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| _ .
Paac. 003 2poLl .5as0 ot
R e ‘ - Tha aim of this application note is to aid EF9340 (VIN) and EF9341 (GEN) users in buildin 'g 3 comple:
i i y =
i ~ o 3 =Y s o T . P e o e i disptay tmittora videotexterminat, ora mr:n:: purpose 25 x40 characterdispisy umit. Tha first o Tt
i i \fiv WM zmw 5 M Mm..m R Man.xc_ om“wwﬂ. Mw Mnm_%p FROM PAGE -MFMORY of this document gives a design example, then programming informations beyond those included in
.N [SRV IS ] J.J sdue A Y - 2 Al 1 > - N 1 P . l l\».&, ).\.C/\,
|1 003554 4297 B7 4044 A sav SAVE INTO SAV AND Sav+l. Slo= L CAasheclgy) SO provided. ik .
003574 4212 F7 4045 A SAV+1 i .
00323 6215 8§56 40 A #3540 SET M REGISTER IN "WRITE INTO P.M ; H
- - ’ ¢ sile - HARDWARE DESIGN
023754 4217 D 41E5 A LOADM WITHOUT INCREMENTATION' MODE. ” !
mw.-u» N_.u. ”.., mm . RES . - _ A comglete display unit has been designed to operate with a main CPU board. Schematic diagram of the
Pty .\..\.,w wu.. 5195 A a0 ESTORE INITIAL PARAMETER FROM STACK. ! display board is given in figure 6.and a block diagram in figure 1. It can be divided into three main
9G372a S21C 32 21895 A 14 .
. ; t :2_0339 blocks :
Q33734 §21F 37 EC0O A TAA TRA WRITE CHAR..CODE GIVEN AS PARAMETER _ ¢
333744 4222 F7 ECOL A STAB  7TR8 INTO P.M. LOCATION (9,31) - , ~ The basic display unit N )
20375a 4225 36 & A LDAA  #5A0 SET M RIZISTER IN "READ SLICES" MODE _ . — Theextended character generator
|} 9037£a 4227 3D 41Z6 A JSR  LOADM o _ g ¢ectntetac : T .-
[ {20377a 4220 Cc6 04 A LNAB  #10 ZS. LOOP COUNTER FOR 16 RED _ ' , )
| 1 3337Ia 4220 ED 4134 & JsR  BUSY 0P ERATIOKS. ; . . ;
| 0oz7es 4227 25 £CO1 4 LDAA  TRS et TR3 IN ORDER TO LOAD THE : ; LB sicanpiaviunic :
AN 32 * .
i n 33322 i , TRANSFER REGISTER. ' ! The basic display unit performs all the display functions and consists of : g2
| ) : , I — GEN (EF3341) iy .
i 4232 BD 4194 A RDGENO JSR BUSY : i ; — VIN (EF9340)
" 1235 5 ECO0 A LDAA  TRA READ A SLICE FROM TRA. i — The page memory.
i L2353 A7 00 A STLA 0,X . STORE INTO BUFFER. |
{ 4318 23 ¢ 1K : ' GEN contains a character generator, a character code register and two 8 bit _..omanma -~ TA and TB -
_ £212 35 ECO1l A r,::» - TR® RZAD TRB TO LOAD AGAIN A SLICE. _ which provide a buffered interface with a microprocessor data bus.
| TN " aocy v ey 5 f . e . VIN contains a timing generatcr, an access automaton and a display automaton.
W ~23E SA - 2tC DECREMENT LOOP COUNTER. 5 ¥ T . de of 1K x8 ic RAM devi
| 4237 25 Fi 4232 BNE  RDCENO IF NOT 0, LOOP AGALN. : S RESEERIY S NaceORIOPNKIC Static g
| h : . :
2053304 4241 85 40 A LDAA #3540 SET M RIGISTER IN "WRITE INTO P. 1.2 i et
| |-u0331a 2243 33 4lge A JSR LOADM  WITKOUT, CURSOR INCREMENTATION' xocm. - R s
M mmmuna .\.m;o mm wmw.x A LDAA AV . The display unit interface with the microprocessor through the transfer registers of GEN. Data ard
_ ...F-uww ...cfm.w.u 5045 A LDA3  SAV+] command transfers are performed through the two 8 bit registers — TA and TB —, under the control
[ 1 902534 425C 22 4164 AL IS8 BUSY 2 i of the Erabie {E) and Read/Write (R/WV) signals provided by the MPU board. The ?i signal contrals
} ) muu A 324 37 ZC00 A 3Tal . TRA RESTORE CHARACTER CODE INTO PAGE i ttie directiorn: of data or ﬂo::‘:nja transfer.
| | %3794 4252 7 EXJL A TaBTR3 MEMORY LOCATION (0,31). A "low" state on the R/W¥ line enables,the input buffers and data is transferred to Omz on the falling
| numw N, o 828 i edge of the E signal if the device has been selected {CS = 0). A high state on the Read/\Write line sats up
Go3¥y, * i : : ; GEN for a data transfer to the microprocessor data bus when CS = 0. The GEN output buffers are
| Uowww ‘ﬁl**l&****ﬁb****&**ﬁt*%*w******************»**I**}lll**t&l m:mU_rQ when n?ﬂ proper address OJQ nT.m m:mu—& UC_mO are present.
L1 50439 . * WRGEN:THIS SUBROUTINE WRITES 10 CHARACTFR SLICES TNTQ The €T it tine specifies whether data (C/T = 0} or command (C/T = 1) is (o be transferred fromy
| 074321 * A CHARACTER GENERATOR. THE PAGE MZ!MORY LOCATION to GEN iransfer registers.
i ,m-um . ¥ ﬁ...u.o.,".an IS CSED TO STORE THE CHARACTER CODE - The DD-D7 !ines of GEN are2 connected to the microprocessor bus through a wﬁ.m <0 Bidirectionnal
| “u=<3 & SIt Wu. »w A PARARMET mm IN A AND B ACCUMULATOR. ._ Driver (the AMPU board data bus is inverted).
2074 N T3S Loca Aoy CONTENTS IS FIRST SAVED INTO Address decoding with a 74LS04 and a 74LS30 devices selects the mmu:nocon:ﬁ Driver and GEN
S * m.x..ml.»./m WILL BE RESTORED AT THE END OF THE when the hexadecimal value of the 8 MSB on the mictcprocessor address bus is EC and when the VUA
mw.,.wu g ». DUSING . line is higheThe B/A and C/T inputs of GEN are respectively connected to the AQ and A1 lines of the
S i ENTRY PARAMETERS : A AND B ACCUMULATOR CONTAIN address bus in order to have access to the GEN registers through four consecutiva addresses :
0CsC3 * THE CHARACTER CODE WHOSE THE SLICES ARE .H.o wm ECO0 for TRA
Aot b i A --£C . . 5
m..,d.rw ) » WALTTING eiec . — ECG1 for TR8 w data transfer registers .
(RS RS] ® X = MZMORY ADDRESS OF THE BUFFER WHERE THE *- mﬁDN, WO« CRA ’ . .
il i * SLICES ARE TO BE STORE — ECO3 tor CRB v command transfer registers
[P GoLl2 * EXTERNAL wmmmxﬂ..nmm.Noz.ﬁonwcx.mcm<. - .. : .
| 1 ©0s13 * . KGISTER DESTROYED: X. 5 Therefore, the whole display unit is accessed from the microprocessor through only four addresses.
oL *W&*i**ﬁ}*i&&*%*t&l**rl&*l*l*kk*&**w%*»*#&*&%t*&liﬁtril!}.‘
CILl5A 4256 36 WRGEN PSHA SAVE PARAMETER ON STACK .
| C32154 3257 37 PSil3 1.3 — Clock generation
! 03117A 5238 36 PSHA SAVE A AND B
nuﬁ 134 417 37 PSH3 : The half-dot frequency clock (3,5 MHz) is impiemented with a Voltage-Controlled Qscillator 7415124
“ Gl-l2x 425A C86 IF A LDAB  #31 "SET CURSOR AT THE BEGINNING OF. wo: and a 3,5 MHz crystal. The VCO's outgut is connected to the CLK input of VIN. )
i 32234 4238 23 4lyr A JSR ROW NUMEER 31 (SERVICE ROW). ' : .
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PAGE 0C6 APPLI .S2:0 ! ; « .
i 1.4 — Internal bus organization ) .
c ”mww “.:Z:»:1»»::»»:::: kA KRRk kKRR A ok ek The display tni is organized around 2 internal buses controlled by <_2 :
35255 * LOADX: LOADS THE CURSOR X COUNTER WITH THE A - -a 18 bitdatabus: A (0:7), .8 (0:7).
1233 * ACCUMUTATOR CONTINTS. . - a 10 bit address bus : AD (0:9),
C348 * RESISTER DESTROYEDL : A.
GJist kAR kA k KRRk Rk KAk kAR AR KRR KRR IR KA R KRR KK XAk & Transfers on the internal data bus are controlled by four signals provided by VIN :
om.n. m . = ! — R/WI : internal Read/Write signal (A write is active “low").
o.;;%.?..». 41AA BD 4194 A LCADX JSR BUSY ' - SG -:character generator select signal.
M G3I5i4 412D B7 ECO2 A STAA CRa WRITE A CONTENTS INTO CRA — S : page memory select signal.
1y O°IASA 4130 So 40 A LDAA  f#LDX L0AD "LOAD X" COMMAND INTO CR3 — ST :GEN transfer register seiect signal.
;052508 4182 87 ECC3 A STAA CRB : - Tppamy a0
C] 092574 4185 39 . RTS ) . Arrangements of these four control signals allow all the data transfer modes between the GEN registers,
|1 G2233 ] - R the page memory, the character generators and VIN. Figure 2 summarizes all the data transfer modes.
H Ounmm Kkkkkkkkkhkkhkkkkhkhhkkhkkhkrkhrkkrxhhkkxkkkkkkkhkkehhkk -
| 02270 % LOADY: LOADS THE CURSOR Y COUNTER WITH THE A _ SoNTROU ADDRESS BUS AD (0:9) | DATA BUS A(0:7), BLO:7)
i 33271 * .. ACQUYULATOR CONTENTS. ' | e - - T
05272 * . REGISTER DESTROYED : A . RIS = g S
0532273 Edkkxk kR kiR KRRk Rk RK KAk SRRk K ek Rk Read | Active | V/INDOW ADDRESS (X", Y} | MP— VIN, MP—CC
voi7s : i - : i r | or CURSOR (X, Y) .
JT27 54 4126 BD 4194 A LOADY . JSR 3USY e " Read | Active SLICE ADDRESS  (NT) GC ar CC—VIN
{.C327¢%a 4129 37 £C02 A STAA CRA WRITE A CONTENTS INTO CRA ! Acti — T—VIN
| 232773 413C 86 20 A" - LDAA #LDY  LOAD "LOAD Y" COMMAND INTO'CRS ML e . .
| $J273a 413E B7 “ECO3 A STAA CRB : . Read + Active. | Active | CURSOR (X, Y]} MP—=T -
{1 252724 41C1 39 U RTS p ) ) Wrte i Active ~ Active | CURSOR (X, Y) T—MP
hico2 * : . _ Read Active ' | Active | SLICE ADDRESS (NT) GC—T
52 . e sk ek e e ke e ek ok ke ok ke e e ok e ek de ek ek ek e Rk R ok e e o Write Active Active..] SLICE ADDRESS INT) T T—GC
£ % LOADYY : SETS THE CURSOR POSITION (X,Y). i : : L
. EXTRY PARACETERS: . _ N MP : Page Memory T : Mail Box . GC : Character Generator CC : Character Code Register
* ACC.A=X VALUE. = : ]
= © ACC.B=Y VALUE. ) oy FIGURE 2 — DATA TRANSFER MODES
B »REGISTER A IS DESTROYZD. Data transfers on the internal data bus may be :

Aanqna
oC33iaA

| 58332
i 33333a
| 633t2a

11 G233

SREIVERY

PRI DN T S S
[N Sl o S =
LU LVUONO
SV IV ST

L LW W to W
WS aoNwo o

e e e de sk ok e ok e e ke ke ok ok e e o ok ke ko ke ke ek e ek e
* b it

L0ADX LOAD X COUNTER.

414A A LOADXY JSR
- TRA
4136 A JSR LOADY LOAD Y COUNTER. )
i RTS
%

4194
EC02

ECO3

kkkkikihkkkihkrkikhkhhkihhtikokhkikkkkkkkhkhkhk ki
* LOADYO: THIS SUBROUTINE LOAD THE YO REGISTER

c* WITH THE A ACCUMULATOR CONTENTS.

* - REGISTER DESTROYED : NONE. .
ARRAXKRRKERKARKXRAXAA IR R RK Kk hhIARXR Ak Kk kkfrikkik

*
LOADYQ PSHA i i

JS}  BUSY ,
TAA CRA LOAD CRA TRANSFER REGISTER
LDAA  #LDYO LOAD "LOADYO" COMMAND INTO
STaA CRB CRB TRANSFER REGISTER.
PULA : _
RTS

— reading from the page memory during display cycles (R/W! = 1, SM=0 __
M=ST=0

— reading from the page memory to GEN transfer registers (R/Wi = 1,
- reading from a character generator to GEN transfer registers (R/W1 = 1,8G =
— reading from a character generator to VIN during display cycles (R/\WI = 1,
— writing commands from GEN transfer registers into VIN (R/WI = ST = 0

writing data from GEN transfer registers into the page memory (R/WIi =SV = ST=0
writing “slices” from GEN transfer registers into an extended character generator (

SG - ST=0).

4
=
e

1.5 — Page memory )
A page displayed by VIN is made of 25 rows by 40 characters. Each character is defined by a 16 bit
character code. Therefore, the page memory consists of two 1 K x 8 RAM devices.

Each MK-4118 RAM device stores 1 K x 8 bits of data. Each chip has 10 acdress inputs and eight
common data input/output pins, as well as active low chip select (CS) and write (WE) inputs.

The data input/output pins (1/01-1/08) of the two RAM devices are directly connected to the 16 bit

internal data bus'A {0:7), 8 (0:7). 5 S .
Uuring page memory write cycles, the internal read/write control signal (R/W1) is applied to the RAM
write enable (\WE) inputs, permitting the page memory to store 16 bits of datainto the location addres-
sed by AD (0:9). During page memory read cycles, a high level on R/WI causes the RAM's tQ output

data from the addressed location. il
The RAM cevice ‘chip select (CS) inputs are directly connected to the SM signal provided by VIN. SM

is active low (“0”) when VIN controls access to the page memory.
NOTA : RAM device should have a maximum access time of 300 ns for correct operation (see EF9240
and EF9341 specifications). ] ] . . o
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FPASE GO4 APPLI  .SA:0 ) ' . )
: : ’ * *1.7 — Video interface
r-,r.u..: LEEEEEE RSB EL R AR B PR A FE St F S F T 1.2.5.3.3 1 . . o N . . s
291533 * WRITLNG INTO AN ENTENOLD CHARACTER GENLKATOR. VIN provides signals which allow simple interface with 2 CRT nﬁv_m_\ with a minimum of external hard-
GolSL * FOUR EATFNDED CHARACTER, A0 THROUGH A3 ARE DEFINED ; o T ware:l . : | hronization signal
£o1ss % THEN WILL B LRITTAN INTO THE PAGE MEMORY, " * = JL : horizontal synchronization signa
col535 ek ek sk ke ke e ek 3k ok ok ok ek e ko ok sk e e ek ok ke ok ke ok e e ok ke ok ok vk e ok o gk ok - Mﬂm mn <on._A_nm_ m<:nﬂawﬂ_~&._a: _m.can_
— R,G,B: red, green and blue signals
COI534 411D CZ 401C A ° - LDX  #CARL ‘ -1 : boxirgsignal
200594 4120 &F CLRA . ) . : : . . :. it 5 of th . ode R regi When RS = 0
001555 4171 CH AD - A "LDAB #5219 : ﬂ:n._.._.r pulse acﬂm:o% is u«MmmmBBnEm through bit 5 of the operating mode R register. When =0,
G 35 S : : he TL output is low during 4.5 ps. :
371374 4123 BD 4256. A LOGPS JSR  WRGEN v F e .
SOAGR. Ans . : | When RS - 1, the TL output is high for 18.3 us (see figure 3).
CJl325 4136 8¢ NC . ' i . .. . 5 5 4
mm.mw.. M‘ 3 cioa3 A MMMW #sa3 ; . 3 The TT vertical synchronization signal may be programmed through bit 6 of the R register to define
Py »Tw 23 F5 £123 3LS LO®S | ’ ) : ! a312line (R6 = 1) or 262 line (R6 = () frame period (see figure 4).
e EE ; P . AR j The | boxing signal delimits the display zone on the screen, and may be used to insert “character uoxmm:
Dacooalaan b SOl g B AL : SSNS_@EMQ.@ video as acaption w_. subtitle Y
0012584 312C 20 41E6 A -JSq L0AD) MEMORY WI NC. ™ b . . B e ' : . . :
o..,m» 7\ Mw.:.. 85 \wumm .M M.mu“, 3%: mn Mw..xuo'mmm,ﬂ.drwaﬂzo“ou.m . y R, G, B signals are internally shifted out by VIN. These signals may be applied to the R, G, 8 inputs
o,u..»m u‘.r al WH m_m m~ A 1 . w: S x ‘mm Y :. ) ’ a : , of a dispiay device, or mixed with TT and TL for composite signa! generation. Schematic diagram in
vades }S A, - - DaB 3 A= s L= - e ] . . o . .
001554 4133 23 4102 A ISy LIADXY , 2 figure 6 gives an mxmBm_ma:amo signal generation. .
01774 3136 85 OfF A LNAA #30F COLOR "AND ATTRIBUTE DEFINITION.. . . i : K ) 5
CJiTia 24133 25 40 A LhaA3 #3540 FIRST CHARACTER 8om J ’ ‘ g "
©1724 4134 3D 4134 A JSR  BUSY : E : TF = Windaw Period T
03173a 4130 37 EC00 A STAA  TRA WRITE INTO PAGE MEMORY. _ ; I Linel;o6 15 =64 s : o
0217-4 4140 F7 ECO! A - STA3  TRB : ST : i | 167F I
651754 5133 5¢ . + INCB R : e . £ o | - -
| OOITSA 4134 33 4194 A T JSR  °BUSY | , : bt | p : o
! C2177a 4147 37 2200 A STAA  TRA : : : . 1 - c 7/ . _|||
| Goizza a1:a F7 ool A STAB  TRS : . : i i Sm :IL _ L /a . _
X g . i
CliT¢a 414D 85 13 A LDAA  #19 . g : ko _ : ; |
0015CA 414F €5 12 A LDAB  #18.  CURSOR AT X=19,Y=IS : ! - RN L
COI31A 415t 3D.41C2 A JSR - LOADXY e L s ” (R5 = 0) i I | .
TQ1824 4154485 OF A LDSA  #SCF g ¥ 4 ra g : _
2C133A 3156 C5 a2 A LDAR  #SA2 -~ < g i - A :
Q01224 4153 20 4194 A ISR . BUSY . | . § g aTF | 2T | L1 ate |
30i35a 4193 37 ZCO0 A STAA  TRA . , RS Iy —— - 11 AN -
-mmw =152 F7 EC3L A STAS TRB . i ] ~ - |/ F Bus controlled by display 7lllllr|
C21874 21461 5C s . IXB : “ . . 2 . porr— > |
CQISEA 4142 3D 4194 A JSR 8USY ; 1 : B i _
{O0TIIL 4153 57 ECU0 A - STaA  TRA . Bk g i ] : i :
{ 3 o . ¢ FIGUAE 3 — TL SIGNAL PROGRAMMING
1 GOiSTA 4138 F7 ECOl A , . STA8 IR3 : s : o . : ks §
C3is2 **&k**&»**wr****&ﬁﬁiﬁtl*ﬁ*k*k&ll**l**ll**iw**&kﬁ* ’ ot ' X . ! A &
Uois3 *® I0LLU? AND ROLL-DOWN EXAMPLE ' )
oOisL AAXRKEARARAR KK KK ARRANARKRRRARARKERARRRRRERERRRARRRK . B
4158 4r CLRA = . i .
415C 4C . ROLLUR INCA i P — ) e . . s
<183 .83 41CA A JSR LOADY0O LOAD A ezﬂgﬂm IS0 Y0 ﬁﬂunw.nr? . ’
4270 BED 42%8 A . JSR PO RIT ) . =4 b
4173 32 17 A oey 23 23 ROWS BOLLED ©py i ' .
3173 25 F3 &lsC BXE ROLLUP . Gl ¥k e " . i
4177 4A LLDQ DECA e { .
CJ2334 4178 32 4iCA A ~JSR LOADYC i 2 . .
02044 4173 ED 4288 A JSR TEMPO - ) g'd i ]
302554 417 4D TSTA R . . . et . f
JU206A 427F 26 Fa 4177 BXE ROLLDO | _ . ’ .
] TUALCAMCEEAIQ  Inbmmmnbasd oo . J o MIALIEAM_FEAIS  tmtammaaa AL s =
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RNl 2 - PROGRANMMING THE DISPLAY UNIT :
i * : : . : 1 - Transier registers
20352 * MAIN PROGRAM : . = : . P LIt
uiesd i e : v i “ The compiete display unit interface with the microprocessor through 4 registers :
_ . . : ' - 2 dute transfer registers : TRA and TRB
_ ' — 2 command transfer registers : CRA and CRB.
e . : i : ; . iste $sing Wi T B/A and R/W signals.
00NG33a 4095 8E 00 A DEB LOS #5STACK STACK INITIALIZATION Figure 5 summarizes GEN transfer register addressing with C/ ., ¢ :
90852418035 85 DDA : . H. { Whenever a data or command transfer is made batween the display unit and the microprocessor, access
00037 Kk kK e ekt ek ke e ke ok ok ks ek ke e ok e e e e ek to CRB or TRE sets the GEN Busy flip-flop. The Busy flip-flop is reset as soon as <~~2 accedes to the
son3a * R RGISTER INITIALIZATION. @ g - transfer registers. The Busy flip-flop state can be read in bit 7 of CRA. Therefore, before any access to
35253 %, R7=1. BLINKING IS ENABLED. i the transfer registers, the user must verify that bir 7 of CRAis "0".
20582 T % R3=l 50 HZ OPERATION ) ; :
30261 % R5=0 TL IS LOW FOR % WINDOW PERIODS. E b~ aAopress | ADDRESSED REGISTER
00352 * R4=1 THE CURSOR POSITILON IS DISPLAYED. - 5 5
33353 * 'R3=1- TEEZ SERVICE ROW IS OISPLAYED. o7 i 8/A RIW =1 RW=0
53334 *"  R2=1 THE CONCEAL ATTRIBUTE IS ENABLED. : - | Read Write Commeite
93065 * MC.uo THE BOXING ATTRI3ZUTE IS DISABLED. . s { 3
-5C385 *  RO=1. DISPLAY ON. R . . . { ) | 1] Read TRA . |Write TRA A 15 bitdata is read or written from/into the maii box
anNcte? RAKIRXX Rk Rk Rbkikkkkhkkhkhkhkhkkxhhkkkkixkhixkkkkhkkkkxxkxxkkkx | . ° _ . .
; ) : . { 0 i 1 Read TRB (4)!Write TRB ()
0033%A 4599 835 0D A LDhaa  #%11011101 : 3 . . 5 rto — i T
032704 4033 3D 4108 A JSR  LOADR INIT. OPERATING MODE RGISCER R. ; ' o Read CRA (2){Write CRA | A 16 bit command is written & : \
L. ’ : - g Busy flip-flop is read
J0IT72 Jedcsk ek e e sk e ek ek ek ke ke ok ok ek ke e ek ke ke . k ! B | 1 ILLEGAL Write CRB (1) ’
03523 50 % PACE ¥EM2Y INITIALIZATION ' . . gy * 3
LUTs i * ALL THE PAGE MEMORY IS FILLED WITH THE ALPHANUMERIC : : j . FIGURE 5 — TRANSFER REGISTER ADDRESSING . .
33575 i % CYARACT:ZR $§7F, IV BLACK COLOR . ’ . . 5 . .
UPDN@ ,W*l*klk*klit*’&ﬁ**’l.*&ﬁi*.&.k%k*k*ﬁ*&&*b**ktt*&*k***& . 3 . o &
= ) ' Py b e ‘ . . {1) : Sets the GEN Busy flip-flop ,
LPAB | #31 | SET CURSOR AT THE BEGLNNING OF _ ) (2) : Busy flip-fiop is read in CHA bit 7. ! : :
JSR  RoW THE SERVICE ROW . . m .
CLRA © 5ET M REGISTER INTO "WRITE PAGE ~ Sl e
: ; : .2 — Data transfer
JSR LOADM MEMORY WITHOUT INC." MODE. - . it B N‘ . ) .
- LK “mooa Ixdle EOUS-COUNTER®L o ’ . : _Data transicr is always periormed through TRA and TRB data transfer registers. Daza transfer within
LDad #5308 ~ QOLOR AND ATTRIBUTE OEFINITLON. - ! the display unit is defined by the M transfer mode register contents (see M Register programming).
- LDA3—#37F g : T A data transfcr operation isnot - ‘riormed by ViN ungii TRB is accessed. :
023264 40542 BD 4194 A LOCGPL  JSR BOsY TEST GEN 3USY FLIP-FLOP. :
3GCE73 4081 37 EZC00 A STA4a IRA WRITE A 2 BYTE CHARACTER CODE { 2.3 — Command transfer -
337324 4935 F7 ECOu A i STA3 TR INTQ PAGE MEMORY. L e . i .. ) : N
T3Is3a 4357 0 ’ DEX DECREMENT LOOP COUNTER. S The microprocessar sends a cormimand to the display unjt by 4_‘_:.3 into CRA then CRB registers. As
I0C334 4033 26 F4 40AZ B Looel 1 . for data transfor, writing into CRB sets the Busy flip-flop, which is reset as soon as VIN gets the com-
. S mand. The different commands to the display unit are :
Uhvmn 4k e g 5 K Sk ok ok ok o e e s sl vt e v v vie ok kv ok e e ok ok ok ke e ok e ok ok ok K e e ke P
32933 * VRITE MS8SI AND MESS2 STRINGS INTO PAGE MEMORY v , — cursor programming * . .
23354 * IN WHITE COLOR . . — operating mode initialization (R register) : . .
03335 e e ke ek ok ke ki e e e e e o e e A e ek e Kk ko e e e e i — roll-up,.roll-down and zoom mode programming (YO register)
. : N 3 .- data transfer mode programming (M register)
| 022974 4524 86 OC A LDAA  £12 SET CURSOR AT LOCATION : bl : ) .
337934 4038 C6 Ca A LNA #i0 X=12 AND Y=10 ) sh { Table 1 summarizes the command set.
0I2%3a 3922 B 41C2 A T JSR LDADXY’ : . . | :
Q01304 4CCL CE 4000 A LK~ #MIssi . 2 : ' : 3
J210:i8 4CC4 36 OF A LDAA #50F PHHmequ AND COLOR DEFINITION. "'~




