFtg,$ 

LCALL HidCsr 

JB MsgActFlg,SRD2 

JNB IIndVisFlg,SRD2 

LCALL Hidllnd 

LCALL DlyTitEndFrm 

SRD2: 

LCALL ScrlRtOne 

DJNZ R7, SRD2 

JB MsgActFlg,SRD2a 

LCALLSetllndPos 

JNB lIndVisFlg,SRD2a 

LCALL ShWllnd 

SRD2a: 

LeALL PlcCsr 

RET 

;can·t scroll horz in window 

; save scroll count inR7 ~ 

;skip if smooth scroll 

;wait for scrol lin progress 

;cal l ScrlRtOne R7 tiliJes 

. ; reptace the currsor 
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~D3: 

JNB MsgActF r g, SRD4 

JB HrzDspFtg,SRD5 

JB Hr):ScrIFlg,S 

SETB Hrzl)spFlg 

sJMP SRD~ 

SR04:. 

JNB HrzDspFlg,SRD5 

JB HrzScrlFlg •. S 

CLR HrzDspFlg 

SJMP SRD6 

SRD5: 

JB HrzDirFlg,SRD7 

JB HrZScrlFlg,S . 

SRD6: 

SETB HrzDirFlg 

SRD7:. 

LCALL Hidesr 
t;j 'I JB MsgActFlg,SRD7a I 
00 JNB WndVisFlg,SRD7a \J1 

LCALL. Hidl/nd 

SRD7a: 

MOV A,ScrlByt 

ANL A,#SCRL_RAT_MASK 

RL A 

SWAP A 

JBC ACC.3,SRD1D 

MOV Hr~F,rmSet,#1 

INC A 

JNB AMODWMB it, SRD9 

CLR C' 

SUBB. A,#7 

JC SRD8 

MOV A,#·1 

SRD&: 

ADD A,#7 

SRD9: 

MOV HrzPxlShf.,A 

SJMP SRD11 

.. 7 

;slcip if background active 

; scroll ing in message 

;skip if scrolling ,in msg 

;wait for scroll in progresll 

, ;mark scroll ing in msg 

; set scroll rates 

;scrolling in background 

;slcip if scrolling in background 
;wait' for scroll in'progress -

;mark sc~olling in bgrd 
; set scroll rates 

;now scroll ing 

;skip if now scroll ing right 

;wait for scroll in progress 

; initiate scroll ing· 

;mark scroll ing right 

; fetch scroll byte 

;get rate in lower nibble 

;slcip if·1 pixel. per n frames 

;Scroll ing n pixels per frame 

; 1 frame per scroll 

;11' .= niamer of pixels per frame 

;skip if normal 

;c~ressect 

; check for rate of 7 or 8 

; limit rate to 6 

;convert back to rate 

;set pixels per frame 

;initiate scroll 

SRD10: 

INC 

MOV 

MOV 

SRD11: 

CLR 

JB 

NOV 

SETB 

SRD12: 

NOV 

ADD 

MOV 

SETB 

RET 

A 

HrzFrmSet,A 

HrzPxlShf ,#1 

ETO 

HrzscrLFlg,SRD12 

HrzFrmtnt,#1 

HrzScrlFlg 

A,R7 

A,HrzScrlCnt 

HrzScrlCnt,A 

ETO 

; scroll ing 1 pixel per n frames 

;11' = frames per pixel 

;set nllltler of frames per serl 

;always one pixel shifted 

;start scrolling , 

; ensure no interrupt i ons 

;skip if scroll· in progress 

;now starting a scroll • 

; initiate on next frame 

;mark scroll in progress 

; add new request to old count 

;allow horz smooth scroll intr 

:+++++++++++++++++++++~++++++++++++++++++++++++++++++++++++++++++++++++++++++. 

ScrlRtOne:' 

, .............................................................................. . 
Scrolls the active display (background or message) right one character 

position.' This routine may be called from an interrupt handler. .. 
In: (none) 

Out: VisCol decremented 

row control blbcks 

attribute of old rightmost ignored 

Bad: DPTR,A,RO,R1,R2,R3,R4,R5 

: ............................................................................... . 

DEC VisCol 

JNS" MsgActFlg,SR01 

·;.visible column decremented 

;skip if not in msg 

; scroll ing message 

MOV DPTR,#MsgRCB+RCB_2nd+SEG_NumHid ;ptr to IIl.I11ber hidden .. 2nd seg 

MQVX A,iilDPTR ;A = old nLIJIber hidden 

DEC A ; reduce nl.titler hidden 

MOV R1,A ;R1 = old nLIJIber hidden 

RL A ';double for attr offset 

XCH A,R1 ;save attribute offset in R1 

CLR EXO ; no· 8052 access whi le changing 

MOVX iilDPTR,A 

INC DPL ;-increment nLIJIber visible 

MOVX A,iilDPTR 
.. a 



INC 
MOv)( 

MOV 

MOV 

MOv)( 

CLR 
MOv)( 

SETB 

RET 

SR01: 

MOV 

MOV 
MOv)( 

JNZ 

MOV 
MOv)( 

SR02: 

MOV 

DEC 
t::I MOV I 
00 ,MOV 0\ 

RL 

MOV 

INC 
MOv)( 

INC 

MOV 

MOV 

MOV 

SR03: 

MOV 

MOV 

MOV 

CLR_ 

MOv)( 

INC 

MOV 
MOv)( 

MOV 

MOV 
MOv)( 

CLR 
MOv)( 

A 

iilDPTR,A 

DPH,1IMsgAtrBuf .SR .PAGE 

DPL,Rl 

A,iilDPTR 

ACC.5 

iiJl)PTR,A 

EXO 

inow, point to attribute 

of old rightmost hidden 

;make it visible 

;OK for 8052 access now 

;scroll ing in background 

DPH,CurRow ;use current row (any would do) 

DPL ,#BgdRCBO .AN .OFST +RCB _ 3rd+SEG _ NumH id 

A,OlDPTR. ; check 'for hidden in 3rd seg 

SR02 ;skip if some hidden there 

DPL ,#BgdRCBO .AN .OFST +RCB _2nd+SEG _ NumH i d 

A,OlDPTR 

RO,DPL 

A 

R4,A 

A,VisCol 

A 

R1,A 

DPL 
A,iiJI)PTR 

A 

R5,.A 
R2,#BgdRCBO.SR .PAGE 

R3,#BgdAtrBufO. SR. PAGE 

DPH,R2 

DPL,RO 

A,R4 

EXO 
iiJl)PTR,A 

DPL 

A,R5 

iiJl)PTR,A 

DPH,R3 

DPL,Rt 
A,iiJI)PTR 

ACC.5 
iiJl)PTR,A 
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; else use 2nd segment 

;save the pointer to hidden 

;decrement the number hidden 

; save number in R4 

;horz scroll position 

;R1 = offset of attribute 

for new first visible 

;point to number visible 

;R5 new number. visible 

;R2 = first RCB 

;R3 = first attribute vlock 

; Sero II row loop 

;DPTR->number hidden in RCB 

; A = new number hi dden 

;n08052 access while changing 

;update number hidden 

;pointtonumber visible 

;set that from R5 

;point to attribute of new 1st 

visible 

;mark it visible 

SETB EXO 

INC R3 

INC R2 

CJNE R2,#BgdRCB30.SR.PAGE+1,SR03 

RET 

;OK for 8052 access now 

;next attribute block 

;next RCB 

;continue through 31st row 

; ++++++++++++t+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++. 

SetlindPos: ; Set new window position 

Determines the current window position and sets the background's row control 

block segments accordingly. 

In: VisCol. background horizontal scroll posHion 

segments updated Out: BgdRCBO-BgdRCB30 

Bad: 

MOV 
MOv)( 

JB 

JB 

MOV 

SIIPO: 

MOV 

JNB 

MOV 

SJMP 

SIIP1 : 

MOV 

SIIP2: 

ADD 

CLR 

MOV 

SUBB 

MOV . 

INC 

MOV 
MOv)( 

MOV 
MOv)( 

JNB 

MOV 

IIndCol 

ColOff 

window position relative to background 

updated when window is active 

A,DPTR,RO,R1,R2,R3,R4,R5 ,R6,R7 ,PSII 

DPTR,#BgdVarBuf+(VisCol-CurAtr) 

A,iiJI)PTR 

MsgifctFlg,SIIPO 

IIndActFlg,SIIPO 

A,VisCol 

~O,A 

AMDDIIMBit,SIIP1 

A,#68 

SIIP2 

A,#28 

A,RO 

ACC.O 

IIndCol,A 

A,RO 

Rl,A 

A 
DPTR, #IIndllDBO+I/DB _ BgnCol 

iilDPTR,A 

DPTR, #IIndllDB 1 +I/DB _BgnCol 

OlDPTR,A 
IIndActFlg,SIIP3 

ColAdd,A 
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Juq:> if normal mode 

Coq:>ressed window position 

and continue 

Kormal window position 

,. C~te actual total offset 

aligned on word boundary 

and keep it 

C~te actual visible offset 

and keep it 

Add one for invisible function 

Jump if window not active 

else save offset 



t::I 
I 

00 
...... 

SIIP3: 

MOV 

ADD 

DEC 

MOV 
MOv)( 

MOV 

MOv)( 

HOV 

ADD 

MOV 

ADD 

MOV 

MOV 

ADD 

ADD 

MOV 

ADD 

ADD 

MOV 

CLR 

MOV 

SUBB 

SUBB 

MOV 

MOV 

SIIP4: 

R2,#40 

A,R2 

A 

DPTil, #IIndl.'DBO+IIDB _ EndCo l 

iilDPTR,A 

DPTR, #IIndl.'DB 1 +IIDB _ EndCo l 

iilDPTR,A 

A,#BgdChrBufO.AN .QFST 

A,lIndCol 

R4,A 

A,R2 

R6,A 

A, #BgdA trBufO .AN .OFST 

A,lIndCol 

A,lIndCol 

RS,A 

A,R2 

A,R2 

R7,A 

C 

A,#128 

A,lIndCol 

A,R2 

R3,A 
DPH,#BgdRCBO.SR.PAGE 

Set visible width of window 

Start of bgd chr buffer 

plus total offset is 

3rd seg chr ptr offset;' 

plus 3rd seg width is 

4th seg chr ptr offset 

Start of bgd aU buffer 

plus twice 

tota l offset is 

2nd seg atr ptr offset; 

plus twice 

3rd seg width is 

4th seg atr ptr offset 

Clear for below 

Width of background buffer 

minus total offset to window 

mi nus wi dth of wi ndow is 

width of 4th segment 

Start at first RCB in memory 

For each background row control block 

CLR EXO .; No interference from Am8052 

MOV DPL ,#BgdRCBO .AN .OFST+RCB _2nd+SEG_ NumH i d 

MOV A,RO Horizontal scroll offset into 

MOv)( iilDPTR,A 2nd seg hidden count 

INC DPL 

MOV A,Rl Offset to wi ndow boundary into 

MOv)( iilDPTR,A 2nd seg visible count 

The second segment's character and attribute pointers never change. 

MOV DPL,#BgdRCBO.AN.OFST+RCB_3rd+SEG_.NumHid 

CLR A : .Zero into 

MOv)( iilDPTR,A 3rd seg hidden count 

INC DPL 

MOV A,R2 Width of window into 

MOVX iilDPTR,A 3rd seg visible count 
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MOV DPL,#B9dRCBO.AN.OFST+RCB_3rd+SEG_ChrOff 
HOV A,R4 ; Even boundary offset into 

MOVX iilDPTR,A 3rd seg character pointer 

MOV DPL,#BgdRCBO.AN.OFST+RCB_3rd+SEG_AtrOff 

MOV 
MOv)( 

MOV 

A,R5 ; Corresponding offset into 

iilDPTR,A 3rd seg attribute pointer 

DPL, #BgdRCBO .AN. OFST +RCB _4 th+SEG _ NlIIlV i s 

MOV A,R3 

MOv)( iilDPTR,A 

Remaining character count into 

4th seg visible count 

The fourth segment's hidden count is zero and never changed. 

MOV 

MOV 

DPL ,#BgdRCBO .AN .OFSJ +RCB _4 th+SEG_ ChrOff 

A,R6 Next boundary offset into 

4th seg character pointer MOv)( iilDPTR,A 
MOV DPL,#BgdRCBO .AN.OFST+RCB_ 4th+SEG_AtrOff 

MOV A,R7 

MOv)( iilD~TR,A 

SETB EXO 

'INC DPH 

MOV A,DPH 
CJNE A,#BgdRCB30.SR.PAGE+l,SIIP4 

RET 

Correspondi ng offset into 

4th seg attribute pointer 

Allow Am8052 bus requests 

Next row control block 

Check it and 

jump if not finished 

Exit 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

. RdAm8052Reg: 
; .......................................................................................................................................................... .. 

Reads from the specified register in the Am8052. 

In: Rl Am8052 regi ster I1II1tler 

OUt: R2 high byte of value read 

R3 low byte of value read 

Bad: A,DPTR 
; .......................................................................................................................................................... .. 

CLR Exl 

CLR EXO 

CLR Am8052XfrF 19 

HOV D.PTR,#Am8052Ptr 

HOV A,Rl 
MOv)( iilDPTR,A 

MOV DPTR, #Am8052RegLo 

;ensure no Am8052 interruptions 

;give Am8052 address strobe 

;point to Am8052 control reg 

; indicate register to be read 

;point to low data byte 
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t:I 
I 

00 
00 

MOVX . A,IilDPTR ;read low data byte 

MOV R3,A 

DEC DPl ;point to high data byte 

MOVX A,IilDPTR r ; read high data byte 

MOV R2,A 

SETB Alil8052Xf rFl g ;remove Am8052 address strobe 

SETB EXO ;allow Am8052 interrupts 

SETB EXl 

RET 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

WrAm8052Reg: 
.................................................... , ..................................................................................................... .. 

Writes the given value to the specified register in the AmB052. 

In: Rl 
R2 
R3 

Out: (none) 

Bad: A,DPTR 

Am8052 register nlJllber 
high byte of value to. be written 
low byte of value to be written 

, ...................................................................................................... _ .................................................. .. 

ClR EXl 

ClR EXO 

ClR AmB052XfrFlg 

MOV DPTR,#Am8052Ptr 

MOV A,Rl 

MOVX IilDPTR,A 

MOV DPTR; #AmB052RegHi 

MOV A,R2 

MOVX IilDPTR,A 

INC DPl 

MOV A,R3 
MOVX IilDPTR,A 
SETB Am8052XfrFlg 

SETB EXO 
SETB EXl 

RET 

;ensure no Am8052 interruptions 

;give address strobe to 8052 
;set pointer to 8052 control 

;select register 

;set ptr to 8052 data 

;set high byte 

;set ptr to low data 

;set low byte 

; remove 8052 address strobe 
;allow Am8052interrupts 

; +++++++++++++++++++++++++++++++++++++++++++ ... +++++++++++++++++++++++++++++++~++ 

S3 

SetRowFntRdfPtr: 
: .................... '" ................................................................................................................................ .. 

Sets the first· 15 visible row redefinition block. pointers to the 
font loading· redifinition blocks 

inputs none 
outputs none 

, ...................................................................................................................................................... ,," ... 

MOV P2, TopRow 

MOV R2,#FntRRBO.AN.OFST 

MOV R3,#FntRRBO.SR.PAGE 

MOV RO,#BgdRCBO.AN.OFST+RCB_BgdRdfPag 

MOV Rl,#BgdRCBO.AN .OFST+RCB_RowPag 

MOV R4,#15 

SRFRP1: 
MOV A,R3 
MOVX GlRO,A Change page poi nter in RCB 

INC RO 

INC R3 

MOV A,R2 

MOVX GlRO,A Change offset of pointer in RCB 

DEC RO 

MOVX A,GlRl 

MOV P2,A 

DJNZ R4,SRFRPl 

RET 

; ++++++++++++++++++++++++++++++++++++++++++++ ...... ++ ... +++++++++++++++++++++++++++++ 

SetRowNmlRdfPtr: 
; ......... _ ....... _ ....... _ .......... -.......... _ .... -....... -_ ............ , ........... _ ............................ -........... .. 

Sets the first 15 visible .row redefinition block pointers to the 

normal redifinition blocks 

inputs none 
outputs 'none 

; ....... _ ....... _ ............................ -.. ....... -_ ............................ -: ........ _ .... _ ................................ .. 

·MOV P2, TopRow 
MOV RO,#BgdRCBO.AN.OFST+RCB_BgdRdfPag~ 

MOV Rl,#BgdRCBO.AN.OFST+RCB_RowPag 

MOV R2,#15 NlJllber of rows to update 

S4 



tj 
I 

00 

'"' 

SRNRPI : 

MOV A,#NrmRRB.SR.PAGE 

MOVX "ilRO,A Change page pointer in RCB 

INC RO 

HOV A,#NrmRRB.AN.OFST 

MOVX CilRO,A Change offset of pointer in RCB 

DEC RO 

HOVX A,iilRl 

HOV P2,A 

DJNZ R2,SRNRPI 

RET 

; ++++++++++++++++++++++++++++++++++~+++++++++++++++++++++++++++++++++++++++++++ 

IIrFntCel: 

, .............................................................................. . 
IIrites to a single character generator cell the pattern specified in the 

parameter buffer. 

In: A 

PrmCnt 

PrmBuf 

font select (=0 normal, <>0 c~ressed) 

parameter count 

list of parameters 

; .................. .,'iii .................................................................................................. ": , ............................... .. 

MOV R4,A 

MOV R6,CsrSiz 

HOV CsrSi z,#OFFH 

lCAll ChgCsrS i Z 

MOV CsrSiz,R6 

MOV .P2,#FntRRBO.SR.PAGE 

HOV R6,#15 

HOV Rl,#PrmBuf 

MOV R2,PrmCnt 

MOV A,CilRl 

INC Rl 

DEC R2 

HOV R3,A 

HOV A,CilRl 

INC Rl 

DEC R2 

JZ IIFC2 

MOV R5,A 

IIFCI : 

HOV RO,#FntRRBO.AN.OFST+RRB_ApHi_SpcsHi 
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ClR A 

MOVX iilRO,A 

HOV RO,#FntRRBO.AN.OFST+RRB_ApLo_SbcsHi 

ClR A 

MOVX CilRq,A 

INC P2 

DEC R6 

DJNZ R5,IIFCI 

IIFC2: 

HOV A,R2 

JZ IIFC4 

IIFC3: 

MOV A,CilRl 

INC Rl 

MOV R7,A 

ANL A,#OF8H 

RR A 

HOV RO,#FntRRBO.AN.OFST+RRB_ApHi_SpcsHi 

HOVX CilRO,A 

HOV A,R7 

ANl A,#07H 

SIIAP A 

HOV RO,#FntRRBO.AN .OFST+RRB_ApLo_SbcsHi 

HOVX CilRO,A 

INC P2 

DEC R6 

D.JNZ R2,IIFC3 

IIFC4: 

ClR A 

MOV RO,#FntRRBO.AN.OFST+RRB_ApHi_SpcsHi 

HOVX iilRO,A 

ClR A 
MOV RO, #F ntRRBO .AN • OFST +RRB _ApLo _ SbcsH i 

HOVX IIRO,A 

-INC P2 

DJNZ l!6,IIFC4 

HOV DPTR,#8gdFncChrO 

HOV A,R3 

HOVX iilDPTR,A 

HOV A,R4 

JZ IIFC5 

MOV R6,#044H 

MOV R7,#010H 

SJMP IIFC6 
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Set character cell value in 

duIIny character 



t::1 
I 

\0 
0 

IIFC5: 

MOY R6,#04ZH 

MOV R7,#090H' 

IIFC6: 

MOV DPTR,flBgdFncAtrD 

MOVX A,iilDPTR 

MOV RS,A 

LCALL DlyTilEndFrm lIait Lntil ready 

L~L SetRowFntRdfPtr Reset RDFptrs to font RDF's 

MOV DPTR,flBgdFncAtrO 

MOV A,R6 

CLR EXO 

MOVX iilDPTR,A 

INC DPL 

1I0Il A,R7 

MOVX ~PTR,A 

SETB' EXO 

LCALL DlyTilEndFrm it's thing, when known to 

CJNE R5, #004" ,IIFC7 

MOY A,#010H 

SJMP IIFC8 

IIFC7: 

MOY ~.tlO9OIt 

IIFC8: 

CLR EXO 

MOVX iilDPTR,A 

DEC DPL 

MOY . A~RS " 

MOVX iilDPTR,A 

SETB EXO 

LCALL SetRowNml RdfPt r Clean up after ourselves 

LCALL ChgCsrSi z' 

RET 
\ 

; 
;+++++++++++++++++.++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

end of "_Util 

/' 
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t::I 
I 

'" ..... 

118051" 

TITLE" CALEB 0;00 Ini tial Font" 
; +++++++++++++++++++~+++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

CJont CALEB 0.00 

{;opyl-ight 1985'Advanced Micro Devices, Inc. 

This is the compact, binary representation for the default font to be loaded 

duri ng i ni t i ali zat ion. 

NAME "Initial-- Font" 

PROG 
;.++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

GLB Fnt_5x7 

GLB FntJx9 

Initial compressed mode font 

Initial normal mode font 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SKIP 
; +++++++++++++++++++++++++++++++++++++++++++++++++,+++++++++++++++++++++++++++++ 

Fnt_5x7: Initial compressed mode font 

DB 041 H, OOOH, 007H, 070H, 088H, 088H, 088H, OF8H, 088H, 088H 

08 04~,ooOH,oon,ri~,~H,~H,~OH,O~,O~,O~ 
DB OOOH,OOOH,OOOH 

A 

B 

end 

; ++++++++++++++++++++++,++++++++++++++'+,+++++++++++++++++++++++++++++++++++++++++ 

SKIP 
; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

FntJx9: -; Initial normal mode font 

DB 021 H, OOOH, 009H, 010H, 01 OH, 01 OH, 01 OH, 01 OH, OOOH, OOOH, 01 OH, 01 OH 

DB 022H, OOOH, 003H, 048H, 048H, 048H 

DB 023H, OOOH, 009H, 038H, 044H, 040H, 040H, OEOH, 040H, 040H, 042H, OFCH 

DB 024H, OOOH, 009H, 01 OH, 07EH, 090H, 090H, 07CH, 012H, 012H, OFCH, 01 OH 

DB 025H, OOOH, 009H, 040H, OA2H, 044H, 008H, 01 OH, 020H, 044H, 08AH, 004H 

. DB '026H ,OOOH,009H,070H ,088H, 088H,050H,020H, 052H, 08CH,OBCH,072H 

; II 

# 
$ 

% 

& 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

DB 

J 

027H, OOOH, 004H, 018H, 018H, 01 OH, 020H 

028H ,OOOH, 009ij, 008H, 01 OH, 020H ,020H, 020H, 02OH, 020H, 01 OH ,008H 

029H ,OOOH, 009H ,020H, 01 OH, 008H, 008H ,008H, 008H, 008H, 01 OH, 020H 

02AH,OOlH,007H,010H,092H,054H,038H,054H,092H,010H 

02BH,OOlH,007H,010H,010H,010H,OFEH,010H,010H,010H 

02CH, 004H, 004H, 030H, 030H, 020H, 040H 

02DH,004H,OOl H, OFEH 

02EH, 006H, 002H, 030H, 030H 

02FH ~ 001 H, 007H, 002H, 004H ,008H, 01 OH, 020H, 040H ;080H 

030H ,OOOH, 009H ,07CH, 082H ,086H ,OBAH ,092H ,OA2H ,OC2H ,OB2H, 07CH 

0~1 H ,OOOH, 009H ,01 OH, 030H ,050H ,01 OH, 010H ,01 OH, 01 OH, 010H, 07CH 

032H,OOOH,009H,07CH,OB2H,082H,004H,038H,040H,OBOH,080H,OFEH 

033H, OOOH, 009H, 07CH, 082H, 002H, 002H, 03CH, 002H, 002H, 082H, 07CH 

034H, OOOH, 009H, 004H, OOCH, 014H, 024H, 044H, 084H, OFEH, 004H, 004H 

035H, OOOH, 009H, OFEH, OBOH, 080H, OF8H, 004H, 002H, 002H, 084H, 078H 

036H,OOOH,009H,03CH,040H,080H,080H,OFCH,082H,082.H,OB2H,07CH 

037H,OOOH;009H,OFEH,082H,004H,008H,010H,020H,020H,020H,020H 

038H ,OOOH, 009H, 07CH, 082H, 082H, 082H, 07CH, OB2H, 082H, 082H, 07CH 

039H,OOOH,o09H,07CH,082H,OB2H,082H,OlEH,002H,002H,004H,O78H 

03AH ,003H, 006H, 030H, 030H ,OOOH ,OOOH, 030H, 030H 

03BH ,OOOH ,008H ,030H, 030H ,OOOH, OOOH, 030H ,030H, 020H, 040H 

03CH ,OOOH ,009H ,008H ,010H ,020H, 040H, 080H, 040H, 020H, 01 OH ,008H 

03DH ,003H, 003H, 07CH, 000H,07CH 

03EH, OOOH, 009H, 020H, 01 OH, 008H,004H, 002H, 004H, 008H, 010H, 020H 

03FH, OOOH, 009H, 03CH, 042H ,042H, 042H, 002H, OOCH, 01 OH, 000H,010H 

O4OH,OOOH,OO~,~~,04~,mH,~H,~H,OO~,OBOH,04OH,~~ 

041 H, OOOH, 009H, 038H, 044H, 082H, 082H, 082H, OFEH, OB2H, 082H, 082H 

042H,OOOH,009H,OFCH,042H,042H,042H,07CH.042H,042H,042H,OFCH 

043H ,OOOH, 009H, 03CH ,042H, 080H, 080H, 080H, 080H ,080H, 042H ,03CH 

044H ,OOOH, 009H ,OF8H, 044H ,042H ,042H, 042H, 042H ,042H, 044H ,OF8H 

045H ,OOOH, 009H, OFEH, 080H,OBOH ,080H,OFOH, 080H ,OBOH, OBOH, OFEH 

04~,OOOH,OO~,mH,OBOH,OBOH,~H,~OH,~H,OBOH,OBOH,OBOH 

04n,OOOH,OO~,~~,04~,OBOH,OBOH,OBOH,~H,~H,04~,~~ 

048H, OOOH, 009H,08~, 082H,082H, 082H, OFEH, OB2H, 082H, 082H ,082H 

049H, OOOH, 009H, 07CH, 010H, 01 OH, 010H, 01 OH, 010H, 010H, 010H ,07CH 

04AH, OOOH, 009H, 03EH, 008H, 008H, OOBH, 008H, 008H, OOBH, 088H ,070H 

04~,OOOH,OO~,OB~,~H,~H,WM,MOH,OOOH,O~,~H,OB~ 

2 

* 
; + 

I 

o 
.1 
2 

3 
4 
5 
6 

7 
8 

9 

; < 

; > 

iii 

A 

B 

C 

o 
E 

G 

J 

K 



DB 04CH, 0001\, 009H, 080H ,080H, 080H, 080H, 080H, 080H, 080H, 080H, OFEH l DB 070H:003H,009H,OB8H,OC4H,084~~084H,OC4H,OB8H,080H,080H,O80H p 

DB ~~,OO~,OO~,~~,OCM,M~,~~,~~,~~,~~,~~,~~ M DB 071 H ,003H, 009H, 074H, 08CH ,084H, 084H, 08CH, 074H, 004H, 004H, 004H q 

DB 04EH, OOOH, 009H, 082H ,OC2H, OA2H, 092H, 08AH, 086H ,082H, 082H, 082H N DB 072H, 003H, 006H ,OB8H, OC4H, 080H, 080H, 080H ;08OH r 

DB 04FH ,OOOH, 009H, 038H, 044H, 082H, 082H, ~2H, 082H, 082H, ~4H, 038H 0 DB 073H,003H,006H,078H,084H,06OH,018H,084H,078H s 
DB 074H, 001 H, 008H, 020H, 02OH, OF8H, 020H, 020H, 020H, 024H, 018H 

DB 050H ,OOOH ,00911 ;OFCH ,082H, 082H, 082H ,OFeit: 080H,080H ,080H, 080H P DB 075H,003H,006H,084H,084H,084H,084H,08CH,074H. u 

DB 051 H, OOOH, 009H, 038H ,044H, 082H, 082H, 082H, ~2H, OBAH, 044H, 03AH Q DB 076H, 003H, 006H, 082H, 082H, 082H, 044H, 028H, 01 OH v 

DB 052H, OOOH, 009H; OFCH,082H, 082H, 082H, OFtH ,090H, 088H, 084H ,082H R DB 077H,003H,006H,082H,092H,092Hi092H,092H,06CH w 
DB ~~,OO~,OO~,O~,~~,~~,~~,W~,OO~,OO~,~~,O~ S DB om,OO~,O~,084H,~~,~~,~~,~~,084H x 

DR 054H,OOOH,009H,OFEH,010H,010H,010H,010H,010H,010H,010H,010H T DB 079H,003H,009H,084H,084H,084H,084H,08CH,074H,004H,084H,078H y 

DIl 055H ,OOOH, 009H, 082H ,082H, 082H, 082H, 082H ,082H, 082H, 082H ,07CH U DB 07AH,003H,006H,OFCH,008H,010H,020H,040H,OFCH 

DB 056H,OOOH,009H,082H,082H,082H,044H,044H,028H,028H,010H,010H V DB 078H,OOOH,009H,018H,020H,020H,020H,040H,020H,020H,020H,018H { 

DB M~,OO~,OO~,~H,~~,~~,~~,~~,~~,~H,OCM,~~ \I DB 07CH,OOOH,008H,010H,010H,010H,OOOH,OOOH,010H,010H,010H 

DB 058H, OOOH, OO~, 082H, 082H, 044H, 028H, 01 OH, 028H, 044H, 082H, 082H X DB OlDH, OOOH i 009H, 030H, 008H, 008H, 008H, 004H, 00811, 008H, 008H ,030H } 

DB 059H ,OOOH, 009H, 082H, 082H, 044H, 028H, 01 OH, 01 OH, 01 OH, 01 OH, 01 OH y DB 07EH, 001 H, 003H, 060H, 092H, O~CH 

DIl 05AH, 00011, 009H, OFEH, 002H, 004H, 008H, 01 OH, 020H ,040H, 080H, OFEH Z DB 07FH, 001 H, 007K ,OFEH, 07EH, 006H, 046H, OC6H, OF6H, OE211 Logo 

DB 05BH,OOOH,009H,078H,040H,040H,040H,040H,040H,040H,040H,078H [ DB OOOH,OOOH,OOOH end 

t::J DB 05CH, 001 H, 007H, 080H, 040H, 020H ,01 OH, 008H, 004H ,002H \ 
I DB M~,OO~,OO~,om,oo~,oo~,OO~,OO~,OO~,OO~,oo~,om 

'" 
; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

N DB 05EH, OOOH, 003H, 01 OH, 028H, 044H 

DB 05FH. 008H, 001 H, OFEH end of CJont 

DB 060H, OOOH, 004H, 030H, 030H ,01 OH, 008H ; I 

DB 061H, 003H, 006H, 078H, 004H, 07CH, 084H, 084H, 07AH a 

DB 062H ,OOOH, 009H, 080H, 080H, 080H, OB8H, OC4H, 084H, 084H, OC4H, OB8H b 

DB ~H,OO~,OOM,Om,_H,~~,~~,_H,Om c 

DB ~H,OO~,OO~,OO~,oo~,OO~,mH,~~,O~,_H,~~,mH d 

DB 065H, 003H, 006H, 078H, 084H, OFCH, 080H, 080H, 078H e 
DB 066H, OOOH ~ 009H, 018H, 024H, 020H, 020H, OF8H, 020H, 020R, 020H, 020H 

DB 067H, OOiH, 009H, 074H, 08CH,084H, 08CH, 074H, 004H, 004H, 084H, 07~ g 

DB ~H,OO~,O~,~~,~~,~~,OO~,OC~,O~,_H,_H,_H h 

DB 069H,OOlH,008H,010H,OOOH,030H,010H,010H,010H,010H,038H 

DB 06AH,003H,009H,OOCH,004H,004H,004H,004H,004H,O~H,044H,038H j 

DB 06BH,OOOH,009H,080H,080H,080H,088H,090H,OAOH,ODOH,088H,084H k 

DB 06CH ,OOOH, 009H ,030H, 01 OH, 01 OH; 010H, 01 OH ~010H, 010H, 01 OH, 038H 

DB 06DH,003H,006H,OECH,092H,092H,092H,~2H,092H m 

DB 06fH,003H,006H,OB8H,OC4H,_H,084H,084H,084H n 

DB O6~,OO~,OOM,Om,O~,_H,_H,~H,Om 0 

~ 
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TITLE" CALEB 0.00 Conf i gurat i on" 
; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

C_Config CALEB 0.00_ 

Copyright 1985 Advanced Micro Devices, Inc. 

This fi Ie contains the extra -EEPROM copyright claim -as well as the 

serial port configuration data. Th~ locations defined in this module 

currently assume that the extra EEPROM is a 27128 (i .e. 16 Kbytes). 

NAME "Conf i gurat ion" 

GLB ExtraCpyRghtMsg 

GLB DblBaudOpt 

GLB BaudRatCnt 

Resident claim in extra EEPROM 

PCON contents 

Timer one value 

; ++++++++++++++"++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ORG 03FCOH 

Ext raCpyRgh tMsg: Resident claim in extra EEPROM 

DB " Copyright 1985 Advanced Micro Devices, Inc. " 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

ORG 03FFOH 

ObI BaudOpt : DB OOOH 
BaudRatCnt: DB OFDH 

; +++·+++++++++++++++++++++++++++++++t+++++++++++++++++++++++++++++++++++++++++++ 

end of C_Config 
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; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

C_Men1>lap CALEB 0.00 

copyright 1985 Advanced Micro Devices, Inc. 

This file, which is included in the other source files, defines several 

constants of use in this implementation. It also defines the addresses 

of all internal RAM variables, all external data struCtures required by 

the (lm8052 and other external data control information. 

; +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++,++++++++ 

These are a few constants representing fundamental parameters of the system. 

DBL_BAUD_OPTION EQU aaaH 

RATE_9600_BAUD EQU OFDH 

ENDJRM_CNT_HI 

ENDJRM_CNT_LO 

EQU OFEH 

EQU OBEH 

--------------.------------------.--------------.---------, 

Some miscellaneous constants 

'DEL EQU 07FH 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SKIP 
; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

The following define the structures used by the'Am8052. The element symbol 

is added to the address of the desired structure to obtain the address of 

the partic~lar byte to be processed. 

-......... ---, 

~ain Definition Block 

MOB_xO EQU 0 
MOB _ RowAdrH i EQU 1 

MDB~RowPag EQU 2 
MDB_RoWOff EQU 3 

MDB_Cux EQU 4 

MDB_Cuy EQU 

MDBJat EQU 6 

MDBJilChr 'EQU 7 

MDB_Btnk EQU 8 

MDB_Scrl EQU 9 

MDB_VrtVec EQU 10 

MDB_ScrIVec EQU 11 

MDB_Tslc EQU 12 

MOB_xU EQU 13 
-.---------------, 
• 

; Window Definition Block 

IIDB_Scw EQU 0 
IIDB _ RowAdrH i EQU 

IIDB_RowPag EQU 2 

IIDB_RoWOff EQU 3 

IIDB_x4 EQU 4 

IIDB _ NxtAdrH i EQU 5 
IIDB_NxtPag EQU 6 

IIDB_NxtOff EQU 7 

IIDB_BgnRow EQU 8 

IIDB_EndRow EQU 9 

IIDB_BgnCol EQU 10 

IIDB_EndCol EQU 11 

--------------, 

Row Control Block 

RCB_RdfLnk EQU 0 

RCB_RowAdrHi EQU 

RCB_RowPag EQU 2 

RCB_RoWOff EQU 3 

RCB_Seg EQU 4 

2 

Unused in linea r address mode 

Unused high byte of 24-bit address 

Page of top visible background row 

Offset of top visible background row 

Horizontal position of cursor 

Vertical position of cursor 

Fetch fill attribute flag 

F ill character code 

Bl ink control fields 

Smooth scroll control fields 

Vert i ca l interrupt vector 

Smooth scroll interrupt vector 

Scan line count for top visible row 

Unused 

Scroll window flag 

Unused high byte of, 24-blt address 

Page of top visible window row 

Offset of top visible window row 

Unused in I inear address mode 

Unused high byte of 24 -bi t address 

Page of next window definition block 

Offset of next window definition blk 

Window placement first row 

Window placement last row 

lIindow placement fi rst coll.lln 

Window placement last coll.lln 

link to row redefiniton block flag' 

Unused high byte of 24-bit address 

Page of next row control block 

Offset of next row control block 

Start of segments 
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RCB_1st 

RCB_2nd 

RCB.;.3rd 

RCB_ 4th 

EQU 4 

EQU 14 

EQU 24 

EQU 34 

Start of fi rst segment (= RCB_Seg~ 

Start of second segment (i fpresent) 

Start of thi rd segment (if present) 

Start of fourth segment (if present) 

NOTE: The segment element symbol (defined below) is added to the element 

symbol defining the start of the desired segment (defined above). 

SEG_NLmHid EQU 

SEG_NLmVis EQU 

SEG_Cont EQU 

SEG _ Ch rAdrH i EQU 

SEG_ChrPag EQU 

SEG_ChrOff EQU 

SEG_x6 EQU 

SEG_AtrAdrHi EQU 

SEG_AtrPag EQU 

SEG_AtrOff EQU 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

NLlnberof hidden chars in this seg 

NLlnber of visible chars in this seg 

Continue flag (set if a seg follows) 

Unused high byte of 24-bit address 

Page of th i s seg' s character buffer 

Offset of th i s seg' s character buffer 

Unused in linear address mode 

Unused high byte of 24-bit address 

Page of this seg's attribute buffer 

Offset of this seg's attribute buffer 

NOTE: The element symbol for the row redefinition block: pointer (at the 

end of each row control block:) depends on the type of row control 

block.' Each display has a different size row control block (i .e. 

they have diHerent nLlnbers of segments). 

RCB_x44 EQU 44 Unused in linear address mode 
RCB _BgdRdfAdrH i EQU 45 Unused high byte of 24-bit address 
RCB _ BgdRdfPag EQU 46 Page of redef block: for bgd RCBs 
RCB_BgdRdfOff lOQU 47 Offset of redef block for bgd RCBs 

RCB_x26 EQU 24 Unused in linear address mode 
RCB _ MsgRdfAdrH i EQU 25 Unused high byte of 24'bit address 
RCB _ MsgRdfPag EQU 26 Page of redef block for message RCB 
RCB _ MsgRdfOff EQU 27 Offset of redef block for message RCB 

RCB_x16 EQU 14 Unused in linear address mode 
RCB_IIndRdfAdrHi EQU 15 Unused high byte of 24-bit address 
RCB _ IIndRdfPag EQU 16 Page of redef block for window RCBs 
RCB _ IIndRdfOff EQU 17 ·Offset of redef block for window RCBs 

;RCB_x16 

RCB_ClrRdfAdrHi 

RCB_ClrRdfPag 

RCB _ C l rRdfOff 

(already defined) Unused in linear address mode 
EQU 15 

EQU 16 

EQU 17 

... ------------, 

; Row Redefinition Block 

RRB_Tslc_NcsHi EQU 0 

RRB_NcsLo_Nce EQU 

RRB_ApHi_SpcsHi EQU 2 

RRB _ SpcsLo _ Spce EQU 3 

RRB _ ApLo _ SbcsH i EQU 4 

RRB _ SbcsLo _ Sbce EQU 

RRB_CursHi EQU 6 

RRB _ CursLo _Cure EQU 7, 

RRB_Dr .:.UndHi EQU 8 
RRB _ UndLo _ Sund EQU 9 

Unused high byte of 24-bit address 

Page of redef bUe for cl r font RCBs 

Offset of redef blk for clr font RCBs 

Scan line count/part of normal char start 

Rest of normal char start/normal char end 

Part of row attrs/part of superscript start 

Rest of ·superscript start/superscript end 

Rest of row attrs/part of subscript start 

Rest of subscript start/subscript end 

Part of cursor start 

Rest of cursor start/cursor end 

Double height flags/part of underline 

Rest of Ulderl i ne/sh if ted underl ine 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SKIP 
: +++++++++++++t++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

Jnternal RAM Variables 

The definitions of the internal RAM variables are given below. These are 

used for all control values during normal operations on the active display 

and also for all system wide controls. 

. -----------_. ------, 

Variables used for fundamental system operations ,are defined here. 

StkBas DATA 067H 

EndFrmFlg BIT OOCH 

Am8052BusReqFlg BIT P3.2 

Am8052BusAckFlg BIT P1.2 

4 

Base of stack 

Set by timer 0 (end-of-frame) intr 

Low when Am8052 wants bus (I NTO*) 

Cleared to give bus to Am8052 
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MemTstTql DATA 010H Used only during memory tests 

The variables that are used for dispatching control to the various control 
routines a~ special purpose routines (e.g. graphic character placement> . 

are defined below. The dispatcher is als,o responsible for parsing control 
sequences and decodi ng parameters. 

DisStt DATA 010H ; Current state of di spatcher 
(the states are defined below) 

DIR_CHR_STT EQU OOOH Direct (single-char level) 

BGN_ESC_STr EQU 003H Escape sequence (after ESC) 

EXT_ESC.:.STT EQU 006H Extend ESC seq (w/intermediate) 
BGN_CSI_STT EQU 009H contr.oi Sequence (after CSI) 
PRM_CSl_STT EQU OOCH Sequence (params in CSI lIeq) 
EXT_CSI_STT EQU OOFH Extend CSI seq '(w/intermediate) 
UNIMP ,:,CSI_STT EQU . 012H Uniqllemented (Ix!t valid) seq 

PrmAcc DATA 011H ; -IeqlOrary . parameter acclllUlator. 
Prld'vt DATA 012H Private parameter string introducer 
Prnlep DATA 013H Speci at, repeat (fi rst) parameter 

PMncnt DATA 014H Nunber of 98rameters in sequence 
ProHaxFlg BIT OOFH 'Set when parameter' buffer overflows 
PnrIladFlg BIT OOEH' Set when a bad parameter is decoded 
PnrIlgnFlg BIT OOOH Set when beginning parameter string 
PnrIluf pATA 04EH ; Decoded parameters 
PRM_CNT_MAX , EQU 18 ; Maxinun nunber of· parameters allowed 
CtlPtrHi DATA 016H ; Address of control.or· special 
CtlPtrLo DATA 017H routine last executed (for REP) 

,; .............................................. ;1. ............ _._ ........ ~ .................................................................................. .. 

·SKIP 
;" ....... -.- ~ ................................................................ "", .. -'_ ....................................................................... .. 

These variables maihtaifl the cOlJllU'lications ring buffers. Three buffers 
are defined: a host reception buffer for characters from the host, a host 
transmission ~ffer for, characters being sent 1:0 the host, and a keyboard 
reception buffer for .characters from the keyboard. 

;·t, 

5, 

HstRcvCnt DATA 04BH Nunber of chars received from,host 
HstRcvlnsOff DATA 04CH Place to insert next char into ring 
HstRcvExtOff DATA 04DH Place to extract next char from ring 

NEAR_FULL_CNT EQU 3 Stop if less space remailii ng 
NEAR_EMPTY_CNT EQU 12 ; Start if fewer characters avai lable 

NOTE: The actual host reception buffer is too large to place in internal? 
'RAM, so it is defined (later in this file) in external data memory. 

HstRcvBsyFlg BIT P1.6 Set if too busy to rcv, cle,ar' if .rdy 
NOTE: This signal is inverted by 

the RS232 drivers so thai: 
a positive level indicates 
ready, negat i ve l eve l means 
don't send chars from heist 

NOTE: There is currently no software. support for the following variables. 
They have only been defined for possible extensions. The affect 
these new capabilitieS would have on existing operations, and any' 

necessary restrictions on their use, .wi II neect to be considered. 

HstXmtFlg BIT, 017H 

HstXmtcnt· DATA - 025H 

HstXmtlnsOff DATA 026H 
HstXmtExtOff DATA 027H 
HstXmtBuf DATA O64H 

HstXmtBsyFlg BIT P1.7 

6 

Semaphore to ,lock out, keyboard lIource 
characters whi ,le a software source 
sequence is being transmitted 

Nunber of chars to send to host' 
i-Place to insert next char into ring 

Place to extract next char from ring 
Host transmission -ring buffer~ 

Set when host is too busy to' receive 
NOTE: This signal is inverted by 

the RS232 drivers so that, 

a positi"e level·.indicates 
ready, negative level means 
don',t send chars to host 
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KbdRcvCnt DATA 

KbdRcvI nsOff DATA 

KbdRcvExtOff DATA 

KbdRcvBuf DATA 
KbdRcvRdyF l g BIT 

...................... ' ................ , 
SKIP 

028H 

029H 

02AH 

060H 

Pl.S 

N!JIIlber of chars received from keybrd 

Place to insert next char into ring 

Place to extract next char from ring 

K~yboard reception ring buffer 

Set when char ready from keyboard 

-----------------------------------_ .. _---- .. --- .. ----_ .. - ____ a_a_a. , 

These are the display dependent variables. The first twelve are those which 

must be copied out to and in from external data memory with each change of 

the active display. An index variable is one which represents a zero origin 

count from the beginning of something, a page variable contains a page 

address, an offset variable contains an offset into a page and a 'count 

variable represents a quantity (counting from one). 

CurAtr DATA 02FH Attribute byte written to memory 

(c~sed of the following bits) 

LitBit BIT 07EH Highlight 

RevBit BIT 07DH Reverse 

SpsBit BIT 07CH Superscri'pt 

SbsBit BIT . 07BH SubScript 

SundBit BIT 07AH Strike·out (shifted underline) 

andBit BIT 079H Underscore 

BlnkBit BIT 078H Blink 

ActCol DATA 030H Active position horiz~ntal (index) 

ActRow DATA 031H Active position vertical (index) 

CurRow DATA 032H Active row control block (page) 

VisCol DATA 033H Horizontal scroll position (index) 

V{SRow DATA 034H Vertical scroll position (index) 

BgnRow DATA 035H First RCB in display (page) 

TopRow DATA 036H First visible RCB (page) 

BtmRow DATA 037H last visible RCB (page) 

RemRow DATA 038H Remaining ReBs below BtmRow (page) 

EndRow DATA 039H last RCB in display (page) 

Ext Row DATA 03AH Extra row (page) 

7 

The remaining display dependent variables are not copied. They are set 

after each change of active display. 

Dspllid DATA 03BH Visible width of display (count) 

DspHgt DATA 03CH Visible height of display (count) 

ColAdd DATA 03DH ; Aids horz. cursor placement (index) 

RowAdd DATA 03EH ; Aids vert. cursor placement (index) 

RcbOff DATA 03FH Offset of display's RCBs (offset) 

ChrOff DATA 040H Offset of character buffer (offset) 

AtrOff DATA 041H Offset of attribute buffer (offset) 

TrmRow DATA 042H Termination RCB (page) 

TrmOff DATA 043H Termination RCB (offset) 

.- ...................................................................................................... , 
SKIP 

, 

The following variables are used to control various special features. The 

first two are used to switch between two definition blocks in support of 

the Am8052 vertical smooth scroll feature. 

CurMDBFlg 

CurllDBFlg 

BIT OOOH 

BIT 001H 

Set when alternate HOB is current 

Set when alternate IIDB is current 

This group supports the message and window displays. 

MsgActFlg BIT 004H Set when message display is active 

MsgVisFlg BIT 005H ;' Set wh<;n message display is visible 

IIndActFlg BIT 006H Set when window display is active 

IIndVisFlg BIT 007H Set when window display is visible 

IIndCol .DATA 044H Current bgd col of left window bound 
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The next group supports vertical and horizontal smooth scroll ing. 

VrtScrlCnt 

VrtScrlNewFlg 

ScrlByt 

Sr3Bit 

Sr2Bi t 

Sr1Bit 

SrOBit 

SwbBit 

SudSit 
VrtScrlFlg 

SCRL_RAT_MASK 

HrzScrlCnt 

HrzFrmSet 

HrzFrmCnt 
HrzPxlShf 

HrzCurPxl 
HrzOspFlg 

HrzOi rFlg 

HrzscrlFlg 

DATA 045H 

BIT OOBH 

OATA020H 

BIT 06EH 

BIT 060H 

BIT 06CH 

BIT 06BH 

BIT 06AH 

BIT 069H 

BIT 068H 
EQU 078H 

DATA 046H 

DATA 047H 

DATA 048H 
DATA 049H 

DATA 04AH 

BIT OOAH 
BIT 009H 

BIT 008H 

Nunber of rows to scroll 

Used for new·l ine scroll ing 

Image of byte written to the MOBs 
(composed of the following bits) 

Four bit field holding ·current 

smooth scroll rate (normally 

the rate·i s changed by mask 

and these names are unused) 

Wnd/bgd vert smooth scroll 

Up/down vertical smooth scroll 

Set during vert smooth scroll 

Mask for manipulating scroll rate 

Number of characters to scroll 

Number of frames per scroll 
Number of frames until next scroll 

Number of pixels each scroll 

Current pixel shift 
Set when scroll ing message display 

Set when scrolling right 

Set while doing horz smooth scroll 

The following flag is used to indicate the current font selection for 

remapping character codes to character font cell addresses. 

FntMapFlg BIT 014H Set when al ternate font selected 

SKIP 

The next two vari ables support the al terable cursor appearance and character 

bl i nk features. 

CsrSiz DATA 02BH Cursor start/end lines (in nibbles) 

BlnkByt DATA 02EH Image of byte written to the MOBs 
(composed of the following bits) 

ChdBit BIT 077H Character bl ink duty cycle 

ChbSit1 BIT 076H Character bl ink rate high and. 

ChbSitO BIT 075H low bits (two-bit field) 

CatbeBit BIT 074H Attribute cursor bl ink enable 
CxybeBit BIT 073H X-Y cursor bl ink enable 
CudBit BIT 072H Cursor bl ink duty cycle 
CubSit1 BIT 071H Cursor bl ink rate high and 

- CubSitO BIT 070H low bits (two-bit field) 

These aid in cursor placement in the special advance cursor code used 

after placing a character/attribute in display memory. 

CsrZonFlg BIT 010H Set when cursor is in a visible zone 
CsrZonCnt DATA 015H Amount cursor may be advanced unt i l 

it moves into the next zone 
CsrShwFlg BIT 011H Defers showi ng the cursor unt i l 
CsrSetFlg BIT 012H second vertical retrace time. 

The following support the modes which are software selectable. 

ModByt DATA 02CH Provi des byte access to modes 

VEMBit BIT 067H Vertical editing (downward/upward) 
AMDOWMBit, BIT 066H Display width (normal/compressed) 
AMOSCMBit BIT 065H ;i Scroll (normal jump/smooth) 
AMDSPMBit BIT Pl.1 Screen polarity (normal/reversed) 

(n,ot part of regular mode byte) 
; +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++i:++++++:+-+++++++++++ 

SKIP 
; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

The following address is used when accessing the keyboard. It .is only 

possible to read from the keyboard. 

Keybrd XDATA 00001H Read character from keyboard 

The keyboard is enabled by holding a high level on a port 1 pin, When 
there is a character available from the keyboard, this fact is signalled 

by a high level on another port 1 pin (configured for input). The two 
pins are defined below_ 

KeybrdEnbFl g BIT P1.4 High level enables the keyboard 

10 
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SKIP 
; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

The following addresses are used in accessing the Am80S2 registers. The 
order of operations is critical. First, regardless of access type, the 
register number should be written to the Am80S2 register pointer. Then 
to write to", register, the high byte of the 16·bit register value must 
be written first followed by the low byte. To read from a register, the 
low byte must be read first followed by the high byte. 

Am80S2Ptr 
Am80S2RegH i 
Am80S2RegLo 

XDATA 04003H 
XDATA 04000H 

XDATA 04001H 

Address of pointer register 
Address of high byte of data register 
Address of low byte of data register 

IIhen reading or writing the Am80S2, Lts address strobe (AS*) must be held 
low. This is accompl ished by clearing the port 1 pin which is connected 

to it before beginning the access and setting this pin when finished. 

Am80S2XfrFlg BIT P1.3 Connected to Am80S2 pi n AS* 

The register numbers which are written to the Am80S2 pointer register are 

defined below. 

ModRegllnd EQU OOOH Mode Register 1 
ModReg21nd EQU 001H Mode Register 2 

AtrEnblnd EQU 002H Attribute Port Enable 
AtrRdflnd EQU 003H Attribute Redefinition 
TOPSftHi Ind EQU' 004H Top of Page Soft Pointer (hi word) 

TOPSftLolnd EQU OOSH Top of Page Soft Pointer (lo word) 

TOIISftHi Ind EQU 006H Top of lIindow Soft Pointer (hi word) 

TOIISftLolnd EQU 007H Top of lIindow Soft Pointer (lo word) 

AtrFlglnd EQU 008H Attribute Flag 

T<;lPHrdHi Ind EQU 009H Top of Page Hard Pointer (hi word) 
TOPHrdLoind EQU OOAH Top of Page Hard Pointer (lo word) 

TOIIHrdHi Ind EQU OOBH Top of lIindow Hard Pointer (hi word) 

TOIIHrdLoind EQU OOCH Top of lIindow Hard Pointer (10 word) 

DMABstlnd EQU 010H DMA Burst and Space 
Vrtllthlnd EQU 011H Vert Sync lIidth/Vert Scan Delay Reg 

VrtActLnelnd EQU 012H Vertical Active Lines 

11 
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VrtTotLnelnd EQU 013H Vertical Total Lines 
HsyncVlntlnd EQU 014H Horz Sync lIidth/Vertical Event Row 
HDrvlnd EQU 01SH Horizontal Drive 
HScnDlylnd EQU 016H Horizontal Scan Delay 
HTotCntlnd EQU 017H Horizontal Total Count 
HTotDsplnd EQU 018H Horizontal Total Display 

; ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

SKIP 

i ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

The following are the locations of the structures used during normal Am80S2 

operations. There are three displays: background, message and window. The 
background display is implemented as the' Am80S2 background and the others 
are implemented as Am80S2 windows. The latter can be enabled (made visible) 
or disabled (made invisible). Structures to support these displays, as well 
as others to support vertical smooth scrolling, horizontal smooth scroll i09 

and a loadable character font are all allocated at fixed locations and 
initialized following the reset/self-test procedure and after the character 
generator RAM has been initially cleared. 

The background display contains 30 rows of 128 characters each. In normal 
mode, only 24 rows of 80 characters each are displayed. In compressed mode 
all 30 rows, but only 120 characters, are shown. The undisplayed characters 
are stored in display memory and can be viewed by scrolling. The background 
display can be scrolled both vertically and horizontally. There is also an 
extra row to support vertical smooth scroll ing. 

The message display has a single row of 128 characters. Like the background 
display, 80 characters are shown in ~ormal mode (provided the message display 

is enabled) and 120 characters ar.e visible in compressed'mode. The message 
display can be scrolled horizontally to view all of its characters. Since 
it 'is not vertically scrollable it has no need for an extra row. The message 

display is implemented as an Am80S2 window placed at the lowest row on the 
monitor screen. 

12 
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The window display has 14 rows of 40 characters ea~h. Regardless of ioode, 

only 7 rows and all 40 characters are shown. It can be scrolled vertically 

to yiew all of its rows. It cannot be scrolled horizontally. IIhen enabled, 

it is shown near the,upper right corner of the monitor screen with portions 

of the bac~grounddisplay surrounding it. 

SKIP 

Memory allocation is shown diagramatically in the figures below. 

+------- --------------------------+-------------------+ 

,8000·> 

BRCBO BCHRO 

(see next figure) 

BRCB30 BCHR30 

9EOO·> 
+- - - - - -+-+- -+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - --+ 

9FOO·> I MRCB 1*1** I MCHR 
+- - - - - -+-+- -+- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -+- - - - - - -- .+ 

AOOO·> 

BATRO 

BATR30 

BEOO·> 

+. -------------------+ 

BFOO·> I 

* 

MATR 

message function character (1 bYte), 

message active count (1 byte), 

message function attribute (2 bytes) 

** message tab table (16 bytes) 
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+---------+-------------- --------+-----------+ 

80BO·> I I IIIIDBO 

I +-----------+ 

81BO·> I I IIIIDBl 

I +-----------+ 

82BO·> I I MIIOB 

I +-----------+ 

83BO·> I I TIIOB 

84BO·> 

85BO·> 

86BO·> 

87BO·> 

88BO·> 

89BO·> 

8ABO·> 

8BBO·> 

8CBO·> 

80BO·> 

8EBO·> 

FRRBO IIRCBO 

FRRB14 IIRCB14 

+---------+----------

I 
I 
I 
I 
I 
I 
I 
C 

+---------+-+ 

NRRB 1#1 
+---------+-+ 

I ONRRB Ixl 
+---------+-+ 

SURRB Ixl 
IICHRO + ••••...•• +.+ 

SlRRB Ixl 

IICHR14 +---------+-+ 

I,OURRB Ixl 
+------,---+-+ 

I OlRR8 Ixl 
+---------+-+ 

BTL 

+-.-+--+----+ ~ 

11m Ixxl IITB I 
+- - -+- -+- -+-+ 

BGOVARS 

+-----------+ 

I MSGVARS 
+----- .. _----+ 

IINOVARS 

---.-----+ 

SFBO·> I HRCV 

90BO·> 

9EBO·> 

9fBO·> 

+------------------------ --------------------+ 

.IIATRO 

IIATR14 

---+-+---+----

BMOBO BMOBl 1*1** I BACT IIACT 

+- - - - - - - -- - - - -+- - - - - - - - - - - - -+-+- - -+-- - - - - :; - - - -+- - - - - - - - -- - - --+ 

* 
** 
# 

x 

two background function characters (2 bytes) 

two background function attributes (4 bytes) 

one termination blank attribute (2 bytes) 

unused- (13 bytes total) 
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. -----------------------------------_. -------, 

These are the definitions used for all display memory. They are related to 

the actual, physical parameters of our external data RAM (1.e~ amount and 

location). In this 'implmentation, display memory is organized as 64 pages 

of 256 bytes each. Th i sis the eas i est way for the Am8751 processor to 

treat external data. Each byte has an address consisting of two components, 

its page and its offset ,within that page. By allocating similar structures 

at the same offset jn different pages, and gl'aranteeing that none of them 

cross a page boundary, we are able to manipulate addresses one byte at a 

time. This is important since the processor has no 16·bit arithmetic 

operat ions. 

OspMemBas XOATA 08000H Base of external (display) memory 

OSP c.MEM_SIZ EQU 04000,H Number of bytes of external memory' 

PAG_SIZ EQU 00100H Number of bytes ina. page of memory 

PAGE EQU 8 Shift right by this value extracts a 

page address from a 16·bit addr 

OFST EQU OOOFFH Mask (and) with this value extracts 

an offset from a 16-bit address 

. -.. --------, 

Here we define the main definition blocks. These control operations that 

can be changed fro," one frame to the next. lie need two of them to switch 

'between when doing a vertical smooth scroll of the background display. 

BgdMDBO 

BgdMOB1 

1<OATA.09FBOH 

XOATA 09FBEH 

Parameterizes the background display 

(and supports smooth scrolling) 

; ______________________________________________ .... _________ D _______ _ 

Next we define the four window definition blocks in the system. These 

control AmB052 window operations. There are two of them to switch between 

when doing a vertical smooth scroll of the window display. Another is used 

for the message display~, The last one is used to terminate the linked list 

of window definition blocks (as required by the AmB052). 

15 

IInd11OBO 

IInd11OB1 

MsglIDB 

TrJDIIDB 

XOATA 080F4H 

XOATA 081F4H 

XOATA 082F4H 

XOATA 083F4H 

. ------------------------------------, 
SKIP 

Parameterizes the window display 

(and supports smooth scroll ing) 

Parameterizes the message display 

Terminates the list of \lOBs 

These are the row control blocks for the background display, There' are 31 

of them, one for each displayable row and an extra one for use with the 

insert and delete line controls and bottom-of-display scroll ing. 

BgdRCBO XOATA 08000H NOTE: Each row cont ro l block 

BgdRCB1 XOATA 08100H is at the same offset in 

BgdRCB2 XOATA OB200H different pages. They are 

BgdRCB3 XOATA 08300H named for thei r order in 

BgdRCB4 XOATA 08400H memory. Thei r apparent 

BgdRCB5 XOATA OB500H order (1. e, as they are 

BgdRCB6 XOATA 08600H shown on the moni tor) will 

BgdRCB7 XOATA 08700H depend on the linked list 

BgdRCBB XOATA 08800H pointers they contain. 

BgdRCB9 XOA TA 08900H Th i s order wi II change 

BgdRCB10 XOATA 08AOOH during normal operations 

BgdRCB11 XOA T A 08BOOH as a result of inserting 

BgdRCB12 XOATA 08COOH and deleting rows. The 

BgdRCB13 XOATA 08DOOH order will a l so be changed 

BgdRCB14 XOATA 08EOOH by bottom-of-display 

BgdRCB15 XOATA 08FOOH scroll ing. 

BgdRCB16 XOATA 09000H 

BgdRCB17 XOATA 09100H There is a correspondence 

BgdRCB18 XOATA 09200H between a particular row 

BgdRCB19 XOATA 09300H control block and the same 

BgdRCB20 XOATA 09400H numbered character and 

BgdRCB21 XOATA 09500H attribute buffers. This 

BgdRCB22 XOAlA 09600H correspondence is kept in 

BgdRCB23 XOAlA 09700H spite of any logical order. 

16 
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BgdRCB24 XDATA 09800H Therefore, the characters 

BgdRCB25 XDATA 09900H and attributes- which are 

BgdRCB26 XDATA O9AOOH refered to by a particular 

BgdRCB27 XDATA 09BOOH row control block can be 

BgdRCB28 XDATA 09COOH eas it y determi ned at any 

BgdRCB29 XDATA 09000H time. 

BgdRCB30 XDATA 09EOOH 

BGO_BUF _WID EQU 128 Width of background (and message) 

di splay buffers 

These are the character buffers for the background di splay. There is one 

for each row control block and each contains 128 characters. 

BgdChrBufO XDATA 08030H NOTE: Each buffer is at the same 

BgdChrBufl XDATA 08130H offset in di fferent pages. 

BgdChrBuf2 XDATk 08230H Each is in the same page as 

BgdChrBuf3 XDATA 08330H the -row control block which 

BgdChrBuf4 XDATA 08430H refers to it. 

BgdChrBuf5 XI)A TA 08530H 

BgdChrBuf6 XDATA 08630H 

BgdChrBuf7 KDATA 08730H -
_ BgdCh rBuf8 XDATA08830H 

BgdChriluf9 XDATA 08930H 

BgdChrBufl0 XDATA 0OO0H 

BgdCh rBuf 11 XDATA 08B30H 

BgdCh rBuf 12 XDATA 08C30H 

BgdChrBuf13 KDATA 08030H 

BgdCh rBuf 14 XDATA {)8E30H 

~BgdCh rBuf 15 XDATA 08F30H 

BgdCh rBuf 16 XDATA 09030H 

BgdChrBuf17 XDATA 09130H 

BgdCh rBuf 18 ·XDATA 09230H 

BgdCh rBuf 19 XDATA 09330H 

BgdChrBuf20 XDATA 09430H 

BgdChrBuf21 XDATA 09530H 

BgdChrBuf22 XDATA 09630H 

BgdChrBuf23 .XDATA 09730H 

BgdChrBuf24 XDATA .09830H 

BgdChrBuf25 XDATA .o9930H 

BgdChrBlif26 XDATA 09A30H 

BgdChrBuf27 XDATA 09B30H 

BgdChrBuf28 XDATA 09C30H 

BgdChrBuf29 XDATA 09030H 

BgdCh rBuBO XDATA 09E3OH 

17 

These are the attribute buffers for the background display. There is one 

for each row control block and each contains 128 attributes. 

BgdAtrBufO XDATA OAOOOH NOTE: Each buffer is at the same 

BgdAtrBufl XDATA OA100H offset in different pages. 

BgdAtrBuf2 . XDATA OA200H Each is/In a page wltich. is 

BgdAtrBuf3 XDATA 0A300H 32 pages beyond the page 

BgdAtrBuf4 XDATA OA400H containing the row control 

BgdAtrBuf5 XDATA OA500H block which refers to it. 

BgdAtrBuf6 XDATA OA600H 

BgdAtrBuf7 XDATA OA700H 

BgdAtrBuf8 XDATA OA800H 

BgdAtrBuf9 XDATA OA900H 

BgdA trBuf 1 0 XDATA OAAOOH 

BgdAtrBufll XDATA OABOOH 

BgdAtrBuf12 XDATA OACOOH 

BgdAtrBuf13 XDATA OADOOH -

BgdAtrBuf14 XDATA OAEOOH 

BgdAtrBuf15 XDA t A OAFOOH 

BgdAtrBuf16 XDATA OBOOOH 

BgdAtrB,:,f17 XDATA OB100H 

BgdAtrBuf18 XDATA OB200H 

BgdAtrBuf19 XDATA 08300H 

BgdA trBuf20 - XDATA OB400H 

BgdA t rBuf21 XDATA OB500H 

BgdAtrBuf22 XDATA OB600H 

BgdAtrBuf23 XDATA OB700H 

BgdAtrBuf24 XDATA 08800H 

BgdAtrBuf25 XDATA OB900H 

BgdAtrBuf26 XDATA OBAOOH 

BgdAtrBuf27 XDATA OBBOOH 

BgdAtr8uf28 XDATA OBCOOH 

. BgdAtrBuf29 XDATA OBDOOH 

BgdA t rBuf30 XDATA OBEOOH 

i 8 
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This is the row control block for the message display. Only one is needed 

since the insert and delete line controls and vertical scroll ing are not 

allowed in this display. 

MsgRCB XOATA 09FOOH 

This .is the character buffer for the message display. It is at the same 

offset as the background display character buffers and is in the same page 

as its row control block. 

MsgChrBuf XOATA 09F30H 

This is the attribute buffer for the message display. It bears the same 

relationship to its row control bloc!< as the background attribute buffers 

bear to their row control blocks (i .e. 32 pages beyond it). 

MsgAtrBuf XOATA OBFOOH 

;-------------------.------------------------------

These are the row control blocks for the window display. There are 15 

of them, one for each di splayable row and an extra one for use wi th the 

insert and delete line controls and bottom·of·display scroll ing. 

IIndRCBO XOATA 080BAH NOTE: Each row control block 

IIndRCBl XOATA 081BAH is at the same offset in 

IIndRCB2 XOATA 082BAH different pages. They are 

IIndRCB3 XOAlA 083BAH named for thei r order in 

IIndRCB4 XOATA 084BAH . ,- memory • Thei r apparent 

IIndRCB5 XOATA 085BAH order (i .e •. as they are 

IIndRCB6 XOATA 086BAH shown on the monitor) will 

IIndRCB7 XOATA 087BAH depend on the linked list 

IIndRCB8 XOATA 08SBAH pointers they contain. 

IIndRCB9 XOA T A 089BAH Th i s order will change 

IIndRCB10 XOATA 08ABAH during normal operations 

IIndRCBll 'XOATA 08BBAH as a result of inserting 

IIndRCB12 XOATA 08CBAH and deleting rows and by 

IIndRCB13 XOATA OSOBAH bottom-of-display scroll ing_ 

IIndRCB14 XOATA OSEBAH 

19 

IINO _ BUF _IIID EQU 

IINO_VIS_IIID EQU 

IINO_VIS_HGT EQU 

IINO _ TOP _ MRG EQU 

SKIP 

40 

40 

·7 

6 

__ I 

lIidth of window display buffers 

lIidth of visible window display 

Height of visible window display 

BackgrO';'nd rows above window display 

; These are the character buffers for the wnidow display. There is one 

; for each row control· block and each contains 40 characters. 

IIndChrBufO XOATA 080CCH ; NOTE: Each buffer is at the same 

IIndChrBufl 

IIndChrBuf2 

IIndChrBuf3 

IIndChrBuf4 

IIndChrBuf5 

IIndChrBuf6 

IIndChrBuf7 

IIndChrBuf8 

IIndChrBuf9 

IIndChrBufl0 

IIndCh rBuf 11 

IIndCh rBuf 12 

IIndChrBuf13 

IIndChrBuf14 

XOATA 081CCH 

XOATA 082CCH 

XOATA 083CCH 

XOATA 084CCH 

XOATA 085CCH 

XOATA 086CCH 

XOATA 087CCH 

XOATA 088CCH 

XOATA 089CCH 

XOATA 08ACCH 

XOATA 08BCCH 

XOA TA 08CCCH 

XOATA 080CCH 

XOATA 08ECCH 

offset in di fferent pages. 

Each is in the same page as 

the row control block which 

refers to it. 

; These are the attribute buffers for the window display. There is one 

; for each row control block and each contains 40 attributes. 

IInclAtrBufO XOATA 090BOH ; NOTE: Each buffer is at the same 

IInclAtrBufl 

IInclAtrBuf2 

IInclAtrBuf3 

IInclAtrBuf4 -

IInclAtrBuf5 

IIndAtrBuf6 

IInclAtrBuf7 

IIndAtrBuf8 

IInclAtrBuf9 

IIndAtrBufl0 

IIndAtrBufll 

IInclAtrBuf12 

IIndAtrBuf13 

IInclAtrBuf14 

XOATA 091BOH 

XOATA 092BOH 

XOATA 093BOH 

XOATA 094BOH 

XOATA 095BOH 

XOATA 096BOH 

XOATA 097BOH 

XOATA 098BOH 

XOATA 099BOH 

XOATA 09ABOH 

XOATA 09BBOH 

XOATA 09CBOH 

XOATA 090BOH 

XOATA 09EBOH 

20 

offset in different pages. 

Each is in a page which is 

16 pages beyond the page 

containing the row control 

block which refers to it. 
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;' These are the row redefinition blocks used during normal operations. They 
control the vertical placement of characters and attribc,ites within the 
character row.' In particular, a change of cursor appearance requires a 
change of the cursor start and end lines. 

NmlRB XDATA 084F4H Normal row 'redefinition block 

NDTE: Only the pre'ceding definition hti~ current software s';'PPOrt. The 
following definitions ·are foSpossible extensions to support rows 

of double width and/or double hei ght characters. How these extra 
capabi l ities would .affect existing operations, and any necessary 
restrictions on their use, will need to be considered. 

DwNhRRB 

SwUhRRB 
~wlhRRB 

DwUhRRB 
DwlhRRB 

XDATA 08SF4H 

XDAT~ 086F4H 
XDATA 087F4H 
XDATA 088F4H 
XDATA 089F4H 

Double width/normal height 
Single width/upper half of dbl height 
Single width/lower half of dbl height 
Double width/upper half of dbl height 
Double width/lower half of dbl height 

i-"" -- .... -_ ...... -- ................ --- -- -_ .. _ ...... -- -- -- .... ------ .. --- .. - ........ _ .. _ .. -_ ..... --- .. -_ .. - ..... -

These are the row redefinitoh blocks used' for l.oading. the character 
generator (font) RAM. ck!ring normal operations. There is one for each 
slice of a character cell which can be programmed by a user. 

FntRRBO 
FntRRB1 

FntRRB2 
FntRRB3 

FntRRB4 
FntRRBS 
FntRRg6 
FntRRB7 

,Fnt.RRBB 

FntRRB9 
FntRRB10 
FntRRB11 
FntRRB12 
FntRRB13 
FntRRB14 

XDATA 080BOH 
XDATA 081B.oH 

XDATA 082BOH 
XOATA 083BOH 

XOAJ A 084BOH 
XOATA Q8SBOH 
XDATA 086BOH 
XDATA 08780H 
XDAlA 08llB0H' 
XDATA 08980H 
XOATA OBABOH 
XOATA, OBBBOH 

XOATA OBeBOH 
XDATA D8DBOH 
XDATA OBEBOH 

. 21 

NOTE: A user is only allowed to 
change the first fifteen 

slices of a character cell. 
Th i sis because the AmBOS2 
requi res that the last slice 

be cleared for use above and 
.below the lines specified 
in the-row redefinition 
block. Actually, in this 
implementation, only the 
first fOurteen can be 
changed in normal mode, 
and only, the first eleven 
in compressed mode. 

SKIP 
;_ .... -"'1-- -,-- --- ----- ...... - ...... - ............... -- ...... -_ .. ---- ------ -- --- .. -- --_ .. -- -_ .. -- ...... ----

: These are the special characters which support the feat rues of this 

: implementation. They support horizontal smooth scroll ing, the loadable 
1 font and ensure ... ximal processing .time by reducing unnecessary DMA 

activi ty by the Am8OS2. 
Firs.t, the background function character which supports horizontal smooth 
scroll ing in the background and the loadable font. There are two of them, 
and two associated attributes, to allow font loading of both normal and 

, compressed mode characters. 
BgdFncChrO XDATA 09FCCH 
BgdFncChr1 

. BgdFncA t rO 
BgdFncAtr1 

XDATA 09FCDH 

XDATA 09FCEH 
XDAlA 09FDOH 

Next, the message function character character' which supports horizontal 
smooth scrolling in the message display and its associated attribute. 

MsgFneChr XDATA 09F.1CH 
MsgFncAtr XDATA 09F1EH 

Next, 'a latched attribute for use· with the termination row control block is 
defined. This is the extra row control block in the window display when it 
is not otherwise being \.!Sed. If the window display is active then the extra.' 
row control block in the background is used as the termination row control 
block. It is pointed to by the last visible row in the background display, 
the last visible row' in the window display, the message display row and the 

termination window definition block. The termination row control block is 
; ,set to point t.o itself. By setting the char~&ter pointer to zero we force 

the AmBOS2' to use the' fill code (Clefined in the main definition block) for 

the entire row. Becal.!Se the FAT bit (also in the' main d!!fi~ition ,block) is 

set, the termination attribute is fetched. Since this attribute is latched 
(the only .latched attribute in the' system), it forces 'all fHl characters to 

., have the same,. blank attribute. By using this 'te..milllltion rllW we avoid DMA 
.: activity by the Am8OS2 almost entirely during the time that the last two 

character rows are being displayed. COMA occurs when the Am8OS2 pre·fetchs 
; up to two extra rows.) Therefore, the processor has a nearly: uninterrupted 

one·and·a-half. mfll iseeonds just prior to the time when the main definition 
IIlock is fetched tQ begin the next frame. Any accesses made to, display 
memory during this. end-of-frame time cannot interfere with video refreSh_ 
The timer 0 interrupt has been set to tell us when this time .begins. 

TrmAtr 084FEH 

'22 . 
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These are the active counts assocjated with each row in the system •. They 
teil us where the farthest right, non·blank character is in each row (i.e. 
how nu:h of the row we may need to erase). 

BgdAct.CntBuf 
IIndAdCntBuf 
MsgActCnt 

XOATA 09F02H 
XDATA 09FF1H 
XDATA 09Fl0H 

One byte for each backgrOU'ld row 
One byte for each wi ndow row 
One byte for the one message row 

i--"" ----- .. ~ _oo-- .. "Oo"" -_ .. -_ .. -- -- .. _ .. - -_ .. -- --- .. -- ............ -- .. -- .... __ .... __ .. _ ---- ---- --- .. 

These are the bit tables for tab position stor"age. There is one table for 
each display, although the background table is actually in two parts. Each' 
bit in a table corresponds to a collJll! in the display. If the bit is set, 
then that col~ is a tab location. 

NOTE: The following definitionS are not supported by current software. 
They ·are for possible extensions to support hor.izontal tabulatiCl!'. 
'Vertical tabulation could also be supported by using an unused bit 
in each row controL block (addressed in thei r physical memory order 
rather than their loilical display order). The affect of these new 
capabi i ites on existing operations, and any necessary restrictions 
on th'eir use, will need to be considered. 

BgdTabTblLt 
BgdTabTblRt 
MsgTabTbl 
WndTabTbl 

XDATA 08AF4H 
XOATA 08BF4H 
XOATA 09F20H 
XDATA 08BFBH 

For left 96 colums of background 
For ri ght 32 calums of background 
For all 128 colums of message 
For all 40 col~s of window 

These. are the display dependent variable buffers. Whi le a particular display 
is active its variables are kePt in internal RAM. When a different display 
becomes active the old display's variables are copied out to their external 
RAM location an? the new display's variables are copied in. 

BgdVarBuf 
MsgVarBuf 
WndVarBuf 

XOATA 08CF4H 
XOATA 080F4H 
XOATA 08EF4H 
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.. ..................................................................................................................... -_ .................................. .. , 

This is the serial conmmications ring buffer for receiving characters frOll 
the host coqlUter. 

HstRcvBuf XDAlA. 08j:BOH 

;+++++++++++++++++++++++1111' III.~ III1III U 1111111+++111111111111111++++++++++++ 

SKIP 
;+++++++++++++++++++++++++++ I I I I I I I I I I 1++++ I I I I I I I I I I I I 1+++++++++++++++++++++++ 

These are the locations of the' various strUctures used in the initial 
clearing- of the. character generator RAM. They are in the same memory 
area where the background character buffers are located. When these 
bUffers are initialized, the font clearing information (which will no 
longer be need!!d) will be overwritten with spaces. 

ClrFntMDB 

ClrFntRCBBas 
C l rFntChrBas' 

XDAlA 09030H 

XOATA 08030H 
XDATA 08080H 

Main definition block 

Fi rst row control block 
First character 

NOTE: The remaining fifteen ReBs and charact'ers are at the same· 
offsets in subsequent pages. 

ClrFntAtr XOATA 09080H COIIIIIOn attributes 

ClrFntRRB XOATA 09130H Conmon row redefinition block 

ClrFntWDB XDATA 09230H Termination window definition block 

; +++++++++++++++++ .. ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

end of C _ Menf.lap . 

/ 

2 .. 







05098-6 

ADVANCED 
MICRO 

DEVICES, INC. 
901 Thompson Place 

P.O. Box 3453 
Sunnyvale, 

California 94088 
(408) 732-2400 

TWX: 910-339-9280 
TELEX: 34-6306 

TOLL FREE 
(800) 538-8450 

IH-RRO-' 5M-7/86-0 


