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RCB_1st
RCB_2nd
RCB.3rd
RCB_4th

NOTE:

.

SEG_NumHid

SEG_NumVis

SEG_Cont
SEG_ChrAdrHi
SEG_ChrPag
SEG_Chroff
SEG_x6
SEG_AtrAdrHi
SEG_AtrPag
SEG_AtrOff

NOTE:

~ S s s

RCB_x4é

* RCB_BgdRdfAdrHi

RCB_BgdRdfPag
RCB_BgdRdfOff

RCB_X26
RCB_MsgRdfAdrHi
RCB_MsgRdfPag
RCB_MsgRfOff

RCB_x16

RCB_WndRdfAdrHi

RCB_WndRdfPag
RCB_WndRdfOff

block.’

EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

‘EQU

EQU

EQU
EQU
EQU
EQu

EQU
EQU
EQU

EQU

EQU
" EQU

EQU
EQU

4

1%

2

34 “

VOO NV SN = O

The element symbol for the row
end of each row control block) depends on the type of row control
Each display has a different size row control block (i.e.
they have different numbers of segments).

44
45,

46
47

24
25
26
27

14
15

16

17

CIRETRETRE TS

Se sa ows owe

Start of first segment (= RCB_Seg)
Start of second segment (if present)
Start of third segment (if present)

7
7
.
’

The segment element symbol (defined below) is added to the element
symbol defining the start of the desired segment (defined above).

Number of hidden chars in this seg
Number of visible chars in this seg
Continue flag (set if a seg folious)
Unused high byte of 24-bit address
Page of this seg's character buffer
oOffset of this 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

Ne wE Se Ne o NE e SE me s s

redefinition block pointer (at the

Unused in linear address mode
Unused high byte of 24-bit address
Page of redef block for bgd RCBs
Offset of redef block for bgd RCBs

S w0 s s

Unused in linear address mode

Unused high byte of 24-bit address
Page of redef block for message RCB
Offset of redef block for message RCB

Unused in linear address mode

Unused high byte of 24-bit address
-Page of redef block for window RCBs
‘Offset of redef block for window RCBs

Start of fourth segment (if present)

$RCB_x16

RCB_CLrRAfAdrHi

RCB_ClrRdfPag
RCB_CLrRAfOff

(already defined)

EQU 15
EQU 16
EQU 17

; Row Redefinition Block

; Unused in linear address mode

; Unused high byte of 24-bit address

; Page of redef blk for clr font RCBs

; Offset of redef blk for clr font RCBs

RRB_Tslc_NcsHi EQU © ; Scan line count/part of normal char start
RRB_NcsLo_Nce EQU 1 ; Rest of normal char start/normal char end
RRB_ApHi_SpcsHi  EQU 2 ; Part of row attrs/part of superscript start
RRB_SpcsLo_Spce EQU 3 ; Rest of ‘superscript start/superscript end
RRB_ApLo_SbesHi  EQU 4 ; Rest of row attrs/part of subscript start
RRB_SbcsLo_Sbce EQU 5 ; Rest of subscript start/subscript end
RRB_CursHi EU 6 ; Part of cursor start -
RRB_CursiLo Cure EQU . 7- ; Rest of cursor start/cursor end
RRB_Dr -UndHi EQU 8 ; Double height flags/part of underline
RRB_UndLo_Sund  EQU 9 ; Rest of underline/shifted underline
R +

SKIP

.

StkBas
EndFrmFlg

AmB052BusReqFlg
AmB052BusAckFlg

; Internal RAM Variables

DATA 067H
BIT  0OCH
BIT P3.2
BIT P12

The definitions of the internal RAM variables are given below.
used for all control values during normal operations on the active dlsplay
and also for all system wide controls.

These are

; Variables used for fundamental system operations are defined here.

; Base of stack

; Set by timer 0 (end-of-frame) intr

Low when Am8052 wants bus (INTO*)
Cleared to give bus to Am8052

e ow
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MemTstTmp

.
.
.
.

DATA O010H ; Used only during memory tests

The variables that are used for dispatching control to the various control
routines and special purpose routines (e.g. graphic character pl'acement)
are defined below. The dispatcher is also responsible for parsing control
sequences and decoding parameters. . -

DisStt DATA 010H ; Current state of dispatcher

o ; (the states are defined below)
DIR_CHR_STT EQU  000H ‘ - ; Direct (singl‘e;char level)
BGN_ESC_STT" - EQU  0O3H ; Escape sequencé (after ESC)
EXT_ESC_STT EQU  006H ; Extend ESC seq (w/intermediate)
BGN_CSI_STT EQU  0O09H ; Contrpi Sequence (after CSI)
PRM_CSI_STT EQU = 0OCH ; Sequence (params in CSI seq)
EXT_CSI_STT EQU  OOFH ; Extend CSI seq (w/intermediate)
UNIMP_CSI_STT EQU - 012H ; Unimplemented (but valid) seq
PrmAcc DATA O11H ; Temporary parameter accumulator
PrmPvt DATA 012H ; Private parameter string introducer
PrmRep DATA 0134 ; Special  repeat (first) parameter
"Prmcnt DATA 014H ; Number of parameters in sequence
PrmMaxFlg BIT  OOFH ; ‘Set when parameter buffer overflows
PrmBadFlg BIT  OOEH ; Set when a bad parameter is decoded
PrmBgnFlg- BIT  OODH ; Set when beginning parameter string
PrmBuf DATA  O4EH ; Decoded parameters
PRM_CNT_MAX EQU 18 ; Maximum number of parameters allowed
CtlPtrHi ' DATA O016H ; Address of control ‘or special
ctlPtrio DATA O17H ;  routine last executed (for REP)
jémmmmmmeemecmecccaeaaas T

SKIP

These variables maintaifi the communications ring buffers. Three buffers
are defined: a host reception buffer for characters from the host, a host
transmission buffer for characters being sent to the host, and a keyboard
reception buffer for characters from the keyboard.

»

HstRevCnt DATA 04BH ; Number of chars received from-host
HstRcvInsOff 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 remaining .
NEAR_EMPTY_CNT EQU 12 ; Start if fewer characters available
; 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 meémory.

HstRcvBsyFlg BIT P1.6 ;-Set if too busy to rcv, clear if rdy -
: ; NOTE: This signal is inverted by

; the RS232 drivers so‘tha‘t

; a positive level indicates

H ready, negative level means

; don't send chars from host

There is currently no software support for the following variables.

; NOTE:
’
H They have only been defined for possible extensions. The affect
; these new capabitities would have on existing operations, and any
; necessary restrictions on their use, will need to be considered.
HstXmtFlg BIT. 0174 , Semaphore to lock out keyboard source
; characters while a software source
R ; sequence is being transmitted
HstXmtCnt DATA - 025H ; Number of ‘chars to send to host
HstXmtInsOf f DATA 026H ;-Place to insert next char into ring
HstXmtExtOff DATA 027H ; Place to extract next char from ring
HstXmtBuf 'DATA  064H ; Host transmission ring buffer-
I:lstthBsyFlg' BIT P17 ; Set when host is too busy to recei;/e
; NOTE: This signal is inverted by
; the RS232 drivers so that .
; . a positive level indicates
; ready, negative level means
; don't send chars to host
. .
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KbdRcvCnt DATA 028H Number of cha}-s received from keybrd The remaining display dependent variables are not copied. They are set

; H

KbdRcvInsOff DATA  029H ; Place to insert next char into ring ; after each change of active display.
KbdRcvExtoff - DATA 02AH ; Place to extract next char from ring . .
KbdRcvBuf DATA 060H ; Keyboard reception ring buffer DspWid DATA 038R ; Visible width of display (count)
KbdRcvRdyFlg BIT P1.5 ; Set when char ready from keyboard DspHgt - DATA 03CH ; Visible height of display (count)
R R R T R P P R ColAdd DATA  O3DH ; Aids horz. cursor placement (index)

SKIP . . . . RowAdd DATA  03EH ; Aids vert. cursor placement (index)
R L ELRRL R R R e .

. . . RcbOff . DATA O3FH ; Offset of display's RCBs (offset)

; These are the display dependent variables. The first twelve are those which Chroff DATA 040H ; Offset of character buffer (offset)
; must be copied out to and in from external data memory with each change of Atroff DATA 041H ; Offset of attribute buffer (offset)
; 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 TrmRow DATA 042H ; Termination RCB (page)
; address, an offset variable contains an offset into a page and acount Trmof f . DATA 043H ; Termination RCB (offset)
; variable represents a quantity (counting from one).

CurAtr . " DATA O2FH ; Attribute byte written to memory SKIP
: ;  (composed of the following bits) R AL LR LD LIELEEEELILIEEEE LR semeeeened Ceie e

LitBit BIT  O7EH : Highlight . . .

RevBit ‘BIT  O7DH ; Reverse ) ‘ ; The following variables are used to control various special features. The
SpsBit BIT  O7CH ; Superscript ; first two are used to switch between two definition blocks in support of
SbsBit BIT * O7BH ; Subseript ; the Am8052 vertical smooth scroll feature. -

SundBi't © . BIT O7AH < ; strike-out (shifted underline) . :

UndBit . BIT 079 ; Underscore CurMDBFlg BIT  000H ; Set when alternate MDB is current
BlnkBit BIT - O78H ; Blink CurWDBFlg BIT  O001TH ; Set when alternate WDB-is current
ActCol DATA 030H ; Active position horizontal (index) ; This group supports the message and window displays.

ActRow DATA- 031H ; Active position vertical (index)

CurRow DATA" 032H ; Active row control block (page) MsgActFlg BIT ~ 004H ; Set when message display is active
VisCol DATA 033H ; Horizontal 'scroll position (index) MsgVisFlg BIT  005H i Set when message display is visible
VisRow DATA 034H ; Vertical scroll position (index) : ' -

" BgnRow . DATA 035H ; First RCB in display (page) WndActFlg BIT  006H ; Set when window display is active
TopRow DATA 036H ; First visible RCB (page) . WndvisFlg BIT  007H ; Set when window display is visible

" BtmRow DATA 037H ; Last visible RCB (page) ‘ ‘
RemRow DATA  038H ; Remaining RCBs below. BtmRow (page) WndCol ‘DATA  044H ; Current bgd col of left window bound
EndRow DATA 039H ; Last RCB in display. (page)
ExtRow DATA 03AH ; Extra row (page)
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; The next group supports vertical and horizontal smooth scrolling.

vrtscricnt DATA 045H Number of rows to scroll

vrtScriNewFlg -~ BIT  0O0BH ; Used for new-line scrolling
ScriByt DATA 02DH ; Image of byte written to the MDBs

H (composed of the following bits)
Sr3Bit BIT  O6EH ; Four bit field holding -current
Sr2Bit BIT  06DH ; smooth scroll rate (normally
SriBit BIT - 06CH H the rate ‘is changed by mask
SrOBit BIT  06BH ; and these names are unused)
SwbBit BIT  O06AH ; Wnd/bgd vert smooth scroll
SudBit BIT  06%9H ; Up/down vertical smooth scroll
vrtScriFlg BIT  068H ; Set during vert smooth scroll
SCRL_RAT_MASK EQU O78H ; Mask for manipulating scroll rate
HrzScrlCnt DATA 046H ; Number of characters to scroll
_HrzFrmSet DATA 047H " ; Number of frames per scroll
HrzFrmCnt DATA 048H ; Number of frames until next scroll
HrzPxlShf - DATA  049H ; Number of pixels each scroll
HrzCurPxl DATA O4AH ; Current pixel shift
HrzDspFlg BIT  O0O0AH ; Set when scrolling message display
HrzDirFlg BIT  O009H ; Set when scrolling right :
HrzS¢:rl~Flg BIT  008H ; 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 alternate font selected

SKIP

; The next two variables support the alterable cursor appearance and character
; blink features. :
CsrSiz DATA 02BH ; Cursor start/end lines (in nibbles)
BlnkByt DATA 02EH ; Image of byte written to the MDBs

; (composed of the following bits)

ChdBit . BIT O77H ; Character blink duty cycle
ChbBit1 BIT  O76H ; Character blink rate high and:
' ; low bits (two-bit field)

ChbBit0 BIT  O75H

CatbeBit
CxybeBit
CudBit
CubBit1

- CubBit0

BIT
BIT
BIT
BIT
BIT

074K
073H
0721
071H
070H

; Attribute cursor blink enable
; X-Y cursor blink enable

; Cursor blink duty cycle

; Cursor blink rate high and

; 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
CsrZonCnt

CsrShwFlg
CsrSetFlg

; The following support

BIT
DATA

BIT
BIT

010K
015H

011H
012H

the modes which

’
'
.
'
'

Set when cursor is in a visible zone

Amount cursor may be advanced until
it moves into the next zone

Defers showing the cursor until
second vertical retrace time.

are software selectable.

ModByt DATA 02CH ; Provides byte access to modes
VEMBit BIT  067H ; Vertical editing (downward/upward)
AMDDWMBi t BIT  066H ; Display width (normal/compressed)
AMDSCMBi t BIT  065H ;/scroll (normal jump/smooth)
AMDSPMBit BIT P1.1 ; Screen polarity (normal/reversed)
i (not part of regular mode byte)
SKIP ‘

; The following address
; possible to read from the keyboard.

Keybrd

XDATA 00001H

is used when accessing the keyboard. It is only

" ; 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. :

KeybrdEnbFlg

BIT

P1.4

10

.

High level enables the keyboard
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The following addresses are used in accessing the Am8052 registers. The

order of operations is critical.

First,
register number should be written to .the AmB052 register pointer.

regardless of access type, the
Then

to write to.a 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.

Am8052Ptr XDATA 04003H ;
Am8052RegH i XDATA 04000H . H
AmB052RegLo XDATA 04001H ;

'
’
.

AmMB052XfrFlg BIT

.
'

ModReg1Ind EQU  0O0OH ;
ModReg21nd EQU  O001H :
AtrEnbInd EQU  002H ;
AtrRdfInd EQU  003H ;
TOPSftHiInd EQU"  O004H ;
TOPSftLoInd EQU  OO5H ;
TOWSftHiInd EQU  OO6H :
ToWSftLolnd EQU  O007H ;
AtrFlgind . EQU  008H ;
TOPHrdHi Ind EQU  OO%H ;
TOPHrdLoInd EQU  OOAH ;
TOWHrdHi Ind EQU - "0OBH ;
TOWHrdLoInd EQU  OOCH :
DMABstInd EQU  O10H ;
VrtWthind EQU  O11H ;
VrtActlnelnd = EQU  012H ;

When reading or writing the Am8052, its

Address of pointer register
Address of high byte of data register
Address of low byte of data register

address strobe (AS*) must be held

low. This is accomplished by clearing the port 1 pin which is connected
to it before beginning the access and setting this pin when finished.

P1.3 ;

Connected to Am8052 pin AS*

The register numbers which are written to the Am8052 pointer register are

defined below.

Mode Register 1

Mode Register 2

Attribute Port Enable

Attribute Redefinition

Top of Page Soft Pointer (hi word)
Top of Page Soft Pointer (lo word)
Top of Window Soft Pointer (hi word)
Top of Window Soft Pointer (lo word)
Attribute Flag

Top of Page Hard Pointer (hi. word)
Top of Page Hard Pointer (lo word).
Top of Window Hard Pointer (hi word)
Top of Window Hard Pointer (lo word)
DMA Burst and Space

Vert Sync Width/Vert Scan Delay Reg
Vertical Active Lines

s Ne Na SE NE SE SE SE NI SIS S S NI S S N Se Se sa Sa S Se S s

013H

VrtTotLnelnd . EQU ; Vertical Total Lines
HsyncVintind EQU  014H ; Horz Sync Width/Vertical Event Row
HDrvInd EQU 0154 ; Horizontal Drive
HScnDlyInd EQU  016H ; Horizontal Scan Delay
HTotCntInd EQU O17H ; Horizontal Total Count
_HTotDspInd EQU 018H ; Horizontal Total Display
H + +4 Y
SKIP

The following are the locations of the structures used during normal Am8052
operations. There are three displays: background, message and window. The
background display is implemented as the Am8052 background and the others
are implemented as Am8052 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 scrolling
and a loadable character font are all allocated at fixed locations and
initialized following the reset/self-test proceduré 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 scrolling. '

The message display has a single row of 128 characters. Like the background
display, 80 characters are shown in normal mode (provided the message display
is enabled) and 120 characters are 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 AmB052 window placed at the lowest row on the
monitor screen.

12
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The window display has 14 rows of 40 characters each. Regardless of mode, ; #eocemimm- R R #ocmmcmeens o e ceeecaen L +
only 7 rows and all 40 characters are shown. It can be scrolled vertically ; 80BO-> | | | | wWwBO |
to view all of its rows. It cannot be scrolled horizontally. Wwhen enabled, ; | | | e +
it is shown near the upper right corner of the monitor screen with portions ; 81B0-> | | | |  wwpB1 |
of the background-display surrounding it. ; | | | Femmmmmnaaa +
; 8280-> | | | | mwB |
SKIP H | | | Hmmmemeenan +
; 8380-> | [ I [ TwoB |
Memory allocation is shown diagramatically in the figures below. ; | | | R ++
’ ; 84B0-> | | | | NRRB - |#|
oeeemeean T Ty O + : | | | e ot
8000-> | I | I ; 8580-> | | | | DNRRB" |x|
: : : : H | | | Heeeemenns -+
| ] | | ; 86B0-> | | | | SURRB |x|
| BRCBO | BCHRO | - | ; | FRRBO | WRCBO | WCHRO Hoeveeeann ot
| : | : | (see next figure) | ; 8780-> | : | : : r : | SLRRB |x|
| BRCB30 | BCHR30 |- | ; | FRRB14 | WRCB14 | _ WCHR14. EERTRRPPS o
| I | I ; 8880-> | | I | -DURRB  |x| ~
: : : : ; | | | LRERTEE R
[ [ I I ; 8980-> | l l | DLRRB - [x]
9E00°> | | I | P I | deceneanes
4eenee Aot + | ; 8ABO-> | | | | BTL |
9F00-> | MRCB |*|**] MCHR | | : | | | P
' 4eneees T RCEETTTEETTE Hommmeeesnecnees + ; 88B0-> | | | |BTR|xx| WTB|
A000-> | | F | | | s Y e SRR
I | ; 8CBO-> | | | . | BGDVARS |
| | P l | #riemeceenes
| BATRO | ; 8DBO-> | I I | MSGVARS |
| % | ; | | | dcennnens
| BATR30 | ; 8EBO-> | | | | WNDVARS - |
: H H $occeenn- LARRRR S bbb Focmmresese o - ssecceee LR AR ERS SEEE +
| | ; 8FBO-> | HRCV 1
BE0O-> | | HE R e e Rt R LR LR R +
R R LR R + ; 90B0-> | WATRO N
BFOD-> | . MATR ~ | : I , : [
e + ; | WATR14 2
* - message function character (1 byte), ; 9EBO-> | |-
message active count (1 byte), H Foomememe bt SR i LAk it SEEL LI R AR e+
message function attribute (2 bytes) ; 9FBO-> |  BMDBO |  BMDB1  |*|** | BACT | WACT |
** - message tab table (16 bytes)- H #ommmommeooen A LA i Db Bt SRR R R LR + ‘
' ’ H * - two background function-characters (2 bytes) <
: ** - two background function attributes (4 bytes)
H # - one termination blank .attribute (2 bytes)
; x - unused (13 bytes total)
13 i . , - 14
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BgdMDBO
BgdMDB1

P N TR T

These are the definitions used for all display memory. They are related to
-the actual, physical p‘érameter‘s of our external data RAM (i.e. amount and
location). .In this -implmentation, display memory is organized as 64 pages ~
of 256 Bytes each. This is the easiest 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 guaranteeing 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
operations.

XDATA 08000H ; Base of external (display) memory

spMemBas

SP_MEM_SIZ  EQU

AG_SIZ EQU

04000H ' ; Number of bytes of external memory:
Pi ;

00100H Number of bytes in a page of memory

; Shift right by this value extracts a
. H page address from a 16-bit addr
EQU  OOOFFH ; Mask (and) with this value extracts
’ ; an offset from a 16-bit address

AGE - - EQU 8

. Here we define the main definition blocks. These control operations that
can be changed from one frame to the next. We need two of them to switch
‘between when doing a vertical smooth scroll of the background display.
Parameterizes the background display
(and supports smooth scrolling)

XOATA. 09FBOH ;
XDATA 09FBEH ;

Next we define the four window definition blocks in the system. These
control Am8052 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 Am8052).

15

WndwDBO

Parameterizes the window display

XDATA O80F4H ; ’
WndwDB1. XDATA 081F4H ; (and supports smooth scrolling)
MsgWDB XDATA 082F4H ; Parameterizes the message display’
TrmWDB XDATA 083F4H ; Terminates the list of WDBs
e iieeeeeeeeecccieaosemeeeaeeaaeaaaas
SKIP -

'
r
v

These are the row control blocks for the l?ackgrbund 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 scrolling.

NOTE:

BgdRCBO XDATA 08000H ; Each row control block
BgdRCB1 XDATA 08100H ; is at the same offset in
BgdRCB2 XDATA 08200H ; different pages. They are
BgdRCB3 XDATA 08300H ; named for their order in
BgdRCB4 XDATA 08400H ; memory. Their apparent
-BgdRCB5 XDATA 08500H ; order (i.e. as they are
BgdRCB6 XDATA G8600H ; shown on the monitor) will
BgdRCB7 XDATA 08700H H depend on the linked list
BgdRCB8 XDATA 08800H . ; pointers they contain.
BgdRCB9 XDATA 08900H ; This order will change
BgdRCB10 XDATA O8AQGOH H during normal operations
BgdRCB11 XDATA 08BOOH ; as a result of inserting
BgdRCB12 XDATA 08COOH H and deleting rows. The
BgdRCB13 XDATA 08DOOH ; order will also be changed
BgdRCB14 XDATA 08EOOH ; by bottom-of-display
BgdRCB15 XDATA O8FOOH H scrolling.

BgdRCB16 XDATA" 09000H ;

BgdRCB17 XDATA 09100H ; There is a correspondence
BgdRCB18 XDATA 09200H ; between a particular row
BgdRCB19 XDATA 09300H H .control block and the same
BgdRCB20 XDATA 09400H ; numbered character and
BgdRCB21 XDATA 09500H ; attribute buffers. This
BgdRCB22 XDATA 09600H ; correspondence is kept in
BgdRCB23 : spite of any logical order.

XDATA 09700H
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BgdRCB24

~ BgdRCB25

BgdRCB26
BgdRCB27
BgdRCB28
BgdRCB29
BgdRCB30
BGD_BUF_WID

; These are the character buffers for the background display.
; for each row control block and each contains 128 characters.

BgdChrBuf0
BgdChrBuf1
BgdChrBuf2
BgdChrBuf3
BgdChrBufé
BgdChrBuf5
BgdChrBufé
BgdChrBuf7
BgdchrBuf8
BgdChrBuf9
BgdChrBuf10
BgdChrBuf11
BgdChrBuf12
BgdChrBuf13
BgdChrBuf14

| Bodchraufts

BgdChrBuf16
BgdChrBuf17
BgdChrBuf18
BgdChrBuf19
BgdChrBuf20
BgdChrBuf21
BgdChrBuf22
BgdChrBuf23
BgdChrBuf24

BgdChrBuf25

BgdChrBuf26
BgdChrBuf27
BgdChrBuf28

~BgdChrBuf29

BgdChrBuf30

f

XDATA 09800H

XDATA 09900H
XDATA 09AQ00H
XDATA 09BOCH
XDATA 09COOH
XDATA 09DOOH
XDATA G9EOOH
EQU 128

XDATA 08030H
XDATA 08130H
XDATA- 08230H
XDATA 08330H
XDATA 08430H
XDATA 08530H
XDATA 08630H
XDATA 08730H
XDATA 08830H
XDATA 08930H
XDATA 08A30H
XDATA 08B30H
XDATA 08C30H
XDATA 08D30H
XDATA OB8E30H
XDATA O8F30H
XDATA 09030H
XDATA 09130H

~ XDATA 09230H

XDATA 09330H
XDATA 09430H
XDATA 09530H
XDATA 09630H
XDATA 09730H
XDATA .09830H
XDATA .09930H
XDATA O9A30H
XDATA 09B30H

" XDATA 09C30H

XDATA 09D30H
XDATA O9E30H

D

’

1

Se oo S0 ose s

17

Tﬁerefore, the characters
and attributes which are
refered to by a particular
row control block can be
easily determined at any
time.

Width of background (and message)
display buffers :

NOTE:

There is one

Each buffer is at the same

offset in different pages.

Each is in the same page as
the row control block which
refers to it.

2
.

BgdAtrBuf0
BgdAtrBuf1

BgdAtrBuf2 ’

BgdAtrBuf3

BgdAtrBufé

BgdAtrBuf5

BgdAtrBufé

BgdAtrBuf7

BgdAtrBuf8

BgdAtrBuf9

BgdAtrBuf10
BgdAtrBufi1
BgdAtrBuf12
BgdAtrBuf13
BgdAtrBufi4
BgdAtrBuf15
BgdAtrBuf1é
BgdAtrBuf17
BgdAtrBﬁf18
BgdAtrBuf19
BgdAtrauf20
BgdAtrBuf21
BgdAtrBuf22
BgdAtrBuf23
BgdAtrBuf24
BgdAtrBuf25
BgdAtrBuf2é
BgdAtrBuf27
BgdAtrBuf28

.BgdAtrBuf29

BgdAtrBuf30

XDATA OACOOH

XDATA OA100H °

XDATA 0A200H
XDATA O0A300H
XDATA OA400H
XDATA OAS00H
XDATA OA600H
XDATA OA700H
XDATA OA800H
XDATA OA90O0H
XDATA OAAQOH
XDATA OABOOH
XDATA OACOOH

XDATA OADQOH -

XDATA GAEQCH
XDATA OAFOOH
XDATA 0BOOOH
XDATA 0B100H
XDATA 0B200H
XDATA 0B300H
XDATA 0B40OH
XDATA 0B500H
XDATA 0B60CH
XDATA 0B700H
XDATA 0B80OH
XDATA 0B00H
XDATA OBAQOH
XDATA 0BBOOH
XDATA OBCOOH
XDATA 0BDOOH
XDATA OBEOOH

D TR TR
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NOTE:

These are the attribute buffers for the background display. There is one
for each row control block and each contains 128 attributes.

Each buffer is at the same
offset in different pages.
Each is/in a page which is
32 pages beyond the page
containing the row control
block which refers to it.
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H
H
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.

MsgAtrBuf

1
'
.

This is the row control block for the message display.

Only one is needed

since the insert and delete line controls and vertical scrolling are not
allowed in this display.

SgRCB

XDATA O9FOOH

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.

sgChrBuf XDATA

This is the attribute buffer for the message display.

09F30H

It bears the same

relationship to its row control block as the background attribute buffers
bear to their row control blocks (i.e. 32 pages beyond it).

XDATA

O0BFOOH

These are the row control blocks for the window display. There are 15
of them, one for each displayable row and an extra one for use with the
insert and delete line controls and bottom-of-display scrolling.

WndRCBO XDATA
WndRCB1 XDATA
WndRCB2 XDATA
WndRCB3 XDATA
WndRCB4 XDATA
WndRCB5 XDATA
WndRCB6 XDATA
WndRCB7 XDATA
WndRCB8 XDATA
WndRCB9 XDATA
WndRCB10 XDATA
WndRCB11 XDATA
WndRCB12 XDATA
WndRCB13 XDATA
WndRCB14 XDATA

080BAH ~

081BAH
082BAH
083BAH
084BAH
085BAH
086BAH
0878AH
088BAH
089BAH
08ABAH
08BBAH
08CBAH
08DBAH
08EBAH

19
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NOTE:

Each row control block

* is at the same offset in

different pages. They are
named for their order in
memory. Their apparent
order (i.e. as they are
shown on the monitor) will
depend on the linked list
pointers they contain.
This order will change
during normal operations
as a result of inserting
and deleting rows and by
bottom-of-display scrolling.

P

WND_BUF_WID
WND_VIS_WID
WND_VIS_HGT
WND_TOP_MRG

SKIP
i

WndChrBufQ
WndChrBuf1
WndChrBuf2
WndChrBuf3
WndChrBufé
WndChrBuf5

wndChrBufé

wWndChrBuf7
WndChrBuf8
WndChrBuf9
WndChrBuf10
WndChrBuf11
WndChrBuf12
WndChrBuf13
WndChrBuf14

v
’

WndAtrBufO

WndAtrBuf1
WndAtrBuf2
WndAtrBuf3
WndAtrBufé
WndAtrBufS
WndAtrBufé
WndAtrBuf7
WndAtrBuf8
WndAtrBuf9
WndAtrBuf10
WndAtrBuf11
WndAtrBuf12
WndAtrBuf13
WndAtrBufié

\

EQU 40
EQU 40
EQU 7
EQU 6

XDATA 080CCH
XDATA 081CCH
XDATA 082CCH

XDATA 083CCH _

XDATA 084CCH
XDATA 085CCH
XDATA 086CCH
XDATA 087CCH
XDATA 088CCH
XDATA 089CCH
XDATA OBACCH
XDATA 08BCCH
XDATA 08CCCH
XDATA 08DCCH
XDATA O8ECCH

XDATA 090BOH
XDATA 091BOH
XDATA 092BOH
XDATA 093BOH
XDATA 094BOH
XDATA 095BOH

XDATA 096BOH

XDATA 09780H
XDATA 098BOH
XDATA 099BOH
XDATA O9ABOH
XDATA 09BBOH
XDATA 09CBOH
XDATA 09DBOH
XDATA O9EBOH

’
.
’
.
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Width of window display buffers
Width of visible window display
Height of visible window display
Backgroynd rows above window display

These are the character buffers for the wnidow display.
for each row control. block and each contains 40 characters.

NOTE:

NOTE:

There is one

Each buffer is at the same
offset in different pages.
Each is in the same page as
the row control block which
refers to it.

These are the attribute buffers for the uindou display. There is one
for each row control block and each contains 40 attributes.

Each buffer is at the same
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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FntRRB14

" These are the row redefinition blocks used during normal operations. They
control the vertical placement of characters and attributes within the
character row. In particular, a change of cursor appearance requires a
change of the cursor start and end lines. )

XDATA 084F4H

NrmRRB ~; Normal row redefinition block

; NOTE: 0nfy the pre/ceding definition has current software support. The

; following definitions are for; possible extensions to support rows

- of double width and/or double height characters. How these extra

H capabilities would affect existing operations, and any necessary

H restrictions on their use, will need to be considered.

DwWNhRRB XDATA O085F4H ; Double width/normal height

SWUhRRB XDATA 086F4H ; Single width/upper half of dbl height
SWLhRRB XDATA 087F4H ; Single width/lower half of dbl height
DwUhRRB i XDATA 088F4H ; Double width/upper half of dbl height
DWLhRRB XDATA 089F4H ; Double width/lower half of dbl height
P R R
; These are the row redefiniton blocks used for loading the character

; generator (font) RAM during normal operations. There is one for each

; slice of a character cell which can be programmed by a user.

FNtRRBO XDATA 080BOH ; NOTE: A user is only allowed to
FntRRB1 XDATA 081BOH ; change the first fifteen
FNtRRB2 XDATA 082BOH o slices of a character cell.
FntRRB3 XDATA 083BOH ; This is because the Am8052
FNtRRB4 XDATA 084BOH ; requires that the last slice
‘FNtRRB5 XDATA 085BOH ; be cleared for use above and
FNtRRB6 XDATA 086BOH ; below the lines specified
FntRRB7 XDATA 087BOH ; in the row redefinition
.FNtRRB8 XDATA 088BOH" ; block. Actually, in this
.FntRRBY XDATA 089BOH H implementation, only the
FNtRRB10: XDATA O8ABOH ; first fourteen can be
FntRRB11 ~ XDATA. 08BBOH H changed in normal mode,
FntRRB12 XDATA OBCBOH ; and only: the first eleven
FntRRB13 XDATA O8DBOH ; in compressed mode.

XDATA O8EBOH
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; s :
; These are the special characters which support the featrues of this

; implementation. They support horizontal smooth scrolling, the loadable

7 font and ensure maximal processfng time by reducing unnecessary DMA -

; activity by the Am8052. ' .

; First, the background function character which supports horizontal smooth

; scrolling 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. - :

BgdFncChr0 XDATA O9FCCH
BgdFncChr1 XDATA 09FCDH
BgdFncAtr0 XDATA O9FCEH
BgdFncAtr1 XDATA O9FDOH

Next, the message function character character which supports horizontal

smooth scrolling in the message display and its associated attribute.
MsgFncChr XDATA O9FICH ‘ ) )
MsgFncAtr XDATA O9F1EH

. o~

Next, a latched attribute for use with the termination row control block is
defined. This is the extra row control bleck in the window display when it
is not otherwise being used. 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 to itself. By setting the character pointer to zero we force
the Am8052 to use the fill code (defined in the main definition block) for
the entire row.
set, the termination attribute is fetched. Since this attribute is latched
(the only latched attribute in the system), it forces all fill characters to
have the same, blank attribute. By using this ‘terfnination row we avoid DMA
activity by the Am8052 almost entirely during the time that the last two
character rows are being displayed. (DMA occurs when the Am8052 pre-fetchs
up to two extra rows.) Therefore, the processor has a nearly uninterrupted
one-and-a-half milliseconds just prior to the time when the main definition
block is fetched to begin the next frame. Any accesses made to display
memory during this end-of-frame time cannot interfere with video refresh.
The timer O interrupt has been set to tell us when this time .begins.

TrmAtr O084FEH

22 o .

Because the FAT bit (also in the main definition bloeck) is | :
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H These are the active counts associated with each row in the system.  They
; tell us where the farthest right, non-blank character is in each row (i.e.
; how much of the row we may need to erase).

XDATA O9FD2H

BgdActCntBuf ; One byte for each background row
_ WndActCntBuf XDATA O9FF1H ; One byte for each window row
MsgActCnt XDATA O9F1DH ; One byte for the one message row

These are the bit tables for tab position storage. There is one table for
each display, although the background table is actually in two parts. Each’
bit in a table corresponds to a column in the display. If the bit is set,
then that column is a tab location.

Se se s owe

NOTE: The following definitions are not supported by current software.
They .are for possible extensions to support horizontal tabulation.
Vertical tabulation could also be supported by using an unused I:;it
in each row control block (addressed in their physical memory order
rather than their logical display order). The affect of these new
capabilites on existing operations, and any necessary restrictions
on their use, will need to be considered.

L

XDATA O8AF4H For left 96 columns of background

BgdTabTblLt . ;

BgdTabTblRt XDATA 08BF4H ; For right 32 columns of background
MsgTabTbl XDATA O09F20H ; For all 128 columns of message
WndTabTbl XDATA 08BFBH ; For all 40 columns of window

These are the display depéndent variable buffers. wWhile a particular display
is active its variables are kept in intérnal RAM. When a different display
becomes active the old display's variables are copied out to their external
RAM location anfi the new display's variables are copied in.

.
.
.
.

BgdvarBuf XDATA 08CF4H R
MsgVarBuf XDATA 08DF4H
WndVarBuf XDATA O8EF4H

23

This is the serial communications ring buffer fdr receiving characters from
the host computer.

HstRcvBuf XDATA O8FBOH

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 needed) will be overwritten with spaces. '

.
.
'
'
0

ClLrFntMDB XDATA 09030H ; Main definition block
ClLrFntRCBBas XDATA 08030H ; First row control block
ClrFntChrBas’ XDATA 08080H ; First character -

; NOTE: The remaining fifteen RCBs and characters are at the same.
H offsets in subsequent pages.

ClLrFntAtr XDATA 09080H ; Common attributes
CLrFntRRB XDATA 09130H ; Common row redefinition block
CLrFntWDB XDATA 09230H ; Termination window definition block
; end of C_MemMap '
-
2y
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