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APPLICATION NOTE

EF9345 SEMI-GRAPHIC DISPLAY PROCESSOR
GENERAL APPLICATION PRINCIPLES

AUGUSTIN GIADIN

ABSTRACT The aim of this Application Mote is to aid the user in
Associated with a standard memory package, the using the EFS345. Design considerations and pro-
EF9345 allows fullimplementation of a low-costter- ~ gramming of the circuit in the various operating

minal display unit. maodes will be discussed.
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APPLICATION NOTE

MICROPROCESSOR INTERFACE

GENERAL FRINCIPLES

The EF9345 interfaces to a microprocessor by :

= an B-Lit address/data multiplexed bus AD(0:7)

+ four control signals : AS (Address Strobe), DS
(Data Strobe), RW (Read/Write) and CS (Chip
Select).

Each microprocessor access is made as follows :

+ First the AS signal falling edge latches the DS,
CS and AD(C:7) input. The EFg345 is selected
only when CS is strobed low and AD(7:4) most
significant bits of the address lines are strobed
with the binary value 0010. The latched level of
DS signal selects either the Intel mode (DS high)
or the BB01 mode (DS low).

+ During the second part of the access cyde, the
AD(0:7) lines become the data bus. In the 6801
mode, dala exchange is made while DS is high
and the R/W signal specifies the data transter di-
rection (a write operation into the circuit is perfor-
med when R/W is low). In the Intel mode, DS is
generally used as a (Read) signal and RW
as a WR (Write) signal.

So connecting the EF9345 to a multiplexed bus
microprocessor is quite simple. Figures 1 and 2
show the interface with an EFE801 and an Intel type
microprocessor (8085, 8051...).

Note : As the EF9345 is selected when the latched
address binary value is 0010XX0X (or 2X in hexa-
decimal), the circuit takes 16 consecutive address
locations in the microprocessor addressing space.
These addresses correspond to B intemal registers
of the circuit, with each register selected by the three
LSB of the address value (see programming des-
cription).

INTERFACE WITH A NON-MULTIPLEXED BUS
MICROPROCESSOR

When the EF3345 iz used with a non-multiplexed
bus microprocessor such as EF6800, EF6809,
Z80..., the microprocessor address and data lines
must be generally multiplexed to pins AD(0:7). The
address strobe and multiplexer command signals
must also generated. Figure 3 shows an example
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of interfacing the EF9345 to an EFEB00/6809 micro-
processor, where address and data multiplexing is
made with three-state buffers. The AS signal and
the buffer enable signals are generated from the E
signal with a few TTL-LS circuits. Figure 4 shows
the associated timing diagram.

By using the principle described below, it is possi-
ble to realize the EF9345 interface with a non-mul-
tiplexed bus microprocessor without multiplexing
the address and data lines. This principle allows re-
ducing the number of TTL parts for the hardware in-
terface implementation, but requires a few additio-
nal instructions when programming the cireuit.

Figure 5 lllustrates the principle for an EFEB00/6809
application. The AD(0:7) pins are directly connedled
to the microprocessor data bus and the CS input is
grounded. An address decoder provides two chip-
select signal CSO and CS1. Any microprocessor
write operation to the address which generates CS0
low will resultin an AS pulse while E is high and the
data present on AD(0:7) are latched into the EF9345
as an "address”. During an access to the address
generating CS1 low, a DS pulse is generated while
E is high and AD{0:7) act as a normal data bus, pro-
vided that the circuit has been previously selected.

So any micoprocessor access lo the EF9345 is

made in two steps :

» first_the microprocessor must write at address
CS0 a data whose binary value is COT0XXXX to
select the circuit and to specify by XXXX what re-
gister is to be accessed,

= anormal data exchange (read or write operation)
can then be made at address CS1 between the
microprocessor and the EF9345 register selected
during the first cycle.

Flowchart given in figure 6 shows how the micropro-
cessor can read the status register RO.
This principle can be applied to any microprocessor
type. Figure 7 shows an implementation example
forinterfacing with a ZBO, where the AS pulse is ge-
nerated during an I/O write operalion at address A7
=1, AB = A5 = (0. Access to an EF9345 register is
made by an /O read or write at address A7 =1, A6
=1 and A5 = 0. As DS (CS1) is high when AS oc-
curs, the EF8345 is here in the Intel mode.
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Figure 1 : Interface with EF6801.
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APPLICATION NOTE

Figure 3 : Interface with EF6800/6809 by Multiplexing Address and Data Bus.
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APPLICATION NOTE

Figure 4 : Timing Diagram Assoclated with Figure 3.
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Flgure 5 : Interface with EF6800/6809 without Multiplexing Address and Data Bus.
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Figure 6 : Access to an EF9345 Register when Using the Non-Multiplexing scheme Interface.

Wirite the binary value 0100XXX at address
CS0 to select register XXXX

Read or write the XXXX register
at address CS1
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Figure 7 : EF9345 Interface with a Z-80 without Multiplexing Address and Data Bus.
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APPLICATION NOTE

MEMORY INTERFACE

The EF9345 can be used with a wide variety of
standard memories and manages up to 16 kbyles
of private memory.

The memory interfaces is made by :

an B-bit address/data multiplexed bus ADM(0:7)

a 6-bit high order address bus AM(B:13)

three control signals : OE {Cutput Enable}.
(Address Strobe Memory), WE (Write Enable).

During each memory cyde, the EFS345 cutputs to
ADM(0:7) low order address byte while ASMis high.
The high order address bits are provided on
AM(B:13) during the whole memory cycle. When
ASM goes low, the ADM{0:7) lines become the me-
mory data bus. For a read operation, the OE signal
is active low to enable the memory output buffers.
A write operation is made when WE is low.

INTERFACE WITH 2K"8 STATIC MEMORY

As the address lines are generally not latched by
static RAMs, an external 8-bit latch (74LS373) must
be used to store the low order address bits
ADM(0:7) on the falling edge of ASM signal.

INTERFACE WITH BK® 8 PSEUDO-STATIC RAM

The EFS345 can be directly connected to an BK*8
pseudo-static RAM (NEC pPD 4168, INTEL 2187,
INMOS 2630...). The ASM signal is fed to the CE in-
put which latches the address lines. As the EF9345
performs DRAM refresh, the memory internal re-
fresh circuitry is not use.

The schematic diagram of figure 8 gives a design
example which allows interfacing the EF3345 to
2K'8 or BK'8 memory. With static memory, the 8
jumpers of 58 are connecled to provide the low or-
der address lines from the B-bit latch 74L.5373. With
pseudo-static memory, the 74LS373 is useless and
the B jumpers of S7 are connected. Jumpers S1 to
S6 are set in position 2 for 2K°8 RAMs, and in posi-
tion 1 for 8K*8 RAMSs.

INTERFACE WITH 16K*8 DRAM (see figure 9)

Whenusing 16K"4 dynamic RAMs, the address pro-
vided by the EF8345 must be multiplexed to obtain
the Row and Column address. ASM can be used di-
rectly as the RAS (Row Address Strobe) signal, but
the CAS signal mustbe extemally generated. Figure
9 shows anexample of generating CAS and the mul-

As previously, refresh operation is performed by the
EF9345.

PROGRAMMING THE EF9345 - GENERAL
PRINCIPLES

DIRECT ACCESS REGISTERS

As described in the microprocessor interface
chapter, the EF9345 is accessed by the micropro-
cessor at 16 consecutive locations from address
XX20 to XX2F (hexadecimal), where XX is determi-
ned by the user's address decoding. These 16 ad-
dresses correspond to 8 internal registers RO to R7
{see figure 10). Each register can be accessed at
wo addresses : a lower address (bit 3 = 0) and an
upper address (bit 3 = 1). For example, if the EF9345
is mapped in the microprocessor addressing space
from F420 to F42F, register R1 can be read or writ-
ten at both addresses F421 and F429.

However, a command present in register RO is exe-
cuted ordy after an access to a register at an upper
address. This scheme allows re-executing a same
command by loading only one argument into anup-

per address register.
COMMAND EXECUTION

RO is a write command register and a read status
register. Acommand present in RO is executed with
the arguments in the other direct access registers
afler any access to a register at an upper address
(from XX28 to XX2F).

Belore any access to a register, the Busy status in
the Status register bit 7 must be tested to check a
command is not currently executing. However, after
power-up a NOP command should be executed
without testing the Busy state to set the circuit into
a determined state before further operation. A move
command with no stop condition can also be abor-
ted by executing a NOP command.

INDIRECT ACCESS REGISTER (figure 11)

The EF9345 has 5 indirect access registers which
define the various operating modes of the circuit :
TGS, MAT, PAT, DOR, ROR. Each of these regis-
ters is assigned an index r and is indirectly acces-
sed through register R1. Data is transfered between
R1 and an indirect access register with the IND com-
mand, which specifies the transfer direction (bit
R/W) and the register index r {bits 0 to 2).

Flowchart of figure 12 gives an example of indirect

tiplexer command signals from ASM. access register loading,
i L7 S5s-THOMSON
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EF9345 Interface with 2K x 8 and BK x 8 Memory.

Filgure 8
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APPLICATION NOTE

Figure 9 : Interface with 16 x 4 Dram.
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APPLICATION NOTE

Figure 10 : Direct Access Registers.
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Figure 11 : Indirect Access Registers.
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Figure 12 : Indirect Register Loading Example.
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PROGRAMMING THE EF9345 IN 40
CHAR/ROW MODE

In the charrow mode, a page displayed by the
EF2345 is made of 25 or 21 rows, each containing
40 character windows. A window is composed by 8
pixels and 10 lines.

Each window is associated with a character code in
a page memory. One of three character code for-
mats can be selected for a page :

+ Fixed long codes (24 bits)

« Fixed short codes (16 bits)

+ Variabie codes (8/24 bits).

In this document, only fixed long code lormat will be
discussed. With this format, each character window
on the screen is associated with a 3 byte code, na-
mely the C, B and A bytes. Interpretation of these
bytes depends on the character type.

BICHROME CHARACTER CCDE

+ {he negative (reverse video) attribute N
+ the flash (blink) attribute F.

The B byte defines :

* acharacter set

+ insert, double height, double width, and conceal
attributes.

For bichrome characters, bits B (7:6) must differ
from 11.

The C byle selects one of 128 characters in a cha-
racter sel. With the fixed long code format, bit C7 is
don’t care.

Example : fo write a "B" with the following atiributes ;
+ background color = blue

» foreground color = yellow

= flashing

= alphanumeric set Gp.

The hexadecimal values lor the character code

bytes are :
For a bichrome character, the A byte defines : * Chbyte=42
+ & background color = Bbyle =00
+ aforeground color = Abyte =3C.
12/38
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Figure 13 : 40 Char/Row Fixed Long Codes.
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QUADRICHROME CHARACTER CODE

Quadrichrome characters allow displaying up to 4
different colors in any & pixels by the 10 lines win-
dow, at the penalty of a halved horizontal resolution.
By programming the R atfribute in the character
code B byte, the vertical resolution can be kept or
halved.

For each quadrichrome character window, the A
byte defines an ordered 4 color palette from 8 pos-
sible colors. Each bitis associated with a color which
is selected when the corresponding bitis set, fmore
than 4 bits are set, higher ranking bits are ignored,
When less than 4 bits are set, the color palette is im-
plicitly completed with "white™ value.

Example : A = 54 selects the red, yellow, blue and
cyan colors,

A = 73 selects the black, red, blue and
magenta colors. Bit 6 is set but ignored.

Mdlﬂrmtﬁrmdaﬂbﬁacbﬂnes
+ aset number Q0 1o Q7 by bits B (3:5)

+ high or low resolution bit R. Bit R = 0 selects a
high resoluion quadrichrome and bit k is don't
care.

If R = 1, the character is a low resolution quadri-
chrome and k definies a subset index.

= biti definies the character to be inserted or not.

Figure 14 : Long Character Code Loading Example.

The character code C byle selects one from 100
characters in a set. This byte can take values from
00 to 03 and from 20 to 7F (hexa).

HANDLING LONG CHARACTER CODE

The KRF command allows an easy, X, Y random
access or an X sequential access to the page me-
mory. Data registers R1, A2 and R3 are used to
transfer respectively the character code G, Band A
bytes. The Main Pointer is used to address the page
memory and specifies :
= argw numberY =(0; 8o 31)
+ a column position on a row X = (0 to 39)
= the first block number of the page memory Z {0:3).
Notes : 1. R6(E) is used by the Auxiliary Pointer

2. Crder of bits Z0-Z1 are reversed in A7

3. When using pointer incrementation in
KRF command (bit 0 = 1 inthe command
code), only the X part of R7 is incremen-
tated medulo 40 after the command exe-
cution. No ¥ incrementation is made
when X overflows from 39 to 00.

4. The cursor position one the screen is gi-
ven by the Main Pointer.

A characler code loading flowchart example is given
infigure 14.

LOADING TWO SUCCESSIVE 3 BY TE CHARACTER CODES
WWITH SAME ATTFIBLITES (C1,B1,AW & (C2.B1,A1)

TEST BUSY:
ROIET AP

[ e msant PowiTER e,

BYTE 1
BYTE A1

KRF COMMAND —= R

—== 2
—= {1

BYTE C) ——=HNi« B
COMMANT IS EXECUTED

TEST BUSY

EYTE G2 ~——=R148
RF COMMARD 15 EXECUTE

EB2-AMGAT-14
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PAGE MEMCRY SELECTION

In 40 charfrow with the long code format, each cha-
racter window on the screen is associaled with 3
bytes in a2 page memory. As each displayed page
contains up to 1000 windows (25 rows of 40 charac-
ters each), a page memory is made of three 1 Kbyte
blocks. The first block holds the C bytes, the second
one the B byles and the last one the A byles.

As the EFS345 can address up to 16 Kbytes of ex-
ternal memory, a page memory address must be

selected by the user with the following require-

ments :

* the three blocks must be consecutive and lie in
the same district, i.e. the two MSB Z3-Z2 of the
block numbers must be the same

= the first block number must be even (20 = Q).

The base address of the page memory to be dis-
played on the screen, which is the first block num-
ber, Is given in register ROR(5:7). As Z0 is implicity
0, it is not specified in ROR.

7 (4] 5 4 3 2 (4]
|z3120122] | | || Rrore =
e e S
e T Ornigin row adgliess
l ’YGH i8 1a31)
= Hiock ongin (even)
Example : with the displayed page memory starting ~ BICHROME UDS CHARACTERS
m-‘.?cﬂk wﬁ Hmrsfloﬁ Z2T20.= 10 and The shape of a bichrome character is defined in a 8

Notes : 1. Order of bits Z1-Z2 is reversed in ROR.

2. Each page displayed by the EF9345
comprises a service row, which is always
displayed on the stop of the screen, and
24 remaining rows. When accessing to
the page memory, the service row num-
beris Y = 0 and the remaining row num-
ber ranges from 08 to 31. Bits ROR(0:4)
constitute the YOR origin register, which
specifies the number of the first row dis-
played after the service row. By pro-
gramming YOR from 8 to 31, the user
can realise rofl-up and roll-down opera-
tion.

USER DEFINED CHARACTER SET {UDS)

In 40 charfrow mode, the User Defined Character

Set (UDS) allows the user to define additional cha-

racters whose shapes can be dynamically loaded

into the extemal characler generalor. The EF9345

can provide up fo :

+ 100 alphanumeric type UDS character (G'p set)

+ 200 semi-graphic type UDS characters (G'1x set)

+ 800 quadrichrome UDS characters (Qo to
Qy sets).

Alphanumenc and semi-graphic UDS are bichrome

characters, with the difference that only alphanume-

fics can be underlined.

E""' S5GS-THOMSON

pixels by 10 lines dot matrix. Each line of the dot ma-
trix is coded in the external character generator by
an 8 bit value, or a slice byte. So a bichrome UDS
character is defined by 10 slice byles.

A slice byte value is obtained in the following way :
on a fline of the dot matrix, the dots defining the cha-
racter shape are coded by a 17, the other dots by a
(", This eight bit result is then order reversed to ob-
lain the value to be loaded into the external charac-
ter generator. Figure 15 shows a slice coding exam-
ple for a bichrome UDS character.

QUADRICHROME UDS CHARACTERS

An 8 pixels by 10 lines window displaying a quadri-

chrome character on the screen is composed by ele-

mentary “dots" whose size is .

« 2pixelsby 1 line for high resolution quadrichrome

« 2 pixels by 2 lines for low resolution quadrk
chrome.

Each dot can take one of the 4 colors selected by
the palette A byte of the character code associated
to the window. So a quadrichrome character shape
is defined by 2 4 * 10 or 4 * 5 dot matrix, with each
dot coded bit a two-bit value. Each fine of the dot
malrix is coded by a slice byte in the extemal cha-
racter generator. A high resolution quadrichrome re-
quires 10 slice bytes to be defined, and a low resc-
lution quadrichrome 5 slice bytes.

1538
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Figure 15 : Bichrome UDS Slice Coding Example.

CHARACTER CODE BYTE A :

[laTof1Tofo]1]e] s

SLICE VALUE CaR1 i CARZ
0 T T
B TCE 111
ac EET jac
3E 7
3F FC
ar 111 FC
¥ ] Fa
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[ EE B o
=zl | | Lo
o7 ED
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Ed | c7?
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Fi | 8F
FC 3F
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Figure 16 : Quadrichrome Slice Coding Example.
COLCR PALETTE = RED - BLUE - CYAN - WHITE
% 9C
777
2 A3
BA
A9
BE
92
EB
28
B& n EBB~AN44T-16
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The 4 colors selected by the character code A byte
are ordered. For example, if the A byle hexadecimal
value is 5A, the 4 ordered colors are :

* Fed with the binary rank 00

* Yellow with the binary rank 01

= Blue with the binary rank 10

* Cyan with the binary rank 11.

A slice byle is obtained by assigning to each dot the
binary rank of its color, with the value for the right
dots placed in the most significant position of the
slice byte. Figure 16 shows a sfice coding example
for a quadrichrome characler.

DOR REGISTER

During the display process, the base address for

each UDS character generator is given in DOR re-

gister (see figure 17) :
» DOR(0:3) hold the number of the block which
contains the alphanumeric UDS slices (G'o).

+ For semi-graphic UDS, the slice block number is
given by DOR{4:6) and bit 4 of the character code
E byte. So for UDS G'yo the slice block number is
even (B4 = 0) and the following block contains
slices for UDS G'11 (B4 =1).

+» For each quadrichrome UDS (QQ to Q7), the slice
block number is given by DOR7 and bits B(5:3)
of the character code, which select also the set.

ACCESS TC UDS SLICES IN MEMORY

A UDS slice address in memory is given by :

* a block number Z(0:3)

= the character code C byte : C(0:6)

= the slice number NT. For bichrome and high re-
solution quadrichrome, NT ranges from 0to 9. For
low resolution, quadrichrome, NT ranges from O
lo 9. For low resolution quadrichrome, NT ranges
from O to 4 when K = 0 and from 5to 9whenk =1
(k is in bit 2 of character code B byte).

A UDS slice can be written into or read frem the
EF9345 private memory with the OCT command.
This command uses register R1 for slice transfer
and the Main or Auxiliary Pointer for slice addres-
sing. As the Main Pointer generally points to the cur-
sor position on the screen and is used for character
code access, the Awdliary Pointer should rather be
used for slice access. Figure 18 shows how the
Auxiliary Pointer value is obtained from the slice ad-
dress :
* R4 holds bits C{2:6) of the character code and bit
Z2 of the block number
= A5 holds bits C(0:1), the slice number NT and bits
Z0-Z1
= Bit & of RE holds bit Z3 of the block number.
Figure 19 shows a fiowchart example for loading 10
slices.
Note : As the slice number NT is not in the least si-
gnificant bits of AS, executing the OCT command
with pointer incrementation does not result in slice
number incrementation.

SCREEN MAPPING WITH UDS CHARACTERS

In 40 char/row mode, the screen is made of 1000
windows. Each window can be assigned a UDS cha-
racter to obtain a likely bit-mapped screen and to
produce complex pictures. Up to 300 screen win-
dows can be mapped with a 320 by 250 resolution
and independant two color set in each window by
bichrome characters. In the same way, quadri-
chrome characters allow mapping up to 800 (resp.
1600) windows with a 160 * 250 (resp. 160 * 125)
resolution and with a selectable four color set for
each window.

)
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Figure 17 : UDS Felch to Display.

MEMORY
-] L
* - DOR G lelohe LIDS)
' e o
* T B 5 4 3 2 1
= = ORI i Lzzblz;iz|ln|!7!!1lzol DCR regeiio
uns) — i 2o
] aa 1 Even block poRG DORGH DOR G
7 Khytes
L=3 1] lnﬂnhﬂnﬂ
T B B # i CHARACYER
1. E & ainn I'l"t"l"'-"l“i"l’!"m:f.?”
oy
©
B Kiytai
- -
oy
-] A
UDS Set Z Address
# B? | B6 | BS | Zy | Z2 | 7, Ze
Go | 1 | o | o |pOR,sDOR:|DOR,|DOR,
G| 1 | 0 | 1 |DOReDORs|DOR.| B4
0, 1 [ 1 [ x Jpor;] Bs [ B3 | B4 Eni A8

Figure 18 : Accessing a Character Shice in Memory Using Oct Command with Auxifiary Pointer.
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Figure 19 : UDS Slice Loading Flowchart.

WRSLAL
WRITE 10 SLICES INTO MEMCRY

INIT AUXILIARY POINTER (R4, RS
WIITH SLICE NUMBER NI —U

|

"

LOAD "OCT" COMMAND :
bit 2 OF COMMAND CODE ~p -1 TO
USE ALDILIARY POINTER

LOAD A SLICE AND EXECUTE TRANSFER
SLICE BYTE ——=R1+8

LOOP FOR
10 SLICES [ eusy |

INCREMENT SLICE NUMBER :
(RS = (A5} + &

NOTE : BIT 73 OF BLOCK NUMBER MUST BE INTTIALIZED IN RB(E),

Note : Bit Z3 of block number rust be inltiafized In RE|(E).
EB8-ANSAT-20

Ly7 S5sTHOMSON b
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PROGRAMMING EXAMPLE IN 40 CHAR/ROW

PAGE 001 EFLD JSAz0
ooom oPT LLE=110
0oanz *
00003 & EF9345 PROGRAMMING EXAMPLE IN 40 CHAR/ROW
00004 * THIS PROGRAM IS5 WRITTEN IN 6809 ASSEMBLER LANGUAGE.
onnons « AFTER INITIALIAZING THE EF9345 INDIRECT REGISTERS
00006 & AND CLEARING THE SCREEN, THE THOMSOM LOGO OF FIGLRE 15
onoor » AND THE UDS CHARACTER OF FIGLRE 14 ARE DISPLAYED
00008 * ON THE SCREEN.
o0nome -
oo « EF9345 REGISTER ADDRESS
oom3 F&20 A RO EQu $F420 COMMAND/STATUS REGISTER
00014 F&21 A R Fau RO+1 DATA REGISTERS
Qo015 F& 22 A R2 Equ RO+2
oomea FL23 A R3 Eqy RO+3
ooy F&2h A R4 EGU RO+& AUXILIARY POINTER (Y)
00018 FL25 A RS EQU RO+S MIXILTARY POINTER (X)
0009 F426 A R& EGU RO+6 MALN POINTER (¥)
00020 F&2T A AT Fal RO+7 MAIN POINTER (X2
oonz22 F& 25 A XA Eay HS
00023 F&24 A YA EQU R
opoz4g F&27 A NP EQu RT
00025 F426 A YP EQU Ré
oonoeg? L000 A STACK FaQu 4000
00023 3FB0 A STACKU EQuU STADK=128
000304 1000 ORG $1000
00032 1000 A MAIN  EGU *
000344 1000 10CE 4000 A LbS BSTACK  STACK TNITIALIZATION
000354 1004 CE 3F80 A Loy ASTACKU
00037A 1007 86 W1 A LbA HE? LOAD AND EXECUTE A “NOP" COMMAND
00038A 1009 A?  F428 A STA RO+E WITHOUT TESTING BUSY
00040 -
oonat » TGS REGISTER INITIALEZATION =
00042 * TGS0 = 0 : 625 LINES (50 MZ)
00043 # TGS1 = 0 = NOT INTER.ACED
00044 « TGS2 = 0 : HORIZONTAL RESYMC. OISABLED
00045 *+ TGS3 = 0 : VERTICAL HESYNC. DISABLED
On0sAs * TGS4 = 0 : HORIZONTAL SYNC. ON HVS/HS PIN AND
00047 . VERTICAL SYNC. ON PC/VS PIN
nooes « TG55 = 0 : SERVICE ROW ¥ = 0
00049 * TG5(7:6) = 00 : 40 CHAR/ROW MODE, LONG CHAR CODE (5 BYTES
00050 *
0o0s2a 100C Bo 1008 ) ISR BUSY
000534 100F 86 00 A L.DA 800 LOAD VALUE IMTO R1
000548 1011 BT F&21 A 5TA R1
N005SA 1014 86 81 A LDA 581 “IND™ COMMAND TO LOAD TGS (r=1)
000564 1016 B?  F428 A STA RO+8 LOAD AND EXECUTE COMMAND.
2038
SGS-THOMSON
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PAGE 002 EFLO -SAz0
0oosa *
0ons9 * MAT REGISTER INITIALEZATION :
00060 & MAT(2:0) = 100 : MARGIN COLOR = BLUE
00061 * MATS = 1 : 1 SIGMAL I5 HIGH DIRING MARGIN PERICD
00082 * MAT(S5:4) = 00 = FIXED COMPLEMENTED CURSOR
00063 * MAT& = 1 = CURSOR DISPLAY ENABLED
00064 ® MAT7 = 0 : NO Z00M MODE
0o0&s "
000&7A 1019 9D 1008 A JER BUSY
D0068A 101C 86  4C A LDA Hs4C LOAD VALUE INTO R1
Qon&ea 101 @7 F&21 ) STA R1
0O070A 1021 A6 B2 A LDA HEE2 "IND" COMMAND TO LOAD MAT (r=£)
0Oo7IA 1023 87 FL28 A 5TR RO+8 LOAD AND EXECUTE COMMAND.
noovs -
ooors #* PAT REGISTER INITIALIZATION :
ooors + PATO = T : SERVICE ROW ENABLED
onorée « PATY1 = 1 : UPPER BULK ENABLED
ooor? * PAT2 = 1 : LOWER BULK ENABLED
0oors # PAT3 = 1 : CONCEAL ENABLED
ooore # PAT(5z4) = 11 : I SIGNAL IS HIGH DURING THE
0o0an - ACTIVE DISPLAYED AREA.
00031 = PATS = 1 : FLASHING ENABLED
000a2 & PAT? = 0 : 40 CHAR/ROW MODE, LONG CODE
000as s
00085 1026 B0 1008 A JSR BUSY
0Qoasa 1029 86 TF A LDA HTF LOAD VALUE ENTO R1
oo0a7a 1028 B  F&21 A STA R1
0p0a8a 102 86 B3 A LDA H3E3 "IND™ COMMAND TO LOAD PAT (r=3)
0DDa%A 1030 BY  F428 A STA RO+8B LOAD AND EXECUTE COMMAND.
oo *
oone2 * DOR REGISTER INITIALIZATION :
00093 #+ DOR(3I:0) = 0011 : ALPHA UDS SLICES IN BLOCK 3
D009E # DOR(Gz&) = OO : SEMIGRAPHIC UDS SLICES IN BLOCKS 2 AND 3
00095 # DOR 1 = 0 : QUADRICHROME SLICES FROM BLOCK O
00096 *
0o0esa 1033 8p 1008 n JSR BUSY
pomesa 1036 86 13 A LbA As13 LOAD WALUE LNTO RT
0Mo0a 1038 B Fhel A STA A1
001014 1038 86 B4 A Lo #E84 "IND" COMMAND TO LOAD DOR (r=&)
DOMD2A 103D BY  F428 A STR RO+B LOAD AND EXECUTE COMMAND.
[_-,’ SGS-THOMSON 21728
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PAGE 003 EF40

00104
00105
00106
omav
ooios

00110~ 1040 B0
OM11A 1043 Bé
0a112a 1045 87
00113a 1048 86
00114A 104A BF

om %
om?
o118
00119
001208 1040 BS
00214 104F BE
o0122a 1052 Bo

00124
omeas

oM2Zra 1055 86
0012Z8A 1057 C&
oma29n 1059 ED
00130 1058 BE

00132A 105E EC
ao33a 1060 €1
001344 1062 27
a0135a 1064 BD
001368 1067 &C
00137A 1069 20

00139A 1083 33

oois
nos2

007444 1060 BD
001458 1070 B&
00146A 1072 B7

O&BA 1075 B&
001498 1077 87
00150A 107A 86
00151A 107c 87

=SA:0

167

04

1149
4

L2

10pa

F&20

F&27

F&25

m'haln BEmm D> x> E R

E -

BEmm

ROR(T:5) =

L L

JSR
LDA
STA
LA
S5TA

* % % W%

LDA
LoX
JSR

ROR REGISTER INITIALTZATION :
RORC4L:0) = 01000 : ORIGIN ROW = 8

000 : DISPLAYED PAGE MEMORY STARTS FROM BLOCK D

BUSY
H30B
R1

4387
RO+B

320

LOAD VALUE INTO R1

"IND™ COMMAND TO LOAD ROR (r=7)
LOAD AND EXECUTE COMMAND.

CLEAR PAGE MEMORY WITH ALFHANUMERIC SPACES
FOREGROUND AND BACKGROUND COLORS = BLACK

W#S0000 CHAR CODE BYTES B B A

MPFILL

* STORE SLICES FOR THE & CHARACTERS OF THE THOMSON LOGO.

*

Loa
Loa
5TD
LoX

Em Lop
cHPE
BEQ
SR
INC
BRA

ETZ2  LEAU

NS035
W$00
~U
KCARY

2,U

CHARACTER CODE C BYTES ARE : $00,301,502,303

BLOCK NUMBER I(3:0)

INITIAL CHAR CODE C BYTE
SAVE ACC. A B B INTO U STACK
SLICE BUFFER ADDRESS

GET ARGUMENTS FOR WRSLAL
SLICES LUADED FOR & CHAR ?
YES, BRANCH

ND, LOAD TEN SLICES
INCREMENT CHAR CODE C BYTE

UPDATE U POINTER

# WRITE THE 4 UDS CHAR CODES INTD PAGE MEMORY.
* BACKGROUND = BLACK, FOREGROUND = WHITE : A BYTE = 370

JSR
Loa
STA

LbA
STA
LEeA
STA

BUSY
#30
RO
it

RT
2.3
Rb

LOAD "KRF™ COMMAND WITH CURSOR LMCREM.
NO EXECUTION !

INIT MATN POINTER TO COLLMM 3R, DN THE F1
ROW AFTER SERVICE ROW
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PAGE

001934
00154A
001554
00156A

ND1SAA
001594
D60
noisia
DO162ZA
D063

DOI&5A
Wl L1
DM&TA
DO168A

DO17POA
DOoiTIA
omr2a
DOIT3A
O01rar

ooré

0mraa
om7en
amana
omain

00183
0MBL
0085
[$1411-1.7

DO18BA
00189
D0190A
001914
00192a

DO194A
001954
0M9sa
omeTa
00198a
omesa
002004
002014

002034

107F
10481
1084
1084

1089
1088
108E
1om

1092
1095

098
109A
io0%e
109F

10A2
10A&
1087
10RA
10a8

10AE
1080
1082
1085

1068
ioeB
108p
Toco
1ocz

10cs
10c7
1cA
10cc
10CF
1001
1004
1006

po4  EF&D

aé
B7
ab
ar

86
ar
:14]
4C
87
BD

B&
B7
86
ar

86
=1
BD
4C
[iFg

BD
Bé

B&
87

86
a7
Bb&
a7
86
a7

ar

SA:D
BO A LDA H#SBO STORE CHAR CODE B BYTE INTO R2
Fa22 L] 5TA R2
TO A LDA o870 CHAR CODE A BYTE INTO R3
F&23% A STA RS
0o A LDA K00 WRITE THE UPPER LEFT CHAR
F&29 ) 5TA R1+8
0o A JSR BUSY
INCA WRITE THE UPPER RIGHT CHAR
F&29 A 5TA R1+8
1008 A J5SR BUSY
26 A LbA 7411 INIT MAIN POINTER FOR THE 2 LOWER CHAR
FL27T A STA R7
1] A LDA L)
F&26 A STA Ré ¥=9
o2 A LDA #5002 WRITE THE 2 LOWER CHAR
Fo29 A STA R1+8
1008 A ISR BUSY
INCA
F&29 A STA R1+8
# LOAD THE 10 SLICES FOR THE QUADRICHROME CHARACTER
03 A LbA 303 BLOCK NUMBER I(3:0)
La A LbB H#sLB CHAR CODE C BYTE
118F A LDX HQUADRT SLICE BUFFER ADDRESS
1149 A JSR WRSLAL
# WRITE THE QUADRICHROME CHAR CODE INTD PAGE MEMORY
# PALETTE = RED-BLLUE-CYAN-WHITE : A BYTE = $D2
* QUADRICHROME SET @3, HIGH RESOLUTLON (R=0) ; B BYTE = SDB
« © BYTE = S4B
10D A J5R ausy
1% A LoA 820 INIT MAIN POINTER : X=20
FL 27 A STA RT
1% A LDA 20 ¥y=20
F& 26 A STA R&
on A LDA #3501
F&20 A STA RO LOAD "KRF" COMMAND
%] A LDA #3548 LOAD CHAR CODE C BYTE INTO R1
Ft 21 A STA Rl
08 A LuA #508 CHAR CUDE B BYI: INIU K2
F&422 A STA R2
D2 A LA HSD2 CHAR CORE A BYTE INTO R3 AND
F&2B A STA R3+8 EXECUTE TRANSFER COMMAND
FE 1009 HERE 8RA HERE




APPLICATION NOTE

PAGE D05 EF4D SA:D
00205 .
002046 » BUSY = TEST BUSY STATE IN STATUS REGISTER BIT 7.
oo207 .
po209 10pa A BUSY EGU *
002108 10b8 70 F420 A TST RO
00211A 100E 28 B 1008 BMI  BUSY LOOP IF BIT 7 = 1
pO212A 10€0 39 RTS
00214 *
p0215 « MPFILL : FILL THE 3-BLOCK PAGE MEMORY STARTIMG FROM BLOCK O
00216 * WITH THE SAME LONG CHARACTER CODE
oo217 e ENTRY : THE TRST BLOCK IS FILLED WITH ACC. A CONTENTS
00218 . THE 2ND BLOCK WITH X REG. (MSB) CONTENTS
0219 " THE 3RE BLOCK WITH X REG. (LSB) CONTENTS.
00220 *
po222 10€E1 A MPFILL EQU -
00224A 10E1 B0 10D A JSR  BUSY TEST BUSY STATUS
002258 10E4 B7 F421 A STA R STORE CHAR CODE INTO R1,RZ,R3
00226A 10E7 BF F422 A 57X R2Z
002288 10ER &4F CLRA INIT MAIN POINTER TO THE BEGIMNING
00229A 10EB 67 F426 A STA R OF THE SERVICE ROW : R& = R7 = D.
00230A 10EE B7  FLZT A STA R7
002328 101 86 05 A LoA  HS05 LOAD AND EXECUTE "CLF" COMMAND
00253 10F3 B7 F428 A STA  RO+B
002354 10F6 8E  O7D0 A LDx #2000
00236A 10F9 30 1F A FILL30 LEAX  =1,X WALT ABOUT 15 MILLISECONDS
00257A 10FB 26 FC  10F9 BNE  FILL3O
002394 10FD BS 91 A LoA  WE9 EXECUTE A "NOP" COMMAND
002408 10FF 57 F428 A STA RO TO ABORT "CLF"
002428 1102 39 TS
24038 (57 SGS-THOMSON
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APPLICATION NOTE

PAGE 006 EF&D .SA:z0

00244 *

Dp245 # AXPNT = AUXILIARY POINTER SET SUBROUTINE

00246 #« ENTRY : ACC.A = 0-0-0-0-73-72-11-10

00247 * ACC.B = D-C6-C5-C4-C3I-C2-C1-C0, WHERE C(D:6)

00248 * IS BYTE C OF CHAR. CODE

00249 # EXIT = R& = YA = 0-0-22-C6-C5-C4-C3I-C2

Do250 L] RS = XA = I0-21-0-0-0-0-c1-c0

00251 * R&(B)I=YP(H)=13

Do252 # DPERATLON : TEMPORARY STORAGE -

00253 * MCD,5) = I0-21-0-0-0-0-0-0

00256 > M{1,5) — 0-0-22-0-0-0-0-0

D0255 * M(2,s} = 0-0-0-0-I3-12-11-10

00256 L M(3,5) = 0-C8-C5-C4-C3-C2-C1-CO

o257 L

DD258 1103 A AXPNT EQU -

002604 1103 32 7C A LEAS —4,S RESERVE & BYTE TEMPORARY STORAGE

DO261A 1105 Ep &2 A 5TD 2,5 SAVE ARGUMENT A & B.

D0253A 1107 S5F CLRB

DD25&A 1108 &6 RORA

DO265A 1109 46 RORA

DD256A 1108 46 RORA CY=12,A7=11,A6=10.

DD2&67A 1108 56 RORB B7=12

DO0258A 110C 49 ROLA

DO2&9A 110D 548 RORB B7=11,B6=12

O0Z70A 110E &9 ROLA

DOZr1A 110F 56 RORE B7=IU0,B6<21,85=12

00272A 1110 1F 98 A TFR B,A DUPLICATE RESULT INTD ACC.A

DOZ74A 1112 c&4 20 A ANDE  HS20D B = 0-0-12-0-0-0-0-0

0027sa 1114 84 cO A ANDA  FSCD A = 10-21-0-0-0-0-0-0

D0Z76A 1116 EP E4 A sTD 0,s SAVEAE B

0O0278A 1118 8D 10p8 A JSR BUSY

00279A 1118 E& &3 A LDa 3.5 RESTORE INITIAL ARGUMENT

p0280a 1110 ¢4 03 A ANDE  HS03 KEEP ONLY THE 2 LSB

OO0281A 111F EA Eb A ORB 0,.s 8 = 20-21-0-0-0-0-C1-CO

DOZB2A 1121 FT F&25 A 4 1: ] RS STORE INTO RS=XA

00283A 1124 E& &3 A Lo8 3,5

D0284A 1126 5& LSRB

DOZA5A 1127 54 LSRB B = 0-0-0-C&C5-C4—C3-C2

DO0288A 1128 EA &1 A 0oRB 1,5 B = D-0-22-C6=C5-C4-C3~-C2

DO287A 112A FT F424 A 518 R& STORE INTD R& = YA

~-THOMSON 2538
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PAGE 007 EF40 -SA:0

DO289A 1120 A6 62 A LDA 2,5 RESTORE Z3-Z0 ARGUMENT
002908 112F 86 D8 A ANDA F308 TEST I3

DO2MA 1131 2r 08 113e BEQ AXPNTS

002928 1133 B6  F426 A LDA YpP 3=1 = YP(&)=1.

002938 1136 BA &0 A ORA LR

DO294A 1138 BT Fé26 A STA YP

00296A 1138 32 &4 A LEAS 4,5 UPDATE STACK POINTER
00297A 113D 39 RTS

00299A 113 B6  F426 A AXPNTS LDA YP 3=0 = YP(&)=0.

DO300A 1141 B4 BF A ANDA  H3BF

DO301A 1143 BY  F426 A STA YpP

00303A 1166 32 64 A LEAS 4,5 LPDATE STACK POINTER
00304A 1148 39 RTS

oo30s L]

00306 # WRASLAL = WRITE 10 UBS SLICES.

oozo7 = ENTRY : ACC.A = 0~0-0-0-13-12-I1-10, WHERE Z{3:0) IS
00308 * BASE ADDRESS FOR uDS SLICES.

no3oe * ACC.B = D-C6-C5-C4~C3-C2-C1-C0, WHERE C(D:6) IS
00310 - BYTE C OF CHAR CODE

00311 - X POINTS TO THE SLICE BUFFER.

Do312 = EXIT = A & B DESTROYED

no313 - X=X+ 10.

DO314 *

Do315 " AUXILIARY POLNTER IS USED : BIT 2 = p OF
oo31a * "BYTE LOAD™ COMMAND =1

00318A 1149 BD 1103 A WRSLAL JSR RXPNT SET AUXILIARY POINTER.
DO320A 114C B& 34 A LDA R34 "BYTE WRITE COMMAND "
D0321A 114 B7  F420 A STA RO STORE COMMAND WITHOUT EXEC.
DO32Z2A 1151 €6  OA A LDB L) INIT LOOP COUNTER FOR 10 SLICEs.
DO0326A 1153 M6 BO A WRSLAT LDA 0, X+ STORE A SLICE AND EXECUTE
DO325A 1155 B7  F&29 A STA R1+8 TRANSFER INTO MEMORY
00325A 1158 BD  10DB A JSR BUSY

00328A 1158 B6 04 A LDA ns04 INC. SLICE CNTER = R5(5:2)
DO329A 115D BB F425 A ADDA RS
003304 1160 87  F&25 A STA RS
003328 1163 5A DECB DEC. LDOP COUNTER
UD333A 1164 26 Ep 1153 BNE WRSLAT
DO335A 1166 39 RTS
26138
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PAGE 008 EF&4D =SAz0

00337 *

00338 * SLICE VALUES FOR UDS CHARACTERS OF FIGLRE 15

00339 =

003408 1167 20 AR CAR1 FCB  $20,338,83C,$3E,33F,83F,81F,$1F SOF, SOF
003418 1171 04 A CARZ FCB  304,%1C,$3C,57C,SFC,SFC,SF8,$F8,5F0,5F0
003428 1178 o7 A CARS FCB $07,5C7 ,$E3,5F3,5F9 ,5FC,SFC,SFB,SED,SB0
00343A 1185 ED A CARL FCB  $EO,SE3,SC7,$CF,$9F,3$3F,$3F,$1F, 307,301
00344 *

00345 * S ICE VALUES FUR QUADRLCHROME CHARACTER (FIGLRE 16)
00346 *

DO347A 118F 9r A QUADRI FCB $9C,S5A, $A3,36A, 309, SBE 592,368,529, 386
00349 END

TOTAL ERRORS D0000--00000

TOTAL WARNINGS 000P0--0D00D

PROGRAMMING THE EF9345 IN 80
CHAR/ROW MODE

CHARACTER CCODE (figures 20 and 21)

In 80 char/row mode, the screen is made of 25 or
21 rows of 80 characters.

Each character is displayed in a 6 pixels by 10 lines

window, which is associated with a character code

in a page memory.

For a page, one of two character code formats must

be selected :

* Long codes (12 bits), which consist of a C by'e
and an attribuie A nibble.

= Shoricodes (8 bits), which consist of only 2 C byte
{see figure 20).

With short codes, the C byte selects one of the 128
intemal alphanumeric characters (Go set), and cha-
racters are displayed without aftributes.

Long code formal provides an additional 1024 mo-
saic character set and four atiributes : D (color se-
lect), N (negative), U (underiine) and F {fiash). For
each character, the foregroundbackground colors
and the inser atiribute are selected by bits D and N
from the values programmed in DOR and MAT
registers.

ﬁ SGS-THOMSON

PAGE MEMORY

With long character code formal, a page memory
consists of three 1 Kbyte blocks. The same rules as
in 40 charfrow mode apply to page memory selection,
The first {resp. second) block holds the C bytes of the
characters in even (resp. odd) position on the rows.
Every two consecutive characters have their A nibble
concatened to make a byte stored in the third block.

Short character codes are similarly packed in two
consecutive blocks which hold only C bytes.

ACCESS TO CHARACTER CODE

KRL command performs long character code trans-
fer between registers R1-R3 and the memory. R1 is
used for C byte transfer and R3 for A nibble trans-
fer. When loading a character code, the A nibble
must be repeated in R3.

KRC command is similarly used for short character
code access between R1 and the memory.

Both KRL and KRC commands use the Main Pain-
ter (R6, R7) for memory addressing. With a page
memory starting from block number Z{0:3}, R6 holds
the Y row number and £3-Z2. As the character po-
sition on a row is given by X(0:5) and Z0, it must be
transcoded to obtain the A7 value with Z0-Z1 in the
most significant bits (see figure 22).

27/38
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Figure 20 : 80 Char/Row Character Code.
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Figure 21 : Color Selection.
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Figure 22 : Transcoding an Horizontal Screen Location into a R7 Pointer.

1 &8 &5 4 3 2 1 0

7 [:1 5 4 3 2 1 o
Ratate right
|b|lx5[xlll3|JC'ZIXl|X0!hﬂ —i |bﬂ|b‘| xﬁlmlxalﬂimlxu

e S e
Character posinon (0 1o 79) X =10 o 39)
Block parity EBB-AN44T-23
L5y SCS-THOMSON 2938
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PROGRAMMING THE EF9345 IN 80 CHAR/ROW MODE

PAGE 001 EFBOD SAz0
poom oeT LLE=110
00003 "
DO004 * EF9345 PROGRAMMING EXAMPLE IN BO CHAR/ROW
00005 #* THIS PROGRAM IS WRITTEN IN 6809 ASSEMBLER LANGUAGE.
00004 # AFTER INDIRECT REGISTERS IMITIALIZATION, Two
Dooar « CHARACTER STRINGS ARE DISPLAYED AND A ROLL-UP
Dooos * OPERATION IS MADE.
Doo0? -
ooo11 #* EF9345 REGISTER ADDRESS
00013 Fhk20 A RO EaQU SFL20 COMMAND/STATUS REGISTER
00014 F&21 A RT EQu RO#+1 DATA REGISTERS
0oa15 Fh22 A R2 EQu RO+2
D006 F423 A R3S EQU RO+3
oom7? F4L24 A REG EQU RO+& AUXILIARY POINTER (Y)
o018 425 A RS EQU RO+S AUXILIARY POINTER CX)
oore Fh26 A R& EQu RO+6 MAIN POINTER (Y)
00020 F427 A R7 EQu RO+7 MAIN POINTER (X)
noazz F425 A XA EqQu RS
00023 F&24 A YA EQU R4
0002& ¥ A XP EQu RT
00025 F&26 A YP EQu R&
oogz? %000 A STACK EQU 4,000
00023 3FE0 A STACKU EQU STACK-128
D0030A 1000 ORG $1000
o032 1000 A MAIN EQU *
00034A 1000 10CE 4000 A LoS FSTACK  STACK INITIALIZATION
00035A 1004 CE 3F80 A Lou FSTACKU
0DO37A 1007 B6 91 A LDA 32| LOAD AND EXECUTE A "NOP" COMMAND
00038A 1009 87  Fh28 A STA RO+E WITHOUT TESTING BUSY
00040 *
00041 = TGS REGISTER INITIALIZATION :
00042 # 7650 = D : 625 LINES (50 HI)
00043 & TGS1 = 0 : NOT INTERLACED
000k4 * T652 = 0 : HORIZONTAL RESYNC. DISABLED
0004S #* TGS3 = 0 : VERTICAL RESYNC. DISABLED
00046 * TG54 = 0 : HORIZONTAL SYNC. ON HVS/HS PIN AND
00047 - VERTICAL SYNC. ON PC/VS PIN
00048 * T6S5 = 0 = SERVICE ROW ¥ = 0
ODO4Y #® TGS(7:6) = 11 : BO CHAR/ROW MODE, LONG CHAR CODE (12 BITS)
0oos0 -
DDO52A 100C BD 1002 A JSR BUSY
00053A 100F 86 c0 A LDA [ 2] LOAD VALLE INTO R1
000S4A 1011 B F&21 A STA R1
0DOSSA 1014 86 81 A LbA [ 1.1 “IND™ COMMAND TO LOAD TGS (r=1)
DDOS6A 1016 BT  FL2B A STA RO+B LOAD AND EXECUTE COMMAND.
338
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PAGE 002 EF80 SA:0

00058 ¥

00059 % MAT REGISTER INITIALIZATION :

00060 * MAT(2:0) = 100 : MARGIN COLOR = BLUE

00061 % MAT3 =1 = I SIGNAL IS HIGH DURING MARGIN PERILOD

00062 & MAT(S5:4) = 00 : FIXEP COMPLEMENTED CLRSOR

00043 * MATA = 1 = CURSOR DISPLAY ENABLED

00064 * MAT7 = 0 : NO Z0OM MODE

00065 -

000&7A 1019 BD 1002 A JSR BUSY

000&8A 101C BA  4C A LDA H34C LOAD VALLE INTO R1

000694 101E BT F&21 A STA R1

0007T0A 1021 B& 82 A LDA Hi82 "IND™ COMMAND TO LOAD MAT (r=2)

00071A 1023 BT F428 A STA RO+B LOAD AND EXECUTE COMMAND.

00073 *

00074 * PAT REGISTER INITIALIZATION :

00075 * PATO = 1 : SERVICE ROW ENABLED

00078 * PAT1 = 1 : UPPER BULK ENABLED

00077 * PAT2 = 1 : LOWER BULK ENABLED

ooora #* PAT3 = 1 : CONCEAL ENABLED

00079 * PAT(5:4) = 11 : I SIGNAL IS HIGH DURING THE

00080 * ACTIVE DISPLAYED AREA.

00081 * PATG = 1 : FLASHING ENABLED

00082 * PAT? = 0 : 80 CHARFROW MODE, LONG CDDE

00083 *

000854 1026 Bp 10p2 A JSR BusYy

0003&A 1029 BS 7F A LDA HSTF LOAD VALUE INTO R1

00047 1028 A7 F421 A STA R1

nooasa 102E 86 B3 A LDA NSES "IND" COMMAND TO LOAD PAT (r=3)

00089a 1030 B7  F42B A STA RO+B LOAD AND EXECUTE COMMAND.

oo *

00092 * DOR REGISTER INITIALIZATION :

00093 * DOR(3:z0) = 1111 : COLOR €O = WHITE

00094 # DOR(7:4) = 1000 = COLOR C1 = BLACK

00095 # INSERT ATTRIBUTE i IS SET FOR ANY CHARACTER.

00096 -

00098A 1033 B0 1002 A JSR BUSY

00099A 1034 B&  8F A Loa HE8F LOAD VALUE INTO R1

00100A 1038 B7 F&21 A STA R1

00101A 1038 84 84 A LbA 84 “IND" COMMAND TO LOAD DOR (r=4)

00102A 1030 BY  F428 A STA RO+8 LOAD AND EXECUTE COMMAND.
L7 SGS-THOMSON bt
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PAGE 003 EFB0  .5A:0

00104 =

0oios * ROR REGISTER INITIALIZATION :

00106 * RORC4:0) = 01000 : ORIGIN ROM = B

omo? % RORC7:5) = D01 : DISPLAYED PAGE MEMORY STARTS FROM BLOCK D
[elug[i:] b

O0110A 1040 BD 1002 A JSR  BUSY

001114 1043 86 28 A LDA A28 LOAD VALUE INTO R1

001127 1045 B7  £421 A STA R

QM13A 1048 86 87 A LDA  #s87 "INO" COMMAND TO LOAD ROR (r=7)
001164 104A B7 F428 A STA  RO+B LOAD AND EXECUTE COMMAND.
00116 -

00117 * CLEAR PAGE MEMORY WITH ALPHANUMERIC SPACES

o118 * BACKGROUND COLOR = CM (MARSIN COLOR)

00119 P

00120A 1060 B& 20 A LbA  #320 C BYTE FOR EVEN POSITION CHAR.
DO121A 104F B8E 2000 A LDX  #32000 C BYTE FOR ODD POSITION AND A NIBBLES
00122A 1052 ¢6 04 A L M PAGE MEMORY FIRST BLOCK NUMBER
DO123A 1054 B0 1008 A JSR  MPFILL

00125 * WRITE "ABCD..." WITH FLASH AND NEGATIVE ATTRIBUTES
omzs « ATTRIBUTE BITS (D, N=01 =

omzr - BACKGROUND COLOR = CD DEFINED IN DOR

00128 «  FOREGROUND COLOR = CM C(MARGIN COLOR)

00M30A 1057 B 10B2 A JSR  BUSY

DO0131A 1054 86 51 A LDA  #351 LOAD "KRL™ COMMAND WITH

001324 105C B7  £420 A STA RO CURSOR INCREMENTATION

DO136A 105F 86 28 A LA HS28 INIT MAIN POINTER CCURSOR)
001357 1061 B7  F426 A STA  R&

DO136A 1064 86 00 A LA  #300

DM37A 1066 B7 F427 A STA  RT

001394 1069 B6  CC A LDA  #SCC LOAD ATTRIBUTE NIBBLE (REPEATED
DO40A 1068 B7  F425 A STA  R3 INTO R3).

001428 106E ©6  OA A Lo #10 LOGP COUNTER FOR 10 CHARACTERS
DO143A 1070 86 41 A LbA A FIRST CHAR CODE € BYTE

D0&5A 1072 B7  F&29 A LOP STA  RI+B STORE C.C. C BYTE AND EXEC COMMAND
001464 1075 4C INCA INCREMENT € BYTE

DOV4TA 1076 BD 1002 3 JSR BUSY

001484 1079 SA DECE BEC LOCP COUNTER

DO149A 107A 26 6 1072 BNE LooP
32/38
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PAGE 004 EF80 -5A:0
005 * WRITE "KLM...." WITH UNDERL INING
ams2 & (0,N) = (0,0) = BACKGROUMD COLOR = CM
0o15s * FOREGROUND COLOR = €O
DO155A 107C B&  2A L) LDA e =] INIT CURSOR
0DDS6A 10TE BY  Fe26 A STA R&
Qo1s7a 1081 86 OO0 R LA #500
001584 1083 BT  FA27 A STA RT
0Ms0s 1086 86 22 A LbA 322 ATTRIBUTE NIBBLE INTO R3
001614 1088 B7  F423 A 5TA R3
001638 1088 ©6 (OA A LoB #10
O&4A 108D BE& 4B A LDA L
Q&6 108F BY  FA29 A LOOP1  STA R1+8
Q016TA 1092 &4C INCA
00684 1095 Be 1002 A 5k EUSY
0M&9A 1096 SA DECE
00V70A 1097 26 F&6  108F BNE Loge
ooz # ROLL-UP OPERATLON EXAMPLE
O0i74A 1099 B0 1002 A JSR BUSY
0O7Téa 109C B6  BF A LDA HSBF EXECUTE ™IND'" COMMAND TO READ ROR REGISTE
OO177A 109E B7  F428 R STA RO+8
O7rea 10A1 BO 1002 A J5R BUSY COMMAND EXECUTED?
O0180A 10A& BE  F&21 A LDA mM READ RESULT FROM R1
O0182A 10AT C6 87 A Log wsar STORE “IND™ COMMAND FOR LOADING ROR
OI83A 1049 F7  F420 A STB RO
omas 10AC A LOCPS  EQU *
OO187A 10AC BY  F429 A STA R1+8 STORE VALUE TO BE LDADED INTO ROR
QOMesA 10AF BD 1002 A JSR BUSY
001894 1082 B0 10C6 A J5R WAIT TEMPO
001904 1085 4C INCA
00191A 1086 34 (2 A PSHS A
0m92a 1088 84 1F A ANDA  HS1F YOR = ROR(4:z() = 317
Q01934 1084 81 1F A ctrPa  #31
00194A 108C 35 02 A PULS A
O0195A 10BE 26 EC  10AC BNE  LOOP3
001974 10c0 B4 EO A ANDA  HSED IF YoR=31, SET YOR=8
00198A 10c2 B8 08 A ADDA BB
00199 10c4 20 E6  10AC BRA LOmP3
0oe01 10cé A WAIT Eau *
00202A 10cé 34 10 A PSHE X
002034 10c8 8E  FFFF A WAITT LDK FSFFFF
00204A 10cB 30 1F A WAITZ LEAX -1,X
00205A 10¢cD 26 FC  V0CB BNE WALIT2
002064 10CF 35 10 A PULS X
0o207A 1007 39 RTS
SGS-THOMSON i
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PAGE 005 EFBO =SA:0
00209 -
00210 & BUSY @ TEST BUSY IN STATUS REGISTER RO(T)
00211 "
o0z13 10p2 A BUSY EQU -
D0214A 1002 7o FAZ20 A TsT RD
00215 1005 22 FB 1002 BMI BUSY LOOP IF BIT 7 = 1
00216A 1007 39 RTS
ooz &
00219 #® MPFILL = FILL THE 3-BLOCK PAGE MEMORY STARTING FROM BLOCK O
00220 - WITH THE SAME LONG CHARACTER CODE
anz21 - ENTRY = THE 1RST BLOCK IS FILLED WITH ACC. A CONTENTS
oozz22 - THE 2ND BLOCK WITH X REG. (MSB) CONTENTS
00223 - THE 3RD BLOCK WITH X REG. (LSB) CONTENTS.
00224 *
00228 4. A NPFILL EGQU L
00z2&A 1008 B  10p2 A ISR BUSY TEST BUSY STATUS
00Z29A 10pe BF  F&21 A STA R1 STORE CHAR CODE INTO R1.RZ.R3
00230a 10DE BF  F&22 A STX r2
00252A 10ET &F CLRA INIT MAIN POINTER TO THE BEGINNING
0D233A 10E2 BT  Fe26 A 5Ta R& OF THE SERVICE ROW = R6 = R7 = 0.
002344 10E5 BT F42Z7 A STA RT
DO236A 10EB B& OS5 A LDA w305 LOAD AND EXECUTE “CLF™ COMMAND
00237A 10EA BT Fé28 A STA RO+8
00239A 10Ep BE 0700 A Lox ¥2000
002504 10F0 30 TF A FILL3D LEAX -1.X WALT ABOUT 15 MILLISECONDS
002414 10F2 26 FC 10FD BNE FILL3ZOD
D0243a 10FL BE F1 A LDA 4 )] EXECUTE A "NOP™ COMMAND
002444 10F6 BT  F4Z8 A STA RiH+8 TO ABORT "CLF™
002458 10F9 39 RTS
00248 END
TOTAL ERRORS CO000--00000
TOTAL WARNINGS 00000--00000
34/38
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PINTERS
¥ 10,1 ;B3 ¥ =401 ;B0 3
I‘“I“"I‘”J‘_r’ﬁ'l.’ (o | we I'I“l“i‘l"l’l'lﬂ P4
mAR AUXILIARY
X =20 te 39 PO X =0w39 R
r“?l'"rﬁl'_lxlzi 1o | 7 [““L"'l‘j'J’l’J'Jo_]”
INDIRECT REGISTERS
" & 5 & 3 2 10
[aiongz] | 4 ) ] mome=n
N,
g .' Oiragan row acodecs
L YOR ¢ 8 w031
— = Biock orgn (il
Service rowe select
| v = 1o
-
T § 5 & 3 I v o0
| I .
(L T T T TTT]vesu-n
1o 626/625 e
— a Insecdsced
Tl e o Sy e e e e HOSWRGIMR] 1y N eralle
CHAR CODE Ty | TGEy
&0 CHAR LONG T o | o
&0 CHAR VAR o 0
A0 CHAR EHORT 1 o
B0 CHAR LONG o 1
RO CHAR SHORT o 1
-
- WEEHT M PATE
INLAY o o e g Flash enabie
BOXING a 1 7 8 p s 3 2 b @
CHARACTE i MARK ] ] T e
Ay =
AETIVE AREA MARK il 1 [ I— I____" —[“‘Tm|m| {m”* 2
I_. Baign enlor
‘—. Masrgun Ineert
. L = Curnor display enable
CURSOR DISPLAY MODE MATg | ATy
FIXED COMPLEMENTED o o - ——
FLASH COMPLEMENTED 1 o
FIXED UNDERLINED o 1 NOTA : PROGHAMMING BIT VALUE
FLASH LINDE FL I NED [] L 1= True
D = Faka
DOR in 80 char/row DOR in B0 chun frow
7 6 65 4 3 2 1 o ¥ & &% 4 A 2 1 o
[zs]z[ 2]z [z]z]2] =] [=] [ ]e 01 m] 0[50 copma)
e — —-—"“-“"—":
; €1 =]
Bbh O DORGYy DOR 0
EBB-AN44T-25
Ay R R
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40 Char/Row Fixed Long Codes
BICHROME CODE CUADRICHROME CODE
T B & 4 3 2 1 0 T & B 4 3 T 1 0
=14 4 v v 441 EEYTE =1 0 o0 4]
[ 1 [L[=[n[[]  eeve T i
I InaevL I It
Dioasile hesgth Low Resolution
Concal Subset index
Dokl whdih {sow resolutson only)
— Typt snd st Se1 Muimoar
Clno mlr mpopm]  asme [, epoonemeny ]
t Background color Coy
Flash {Biank)
» Forsground colos Cy
Negative (Rewrse wdeo)
EBB-AN44T-28
Type and Set Number of Character
Code : B (4:7) Per Set Set Set Coll
Name Type Location
7 6 5 4 C{0:6)
1 ] 128 Standard Mosaics Gio SEMI-GR
4] 1 1 32 Strokes Gy :
0 0 5} 128 Alpharumerics GO
0 "l N Bl ON-CHIP
0 [¥] | ROM
i ] E Accentued Lower Case Alpha | Geo c
R | ALPHA H
G21
L | A
1 o 1 1 | 0
N 100 Alpha UDS G0 M
E E
[} 1 1 100 Semi—graphic UDS G0 SEMI-GR EXTERMAL
1 1] 100 Semi-graphic UDS G'"11 = MEMORY
8 Sals of 100 Qo
1 X X 0 |CUADRICHROME
Quadrichrome Character Q7
Mota : Programming bil value
1 = True
0 = False.
L57 S6S-THOMSON SR8
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80 Char/Row Character Code

T & B 4 3 2 1 0O a z

1 0 T 6B 5 4 3 2 1 0

2 1 o

[TT’;‘.I;I"i"I“I"l"

Ilnwlﬂ

C

ALPHANUMERIC CHAR CODE

N = Nogative
F = Flash

U = Underline
D ~ Color se1

128 ALPHANUMERICS
In Gp set.

In[llxixlllxlxli] N|FlulD
e

——

C

e —

A

MOSAIC CHAR CODE

A i

CEDICATED

MOSAIC
SET

PR AP EL N -D

- EBE-ANGAT-ET

COLOR SELECTION

BACKGND
COLOR

FOREGND |
COLOR

=]
=

9]
=
=33

- ) -
)
E

G

(Ca, Cs, 10, i) : defired in DOA
G - margin color defined in MAT




