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SECTION 1 GENErRAL FEATURES

THIS SPECIFICATIGON ESTABLISHES THE FUNCTIUNAL SFECIFICATION OF THE THS

353& VIDEO DISFLAY FROCESSOR (V. D.P.)

CHARACTERISTICS - . | -

e el . P — — N Al el - Sl B

THE VIDEOD DISPLAY PRDCESSOR (V. D.P.) 15 DESIGNED TO PRODUCE SIGNALS
REQUIRED FOR DISPLAY OF ALPHANUMERIC CHeRACTERS. BLOCK GRAPHICE AND
FIGURES DEFIMNED ON A DOT-BY-DOT BASIS ON A COLOR OR BLACK/WHITE
TELEVISION OR MONITOR. ' .

MODES OF OPERATION, DISPLAY AND ADDRESSING ARE DIRECTLY FRODGRAMMABLE.
BY ON~CHIF COMMAND REGISTERS. CHARACTERISTICS OF DISFLAYED CHARACTERS.
VIDED CONTROL SIGNALS, ETC. ARE PROGRAMMABLE BY A SINGLE MASK

LEVEL CHANG

ACCESS TO THE MEMORY ASSGCIATED WITH THE VDF 1S5 CONTROLLED BY A SYSTEM
OF TRAMSPARENT ASYNCHRONCUS DIRECT MEMORY ACCESS (D .M. A. ) ITS CAPACITY
MAY BE EASILY ADAPTED TO ANY PARTICULAR APPLICATION :@ FROM THE MINIMUM
SIZE REQUIRED FOR A SINGLE PAGE DISPLAY STORAGE TD MULTI-PARE 42K BYTES
BLOCKS, THE VDP PROVIDES AUTOMATIC REFRESH FOR DYNAMIC MEMORIES (DRAM3
ALL DATA TRANSFERS BETWEEN THE VDP, THE PROCESSING UNIT {(MCU) AND THE
ASSQCTATED MEMORY ARE IN BYTE FORM. THE PROCESSING UNIT hAY CUNvENIENILv
USE 4; 8 OR 16-BIT MICROPROCESSORS. - -

THE VDP PROVIDES R, &, B INFDRMATICN AND A COMFOSITE SYNC SIGNAL

TO THE DISPLAY SCREEN. THIS COMPOSITE SIGNAL ALLOWS GENERATION OF
VIDEO-COMPOSITE INFORMATION. A FAST SWITCHING CONTROL SIGNAL IS ALSD
PROVIDED TO ALLOW INEEHTIDN (DH EDXIHG} DF TELETEXT INFORMATION INTQ A
NORMAL VIDED PICTURE.

Ln
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.2 MEMORY
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A TYFPICAL ARCHITECTURE IS5 SHOWN IN FIGURE 1. THE VYDP IS5 COMNECTED 7O
- THE PFROCESSING UNIT ( MCU }

- THE MEMORY BLOCK
- A TELETEXT DATA
-~ A TV INTERFACE

PROVIDER

FOR ACQUISITION OF BROADCAST INFORMATION, THE DATA PROVIDER WILL
RECEIVE THE VIDEQ-COMPOSITE SIGNAL FROM THE TV INTERFACE STAGE AND
MAY CONSIST OF THE SN %&533N DATA SLICER AND THE TMS 3533 A NL PREFIX

FROCESSOR.

1 PRDCEESING UNIT (MCW)

El, EZ, KWM AND RDY CONTROL SISNALS ARE USED FOR DATA TRANSFERS BETWEEN
THE MCU AND THE VDP ON THE B-BIT MPU BUS ( MO TO M7 ). THESE CONTROL
SICGNALS ALLOW ACCESS TO THE INTERNAL VDP 'REGISTERS AND TO THE MEMORY.

BLOCK T - - :

RAS. CAS AND RW CONTROL SIGNALS ARE USED FOR ADDRESSES AND DATA
TRANSFERS BETWEEN THE VDP AND THE MEMDRY BLOCK ON THE 8-BIT DATA BUS
(DO 70 D7). DYNAMIC OR STATIC MEMORY MAY BE USED. THE MEMORY PARTITION-
ING WILL USUALLY INCLUDE :

- ONE 0OR SEVERAL FIELDS USED AS BUFFEHS FOR THE INFORMATION ISSUED BY
THE DATA PHDUIDEH .

— ONE OR SEUEEAL F1ELDS USED AS PAGE DISPLAY ‘MEMGRIES.

— ONE OR SEVERAL FIELDS CONTAINING THE ALPHANUMERIC &ND BLOCK-GRAPHIC
CHARACTER GENERATORS.

THE SIZE AND LDChTIDN GF THESE FIELDS HITHIN THE HEHGR? ARE FULLY
PROGRAMMABLE BY THE PROCESSING URNIT.

TEXAS THSTRUMENTS FRANCE &4 o




HPIP AND HIZ CONTROL SIGNALS ARE USED FOR DATA TRANSFER FROM THE DATA
PROVIDER TO THE BUFFER MEMORY THROUGH THE DATA BUS. HMF IS A BYTE CLOCHK
AND HIZ A TRANGFER ENABLE SIGNAL. -

.4 TV INTERFACE

THE VDP IS5 CONNECTED TO THE TV INTERFACE BY THE FOLLOWING SIGNALS ;

~ R, G: B INFCRMATION '

= A FAST SWITCHING CONTRGL SIGMNAL I

= LINE SYNC (SLL) AND FRAME SYNC (SCT) INFORMATION
- LIME AND FRAME COMPDSITE CONTRDOL SIGMNAL (SCM)

THE SCM COMPOSITE CONTRGL MAY BE COMBINED WITH R, @, B

—— ~ DATA TO REGENERATE
COMFOSITE VIDED INFDRMATION. .

. 5 PROCESSING AND DISPLAY MODES OF OPERATION
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. THE PROCESSING UNIT FROGCRAMS THE VDP DPERATION MODE, SPECIFIES A FIELD.

¥ THE BUFFER MEMORY AND ANOTHER FOR THE PAGE DISPLAY MEMORY AND
LOADS THE CHARACTER GENERATORS INTO A FURTHER FIELD WHEN THE VIDEOTEX

MODE OF OPERATION IS SELECTED (l.E. DISPLAY OF ALPHANUMERIC AND =
GRAFHIC CHARACTERS). e

WHEN OPERATING IN THE VIDEDTEYX MODE, CODED INFORMATION 1SSUED BY THE
DATA FREUIDEH ARE LUADED INTO THE BUFFER MEMORY. THE MCU WILL THEN READ
THIS INFORMATION THROUGH THE VDF AND DECODE AND GENERATE A & BYTE WORD
FOR EACH CHARACTER TO BE DISPLAYED ON THE SCREEN. THIS 2 BYTE WORD
WHICH INCLUDES THE CHARACTER CODE AND ITS ATTRIBUTES 1S THEN DOWN-
LOADED INTD THE PAGE DISPLAY MEMORY BY THE PROCESSING UNIT.

TEXAS INETRUMEMTE FRAMNLCE : 7
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VDP WILL PERI-

CHARACTERS TGO

———

CURING THE FERICD OF Tireg ALLOUATeD TO SCREEN LizPLAY THE
ODICALLY ACCESS THE CHARACTER CODRE AND ATTRIBUTES OF THE
BE DISPLAYED, IT WILL ALSU ACCEESS THE CHARACTER MATRIX FATTERN, DEFINeD
BY THE CHARACTER COLDE CLONTAINED IN THE SELECTED CHARACTER GENERATOR, THE
VDP WILL THEN DEFINE THE R, G AND B INFORMATION ACCORDING TO THE DISPLAY
ATTRIBUTE FOR EACH DOT OF THE SCREEN.

WHEN OPERATING IN MAPPING MODDE. THE PROCES®SING UNIT LOADS THE COLOR
INFORMATION FOR EACH DOT DIRECTLY INTO THE PAGE DISPLAY MEMORY.

DURING THE PERIOD OF TIME ALLOCATED TO SCREENM DISPLAY THE VDP
FERIODICALLY READS THE DOT COLOKR IMFORMATION OUT OF THE MEMDRY.

3 INTERNAL ARCHITECTURE OF THE VIDO DISPLAY PROCESSOR
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THE VDF FERFORMS 3 FUNCTIONS,

EACH CORRESPONDING TO AN INDIVIDUAL ELOCK
{FIG. 2} - :

- CONTROL UNIT
- TIME BASCc
— DECODER

THE CONTROL UNIT MONITORS INFORMATION EXCHANGES EBETHEEN THE MCU., THE
MEMORY, THE DATA PROVIDER AND THE VDP ITSELF. :

THE TIME BASE ESSENTIALLY FPROVIDES DISPLAY SYNCHRONISATION.

THE DECODER, FROM THE PAGE DISPLAY MEMORY CONTENTS: GENERATES SERIAL
DOT COLDR INFURMATION.

TEXAS INSTRUMENTS FRANCE a -
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SECTION I1: FUNCTIOMNAL SPECIFICATIGCN
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.1 THE CONTROL UNIT (F16. 3)
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THE CONTROL UNIT CONTAINS A 16 BIT ARITEMETIC LOGYIC UNIT (ALU) AND
A MEMORY CONSISTING OF ACCUMULATION REGISTERS AND RASE ADDRESS

REGISTERS. THE ALU CDHMPUTES ALL MEMORY ACCESS ADDRESSES AND CONTROLS THE

SIZE OF INDIVIDUAL MEMORY FIELDS.

THg VDF OPERATING MODE 1S5 PROGRAMMED INTD THE COHMAND REGISTERS RY THE.
FROCESSING UMIT.

AN B-BIT STATUS REGISTER ALLOWS THE PROCESSING UNIT.TO KEEF.TRACK OF
THE VDP INTERNAL STATE.

THE DMA CONTROLLER MONITORS ALL DATA EXCHAMGES RETWEEN THE MEMORY AND-

- THE PROCESSING UNIT
- THE DATA PRGVILDER
— THE VDP DECODER’

EACH CHANNEL OF TRANSFER IS TRANSFARENT TO THE 2 OTHER CHARNNELS - THE
DATA PROVIDER MAY ACCESS THE BUFFER MEMORY WITHOUT INTERRUPTING OR
SLOWING DOWN THE PROCESSING UNIT AND THE DECODER MAY ~ACCESS TO THE

PAGE DISFLAY MEMORY WITHOUT INTERRUPTING OF SLOWING DOWN THE & OTHER
CHANNELS, . - '

THE ADDRESSES PROVIDED BY THE ALU GIVE ACCESS TO THE VARIDUS BUFFERS,
PAGE MEMORIES AND CHARACTER GENERATORS. THE MCU ALSO USES THIS
ADDRESSING PRDCESS. DATA WILL BE TRANSFERRED BETWEEN THE DATA BUS AND
THE CFU BUS THROUGH THE DATA RECLISTER. - '

WHEN OPERATING IN VIDEOTEX MDDE. THE DISPLAY REGISTERS CONTAIN THE
LATEST CHARACTER CODE AND ATTRIBUTES READ (UT GF THE PAGE DISPLAY MENMORY
AND THE B DOTS OF THE CHARACTER TO BE DISPLAYED FROVIDED BY THE
CHARACTER GENERATOR. IN MAPPING MODE, THESE REGISTERS CONTAIN THE COLOR
GF THE 8 DOTS TD BE DISPLAYED.

TEXAS INSTRUMEMTS FRAMCE <
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.1 COMMAND REGISTERS GPERATION

[T —ET R ——— N W Ty

THE COMHMAND REGISTERS BLOCK CONSISTE OF

— El, £2 AND RWitM DECODE LOGIC
- A POINTER FUR COMMAND KREGISTERS., STATUS REGISTER AND BASE ADURESS

REGISTER ACCESS
- COMMAND AND STATUS REGISTERS

THE FUNCTION OF THE E! ET EZ2 IMPUT SISNALS 1S DESCRIBED IN TABLE 1. THE
El-= E2 = 1 COMBINATION CORRESFONDS TO AN INACTIVE STATE. THE El1l AND EZ2
INPUTS MUST RETURN TG THE INACTIVE STATE BEFORE A NEW ACCESS IS
REGUESTED, THE EIl = O, E2 = 1 COMBINATION ALSO MODIFIES THE POINTER

STATE.

THE POINTER IS LOADED WHILE IN. THE ZERO STATE. IT CONTAINS 2 ADDRESS
FIELDS OF 4 BITS EACH WHICH ARE : -

- REGISTER ACCESS ADDRESS (TABLE 2}
- RETURN ADDREGS {(AFTER ACCESS)

e ———— ey —— — — v . E—— — N . . S R T S T R - e S e ek Sl L - A A e S ke - - T R -

ACCESS ADDRESS

THE POINTER WILL RETURN TO THE -ZERD STATE EITHER WHEN EZ = 0 OR WHEN THE
RETURN ADDRESS IS ZERO.

.2 POINTER DPERATION

L B & & & L & _J3 N L 8 N __ L 8 _F_ _§ L ]

AFTER A MEMORY ACCESS CYCLE {(E2=0), THE PODINTER RETURNS TO ZERD.

DURING THE NEXT MCU ACCESS TO THE VDP, THE MO-M7 BUS CONTENT IS LOADED
INTD THE FPOINTER REGIETER.

DURING THE FOLLQWING ACCESS 70 THE VvDP, THE MO-M7 BUS CONTENT IS LOADED
INTO THE REGISTER ADDRESSED BY THE POINTER CONTENTS.

TEXAS INSTRUPMENTS FRANCE 10
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IF TR RETURN ADDREES 15 ZERO, A& NEW ADL‘-‘HESE AY B LGADcED INTO THE
POINTER AT THE NMNEXT VDF ACCESS. IF THE RETJURMN ADDRESE IS NDT ZESO,

THE MQO-M7 BUS CONMTENT IS LOADED INTD A DIFFERENT REGISTER THE ADDRESS
LF WHICRH IS5 EQUAL TO THE RETURN ADDRESS FIELD CONTENT. IN THIS CASE,
ONLY A MEMORY ACCESS {(E2=0) CAN RESET THE POINTER TO ZERD.

.3 REGISTERS CONTENT ASSIGNMENT

T S Bk Sl m— gy e e — - S ——— e il i B b B m— —— — . T
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THESE 2 REGISTERS ARE LOADED BY THE PROCESSING UNIT

ADDRESS VALUE 1| FOR COL AND VALUE 2 FOR ROW.

AT THE POINTER

THE LOADING OF ONE OF THE DASE ADDHEEEEE BETWEEN BAMT aND BAMTF
TRANSFERS THE COL AND RCW REGISTER CONTENTS INTO THE SELECTED BASE
ADLRESS.

- STATUS HEGIET:R

A P S B e el ey w—p—

THE STATUS REGISTER CONTAINS THE VDF STATE. THE MCU CAN ONLY READ THE
CONTENT OF THIS REGISTER WHICH IS VALIDATED ON TO THE MO-M7 BUS AFTER
A CYCLE COMPLETION.

THE MEANING DF THE 5T1 TO 8TS BITE IS SPECIFIED BY TABLE 3. THE ST2 .EIT
RECEIVES THE FRAME SYNC SIGNAL ISSUED BY THE TIME BASE. THIS SICNAL

IS SYNCHRONIZED WITH THE FRAME SYNC OF THE NORMAL TV VIDED. 5Tz = 1
DURING THE FRAME SYNC PULSE. ST4 = )} MEANS THAT AN ERROR HAS OCCURED
DURING THE LAST McU HEHDRY HE&D CYCLE. 574 IS5 UF-—- DAIED Al EACH MCU
MEMORY READ CYCLE. - '

TEXYADS INSTRUMINTS FRANCE 11
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1 MEANS THAT THE PROCESSIMG UNIT MAY ACCESS THE MEMORY. THIS
IS PROVIDED BY THE DMA CONTROLLER EBLOCK.

5T5 =
INFORMATION

ST7 AND 878 ARE UGED BY THE LOGIC ASSCCIATED WITH THE BUFFER MEFRDRY
{REFER TO PARAGRAPH 2. 1.°1. 53},

REGISTER

REFER TO PARAGRAPH E 2.

NOTE :

THE LOADING OF THE CM1 REGISTER SETS THE VDP INITIALIZATION FLIP-FLOP,
WHICH 15 RESET AS S0OON AS A BASE ADDRESS IS STORED IN THE VDF. THE VDP
ACTIVATICN MUET START WITH A CH1 REGISTER LUADING AND ANY Cri1 ACCESS
MUST BE FOLLOWED BY THE LOADING OF A BASE ADDRESS. DURING THE INI-

TIALISATION (BETWEEN CM1 LOADING AND A BASE ADDRESS LOADING) DISPLAY
ON THE TV SCREEN IS INHIBITED.
— CM2 REGISTER

REFER TU FARAGRAPH 2.3

- CM3 REGIBSTER

({TABLE 4. 1)

CTi AND CT=2 ALLOW SELECTION OF 3 MODES OF DISPLAY
#* IN MAPPING MODE THE CODLOR AbEDCIATED WITH EACH SCREEN DOT 15 BIHECT—

LY DEFINED EY THE FHUCESSIHG UNIT.

- IN_UIDtDTtX MODE, THE ALPHANUMERIC AND BLOCKLGRAPHIC CHARACTERS =
BEING STORED IN THE CHARACTER GENERATOGRS., THE PROCESSING UNIT DEEINES
THE ATTRIBUTES AND CHARACTER CODE OF EACH CHARACTER.

# [N MIX MODE, THE TWO ABOVE MENTIGONED MODES MAY BE USED WITHIN THE
SAME PAGE. A GIVEN LINE DR ROGW MUST ALWAYS BE EITFEH IN PURE VIDEOTEX

OR MAFFING MODE.

WHEN CT1 = (T2
HIBITED. R, G,

= 0, THE DISPLAY AS WELL AS THE MEMORY ACCESS ARE IN-
AND B OUTPUTS ARE HELD AT ZERD

TEXAS INSTRUMENTS FRANCE 1
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WHEN €T4 = 1, MCU MEMORY ACCESS REQUESTS ARE INHIBITED DURING THE FAGE
DISFLA LALEUUT S50 ¥ OF THE FRAME SCARNKNING LURATIGN? THUS LEAVING HMORE

TIME FOR VDP DECODER AMD DATA PROVIDER ACCESS TO THE MEMORY WHICH, 1IN
TURN, MAY USE COMPONENTS WITH RELAXED MINIMUM CYCLE TIME DURATIONS,
THE PROCESSING U ! it T : EMOBRY TY TESTING

TRE"STS BIT OF JHE STATUS REGISTER.

by

CTS ALLOWS SELECTION OF ONE OUT OF TWO TIMING DIAGRAMS FGOR RAS AND CAS.
THESE TIMING DIAGRAMS MAY ALSD BE MODIFIED BY A MASK CHANGE OR AD-
JUSTED BY TRIMMING OF THE EXTERNAL COMPQONENTS TIED TO THE ODE AND ODS
INPUT/0UTPUT LINES. | ’

IhELE 4.2 GIVES THE ADDRESSING FIELD ASSIGNMENT USED FOR
UF MEMORIES,

SEVERAL TYPES

~ BASE ADDRESS REGISTERS

THE CONTENTS 0F REGISTERS BAMT TO BAMTF (ADDRESEES & TO F OF THE
FDENTER} REFREGENT THE RASE ADDRESSES FOR THE VARIQUS FISLDS WITHIN
THE MEMORY. EACH BASE ADDRESS USES 14 BITS. LDOADING OF THzSE BASE™
ADDKRESSES 18 ACCOMPLISHED THROUGH THE COL AND ROW REGISTERE WHICH ARE
DIRECTLY ACCESSIBLE BY THE MCU. T T : ‘

WHEN LOADED IN THE VDP, THE CHARACTER GENERATOR BASE ADDRESSES

(BAGCO, 1,2, AND 3 REGISTERS) ARE INCREMENTED BY 2, THE GF

L

THE BAMT AND- BAMTF REGISTERS RESPECTIVELY DEFINE THE.EIRST ADDRESS OF
THE RUEFER MEMORY AND THE FIRST ADDRESS IMMEDIATELY EQLLGWIMC THE END
LF THIS BUFF THE BUFFER MEMORY MAY BE LOCATED ANYWHERE WITHIN THE

TOTAL MEMORY ARRAY AND ITS SIZE MAY TAKE ANY VALUE BETW !

TEXAS INSTRUMENTS FRAMCE 1
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ScWVERAL -BUFFER HENMORIES MAY X157 WITHIN THE SAME MEMORY ARRAY BUT
ONLY OME 15 USED AT A TIME BY Tht MCU., BUFFEr ADDRESSEES AT WHICH 1IN-—
FORMATIONS ISSUED BY THE DATA PROVIDER WILL BE LOADED ARE COMPUTED BY
THE ALU AND TRANEFERRED TO THE DATA BUES BY THE ADDFRESS REGISTER. UFGN
UP-DATING OF THE BAMT AND BAMTF REGISTERS. THE BASE ADDRESSES ARE
TRANSFERRED TO THE CORRESPUNDING ACCUMULATOR AT THE NEXT DATA PROVIDER

ACCESS. EACH SUBSEQUENT DATA PROVIDER ACCESS WILL INCREMENT THE CONTENT
OF THE ADDRESS REGISTER.

THE BAMP REGISTER CONTAINS THE BASE ADDRESS FOR THE MEMORY FIELD
ALLOCATED TO THE PROCESSING UNIT. ACCESS ADDRESSES ARE DIRECTLY INCRE-
MENTED-BY THE ALU. THE PROCESSING UNIT MAY DEFINE A SECOMD WGRK SPACE
BY USING THE COL AND ROW REGISTERS THE CONTENTS OF WHICH ARE TRANS-
FERRED TO AN INTERNAL ACCUMULATOR UFON THE FIRST ACCESS FOLLOWING ThE
LOADING OF EITHER OF THESE 2 REGISTERS. - :

THE EBAPA REGISTER CONTAINS THE BASE ADDRESS OF THE PAGE BEING DIS-
PLAYED. ONLY ONE PAGE MENMORY MAY BE SELECTED AT A TIME. HOWEVER. THE
MEMORY MAY STOURE AS MANY PAGES READY FOR DISPLAY AS ITS SIZE AND PAR-
TITICNING ALLOW. THE SIZE OF A PARTICULAR PAGE DISPLAY MEMORY MWILL DE-
PEND ON THE TYPE OF DIZPLAY BEING USED . IN VIDEQTEX MGDE ITS S1ZE DE—-
FENDS ON THE NUMBER OF ROWS AND GF CHARACTERS PER ROW PROGRAMMED IN THE
TIME BASE. IN MAPPING MODE, THE SI1ZE DEPENDS ON THE NUMBER OF LINES AND
OF DOTS PER LINE WHICH HAVE BEEN DEFINED., IN MIX MODE., THE SIZE WILL
DEPEND ON A COMBINATION OF THE ABOVE MENTIONED PARAMETERS. WHEN READING
INFORMATION OUT OF THE .PAGE DISPLAY MEMORY, THE ASSDCIATED ADDRESSES
ARE COMPUTED BY THE ALU. WHILE SCANNING THE SCREEN, THE BAFA CONTENT

IS TRANSFERRED TO THE DISPLAY ACCUMULATOR AT THE BEGINNING OF THE
FIRGST ROW. THE FIRST DISPLAYED CHARACTER MAKES USE OF THE BASE ADDRESS.
THE ADDRESS IS THEN INCREMENTED FDOR EACH SUBSEGQUENT CHARACTER READ QUT
OF THE PAGE DISPLAY MEMORY.

THE BASE ADDRESS BAPA MUST BE AN EVEN NUMBER AFTER BEING LOADED INTO
THE VOF ORDER TU OBTAIN A ECT ADDRESSING DURING THE DOUBLE
ACCESSES TO THE DISPLAY MEMORY. : -

TEXAS IMNSTRUMENTS FRANCE 14
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- BLOCK GRAPHIC GENERATORS WHICH

. 4 DMaA FUNCTIONAL

e e ——r—

BAGCOO TO BAGCT REGISTERS CONTAIN THE LASE ADDRESEEE. GF 4 CHARACTER UOR
MAY RE USED IM VIDZUTEX OrR MIX MUODES.
THE MEMORY MAY CONTAIN AS MANY CHARACTER OR BLOCK-GRAPHIC GENERATORS
AS ALLOWED BY 175 SIZE AND FARTITIONING BUT CMLY 4 OF THEM MAY [E )
USED AT A TIME FOR A PARTICULAR FAGE DISPLAY. THE ADRDRESS OF THE CHAR-
ACTER MATRIX IS DEFINED BY THE aAlLU BY ADDING THE 14 BITS OF THE BASE
ADDRESS TO THE CHARACTER CODE AND TO THE NUMBER DF THE CURRENT

LINE OF THE MATRIX BEING DISFLAYED. EACH CHARACTER ATTRIBUTE SELECTS
ONE CHARACTER GENERATOR OUT OF 4. IN MAPPING MODE. THE CHARACTER GENE-
RATORS ARE NOT USED. -

DESCRIPTION

T e m—— — - T O SR oA B s T s e s e e el g s sl o e G m— —

~ THE ASYNCHRONOUS TRANSPARENT DMA SYSTEM ALLOWS ACCESS TO A COMMON
EXTERNAL MEMGRY THRDUGH THREE SEPARATE CHANNELS.

— MEMORY ACCESS THROUGH ONE CHANNEL DOES NOT DISTURB NOR SLOW DDUN
ANY OTHER ACCESS TAKING PLACE ON EITHER OF THE OTHER 2 CHAMNELS. THIS

FEATURE ALLCWS THE FOLLOWING QFERATIONS TO TAKE FLACE SIMULTAMNEOQUSLY:
DISPLAY OF ONE PAGE ON THE TV SCREEN
LDATA PRDCESSING BY THE FPROCESSING UNIT
PATa LOADING BY THE DATA PROVIDER

- EACH CHANNEL IS5 ASSDCIATED WITH OhNLY DNE
DATA PROVIDER
PROCESSING UNIT
DISFLAY

— THE ACCESS REGUESTED FROM THE VARIOUS SOURCES ARE STORED IN ThE DA
THEN EXECUTED ACCORDING TO THE FOLLOWING PRIODRITY RANKING : |

TEXAS INSTRUMENTES FRANCE 15
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.3 AUTD-INCRENEHT ADDRESSINL

— THE ADDRESS TRANSFER INTD ACMPXY SETS THE INCREMENTATION MODE.

1. DATA PROVIDER
2. PROCESSING UNIT
3. DISFLAY
DURING THE EXECUTION OF EACH ACCESS THE CIRCUITRY CENERATES THE

APFROPRIATE CONTROL SIGMALS TD THE MEMORY : RASG, CAS., AND R/W. THE
TIMING OF THESE SIGNALS IS STORED IN A MASK PROGRAIMMABLE ROM AND ONE |
QUT OF TWO TYPES OF TIMING CAN BE SELECTED BY THE COMMAND BIT CT5.
FREGUENCY ADJUSTMENT IS8 ALSC MADE FOSSIBLE BY THE MEANS OF PINS ODE
AND ODS WHICH, TOGETHER WITH TIMING SELECTION, ALLOW COMPATIRILITY
WITH MOST HEHUHIES AVAILABLE DN THE MARKET. ' :

MECHQNIEH
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= TWD ACCUMULATORS ACMP AND ACMPXY TOGETHER WITH THE ADDER ARE USED BY
THE PROCESSING UNIT FGR THE AUTO-INCREMENT ADDRESSING.

— THE ACMP ACCUMULATOR 1S LOADED WITH .THE BASE ADDRESS BAMP. AND THE
ACMP.RY ACCUMULATOR IS LOADED WITH THE CONTENTS OF TWG REGISTERS COL

AND ROW DURING THE FIRST MEMDRY ACCESS FDLLDHING THE LDEDING OF DNE
CF THESE TWD HEGISTERS _ :

IF THE
FIRST MEMDRY ACCESS AFTER THE TRANSFER 1S A WRITE CYCLE THEN ALL THE

FOLLOWING WRITE CYCLES WILL USE THE ACMFXY ACCUMULATOR AND EACH
ACCESS WILL INCREMENT BY 1 THE CONTENT OF ACMPXY. THE READ CYCLES

WILL THEN USE THE ACMP ACCUMULATOR AND EACH READ ACCESS WILL INCREMENT

BY 1 THE CONTENT OF ACMP. THIS MECHANISM WORKS THE OTHER WAY ARCDUND
IF THE FIRST ACCESS IS A READ CYCLE AFTER THE ADDRESS TRANSFER INTO
ACMPXY. THE SAME FUNCTION ALSO APPLIES WHEN REFLACING ACMPXY RY ACMP.

— THE CONTENT OF THE THD REGISTERS COL AND ROW 18 TRANSFERRED INTO THE
BASE ADDRESS REGISTER BAMP WHEN THE PDINTER INDICATES ADDRESS e,

— NOTE THAT ONLY THE TRANSFEH OF COL AND ROW IN ACMPXY OR BAMP MAY

MODIFY THE AUTOINCREMENT ADDRESSING MODE. ANY OTHER TRANSFER CF
COL AND ROW LEAVE 17 UNCHANGED.
TEXAS INSTRUMENTS FRANCE 1
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THE 16 BITS OF THE BASE ADDRESS BAMP ARE TRANSFERRED IMTO THE ACCU-
MULATOR ACMP DURING THE FIRST CYCLE ALLOCATED TO IT, THAT IS AT THE
FIRST READ CYCLE FOLLOWING CUL AND ROW TRANSFER INTO RaMP FOR THE
EXAMPLE MENTICONED IN THE PREVIOUS FPARAGRAPH. THE CONTENT QOF BAIE_1S
ALS0 TRANSFERRED IN THE ACMP REGISTER, WHEN THE CCONTEMTS CE.THE TG
REGISTERS ACHMF_AND BAMTF ARE EGUAL.

THIS MECHANISM. CAUSES THE ADDRESS TO INCREMENT BETWEEN TWO BOUNDARIES
BAMP AND BAMTF AND THUS DEFINES THE ASSOCIATED MEMUORY FIELD.

FIGURE 4 INDICATES TWO TYPES OF TIMING DIAGRAM.

IN DRDER TO FERFORM A ﬂthUHY ACCESS, TWD TYPES OrF mMeMOGRY CYCLES ARE
"GENERATED EBY THE VDP :

SINGLE ACCESS CYCLE : READ R WRITE ONE BYTE {SEITS) TO GR FROH
MEMDRY. THIS TYPE OF CYCLE I8 USED DURINEG THE ACCESS BY THE MPU,
THE DATA PROVIDER ANMD ACCESS TO ONE OF THE CHARACTER GENERATORS.

PBOUBLE ACCESS CYCLE : READ OR WRITE TWO ADJACENT BYTES 7O OR FROM
MEMORY. USED TO READ THE CHARACTER CODE AMND THE ATTRIBUTES F&ROM
THE PAGE MEMURY.

DURING A MEMORY ACCESS., THE SAME BUS IS USED TO TRANSMIT ROW AND
COLUMN ADDRESSES (2 BYTES) AS WELL AS THE DATA.

THE ROW ADDRESS IS VALID DURING RAS FALLING EDGE (1 — FIGQURE 4); AND
THE COLUMN ADDRESS DURING CAS FALLING EDGE (2). DURING A READ CYCLE,
THE DATA BYTE IS AVAILABLE ON THE BUS AT THE END OF THE CYCLE (3);
DURING A WRITE C?CLE {4), THE LDATA BYTE IS VALID DURING THE R/W
SIGNAL.

TEXAS INSTRUMEMTS FRANCE i7
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- THe BUFFER MEMORY STORES THE DATA INCOMING FRGM THE DATA PROVILER,

THIS DATA IS THEN TRANSCODED BY THE MPU WMICH-WRITES THE PARGE TO BE
DISPLAYED INTD THE PAGE MEMORY.

THE BUFFER MEMGRY SIZE IS DEFINED BY THE CONTENT OF THE TWO RESISTERS
BAMT AND BAMTF. BAMT CONTAINS THE FIRST ADDRESS OF THE MEMORY FIEZLD
AND BAMTF CONTAINS THE FIRST ADDRESS OF THE NMNEXT MEMORY FIELD. THE

ACTION OF STORING A BYTE _INTO THE BUFFER MEMDRY FROM THE DATA_PRO-
VIDER INCHEMtNTS THE CONTENTS OF ACQT?

THE ACCUMULATOR ﬁcng 1S TNCREMENTED WHENEVER fHE PROCESSING UNIT
READS A BYTE FROM THE BUFFER MEMORY.

WHEN THE CONTENTS OF ACMT AND ACMP ARE EQUAL, THE STATUS BIT STB OF
THE STATUS REGISTER 15 SET TO LOGICAL i, INDICATING THAT THE PRO-
CESSING UNIT HAS READ ALL THE BYTES CONTAINED IN THE BUFFER MEMORY

IF ACMT (OR ACMP) 15 FOUND EGUAL TO BAMTF THE BASE ADDRESS STCRED IN
BAMT (OR BAMP) 1S TRANSFERRED TO ACMT (OR ACMP)

WHENEVER THE CUONTENTS OF ACMT AND ACMP ARE FOUND EQUAL WHILE THE DATA
PROVIDER IS ONE BUFFER MEMDRY AHEAD OF THE FROCESSING UNIT : OVERFLOW
IS DETECTED AND THE STATUS BIT ST7 I5 SET TO LOCICAL 1. DATA LDADING
INTG THE BUFFER MEMORY FRDOM THE DATA PROVIDER IS THEN INTERRUFTED,
NEVERTHELESS THE DATA STORED CGN BE RETRIEVED EBY TRE PROCESSING UNIT.

ONCE THE OVERFLOW OF THE BUFFER MEMORY HAS BEEN DETECTED., THE DATA

PROVIDER MUST BE RESET AND THE BASE ADDRESSES BAMT AND BAMTF HELEADED
iNTD THE VDP, ' .

cyﬁuna7; P Jﬂ [ oecensh -
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THE BUFFER MEMGORY SI1ZIE IS PROGRAMMED EY CHANGIRS ITS BOUNDARICS,
TC THE

{BAMT, DBAMTF) AND THUS, MAY BE ADJUSTELD HE DATA IMPUT RATE AMD - EACH FAGE DISPLAY MEMDRY MAY INVOLVE SEFPARATE CHARALCTER GEMERATLDRS
THE PROCESSING SEEED. _ ' N OrR SHARE A PART OF THE SAME GEMERATOR. )
2. 1. 7 CHARACTER GENERATORS LGADING (FIGURE 51} g 1.8 LLUADING OF THE PAGE DI:FLAV MEMORY

i i g — e e Y shisks g e . T ol - - S A el E—— — N e e S e —

P S S e — e — . Y — Wik wle - m— — e el e ol e s sy sl g s

~ THE CHARACTER GENERATURS ARE USED IN VIDEOUTEX MODE GR MI1X MODE; 4 f - — THE HMEMODRY ASSOCIATED TO THE VDP MAY INCLUDE SEVERAL MEMORY FIELDE
GENERATORS MAY BE USED FDOR THE SAME PAGE. THEIR LOCATION WITHIN THE 1 ALLOCATED TO DIFFERENT PAGES TO BE DISPLAYED. EACH PAGE CAN BE COM-
MEMDRY IS DEFINED BY THE CONTENTS OF THE FOLLOWING 4 BASE ADDRESS POSED USING VIDEDTEX. BLOCK-GRAPHIC, OR MIX MODE. ONLY ONE PAGE CAN
REGISTERS : BAGCO, BAGCI, BAGC2 AND BAGC3. EACH GENERATDR CONTAINS - BE DISPLAYED AT A TIME, DEFINED BY ITS BASE ADDRESS BAPA, 1TS
128 CHARACTERS OR BLOCK-GRAPRICS, THE CHARACTER .CODES AND THE ATTRI~ | CHARACTER GENERATORS BAGC (N) AND BY ITS MODE OF OPERATION-DECODED

BUTES (ALFHABET CODES) CF THE DISPLAY FAGE MEMGHY MAY ADDRESS ANY . FROM BITS CT1 AND CT2.
. ONE OF THESE CHARACTERS OR BLOCK-GRAPHICS. . |
— EACH CHARACTER IS DEFINED BY AN 8 DOT BY N LINE MATRIX, N BEING =
FI1XED BY THE TIME BASE PROGRAMMATION: AN € DOT BY 10 LINE MATRIX IS |
FROGRAMMED IN THE STANDARD VERSION, THE BYTE DEFINING THE LAST LINE i
LUF THE 18T CHARACTER IS STORED AT THE BASE ADDRESS BAGC (N) AND THOSE -

UIDEDTEX MODE

— IN THIS CPERATION MDDE THE PAGE MEMORY STQGRES THE CHARACTER CODES

DEFINING THE LAST LINES OF THE 127 REMAINING CHARACTERS ARE STORED : . AND THE ATTRIBUTES OF EACH CHARACTER TO BE DISPLAYED. THE NUMBER OF
AT THE FOLLOWING ADDRESSES. THE LAST RBRYTE OF ONE CHARACTER GENERATOR i ROUS AND THE NUMBER OF CHARACTERS ON EACH ROW IS GENERATED BY THE TiME
CONTAINS THE 18T LINE OF THE 128TH CHARACTER. EACH CHARACTER CENERA- ; BASE. THE LOADING OF THE PAGE MEMORY 1S DESCRIBED BELDOW FOR 25
TOR STORES 1280 BYTES (10 BYTES X 128 CHARACTERS). : ROWS OF 40 CHARACTERS EACH.

— THE CHARACTER GENERATORS Hﬁl‘l" BE SEFARATED FROM ONE ANDTHER DR BE '-‘THE BIT DISTRIBUTION OF THE THD B"L"TES DEFINING ONE CHARACTER IS INBI"
CONTIGUOUS WITHIN THE hzﬁgﬁy j CATED IN FIG. &, AND THE FUNCTION OF EACH DF THESE BITS 1§ EX-

.- ; PLAINED IN THE DECODER DESCRIPTIGN. THE MOST SIGNIFICANT BYTE OF THE

THEY CAN BE IMPLEMENTED AS RAMTIN WHICH CASE THE CONTENTS MUST BE : FIRST CHARACTER TD BE DISPLAYED 1S STORED AT THE BASE ADDRESS BAPA
LOADED BY THE PROCESSING UNIT, THEY MAY ALSD BE IMPLEMENTED HS ROM : (FI1G.7), THE LEAST SIGNIFICANT BYTE OF THIS FIRST CHARACTER IS STORED

INCLUDED IN THE MEMORY ASSOCIATED TO THE VDP. | T AT THE NEXT ADDRESS. ATTRIBUES AND CHARACTER CODES OF THE 25 ROWS GF
T 30 CHARACTERS ARE STORED IN SERIES, NEXT TGO ONE ANOTHER IN THE PAGE

L | ; MEMORY. ONE 40 CHARACTER ROW CONTAINS 80 BYTES AND ONE 25 ROW FAGE

e e - ol CONTAINS 2000 BYTES.

TEXAS INSTRUMEMTS FRANCE 15 ‘ TEXAS INSTRUMENTS FRANCE 5




— IN THIS MDODE

- EACH LINE OF
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OF ODPERATION, THE PAGE DISPLAY MEMORY STORES THE COLORK
INFORMATION FOR EACH DOT OF THE FAGE. EACH DOT 18 DEFINED BY I BITS
K, G AND B; 3 BYTES ARE THEN MNECESSARY 70 DEFINE & DOTS. FOR A TIME-
BASE PROGRAMMED WITH 25 ROWS OF 40 CHARACTERS., EACH LINE CONTAINS
320 DOTS (Bx40), THE PICTURE IS THEN CUMPQRSED OF 250 LINES (25x10)
AND INCLUDES 80 000 DOTS.

DOTS IS DEFINED RY 40 GROUFPS OF G BYTES, THE FUNCTION COF

EACH BIT FOR EACH GROUF 1S INDICATED IN FI6G. &. .

— ONE BYTE CORRESPONDS TO OME COLOR. THE FIRST BYTE IS LOCATED AT ThE
BASE ADDRESS LAPA AND CONTAINS BITS Bt THROUGH BB OF THE FIRST & DOTS
OF THE PICTURE, THE SECOND BYTE CONTAINS BITS G1 THROUGH 68 AND THE
THIRD BYTE, BITS R1 THROUGH RB. THE M. 5. B. OF EACH OF THE 3 F1RST
BYTES DEFINE THE COLOR OF THE FIRST DOT OF THE PICTURE. THE FOLLOWING
DOTS OF THE LINE ARE LOADED IN THE MEMORY UP TO ADDRESS BAPA + 119,

— THE NEXT EYTE (BAPA + 120) IS NOT DISPLAYED AND CONTAINS THE ATTRI-
BUTES ASSIGNED TD THE NEXT LINE. THE BYTE PLACED IN BAPA + 121 18
NECESSARY TO START THE NEXT LINE WITH AM EVEN ADDRESS AND ITS CON-
TENTS INDICATE THE POSITION OF AN ANALDG PICTURE INSERTION WINDOW
WITHIN THE MAPPING PICTURE. ONE BIT CORRESPONDING TD A 40 DOT HINDDH.

— THE 250 LINES OF THE PICTURE ARE ORGANISED IN THE SAME MANNER.

~ THE COLOR OF THE BORDER CAN BE MODIFIED AT EACH LINE.

MIX MODE ' e e RTTD . oedute.

— FOR THIS MODE OF DPERATION, THE PAGE MEMORY STCORES ROWS OF CHARACTERS
OR BLOCK-GRAPHICS DBTAINED FROM A CHARACTER GENERATOR AS WELL AS LINES
DEFINED DOT BY DOT. THE FAGE TOD BE DISPLAYED CAN EE ANY ARRANGEMENT
OF VIDEOTEX ROWS AND MAPPED LINES, THE ONLY RESTRICTIGN BEING THAT
THE TOP ROW COF THE PICTURE MUST BE IN VIDEDTEX MODE.

-FOR A TIME® BASE PROGRAMMED WITH 25 ROWS OF 40 CHARACTERS EACH, EACH
VIDEOTEX ROW -USES BO BYTES FOR THE DISPLAY PLUS 2 BYTES FOR THE MODE
OF OPERATION AND THE BORDER-COLDR FDR THE BMEXT LINE OR ROW.

TEYXAS INSTRUMENTS FRANCE
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2. 1.

~ AN EXAMPLE GF & MIX MODE MEMCRY OROANISATION

- THE

? MEMORY-FIELD ORCANIZATIONS

= ONE MAPPIMNG LINE USES 120 BYTES FOR THE DISFLAY FLUS = BYTES FOR
THE MDDD CF OFERATION AND THE ATTRIBUTES GF THE NEXT LINE GR ROW.
CONSEGUENTLY THE BIZE OF A MIX MCDE PACE MEMORY DEFENES ON ITS
ARRANGENENT; 1IT MAY VARY FROM 2050 TO 29342 EYTES

IS GHOWN IN FIG. 10, IT7
IS MANDATORY FOR THE FIRST RCW TG BE A VIDEOTEX ROW. THE ATTRIBUTES
AND CHARACTER CODE OF THE FIRST CHARACTER ARE LOCATED AT THE ADDRESS
CONTAINED IN BAPA AND BAPA+1. THE COLOR OF THE RORDER UOF THE NEXT

ROW IS GIVEN BY THE BITS B, G, AND R WHICH ARE THE MSB*E OF THE BYTE
CAPA+BO. - - S - _ :

THE BIT “CG" BELECTS THE MODE OF OFERATION FOR THE NEXT LINE GR ROW :
VIDEOTEX MODE : CG O ' :
1

MAPPING MODE ce

nn

ON FI1IG. 10
120 BYTES
INDICATES
NEXT ROW

THE SECOND LINE IS A MAPPING LINE : €& = 1, IT INCLUDES

FOR THE DISFLAY. THE 1R21ST BYTE LOCATED AT ADDRESS BAPA+Z0-
THE BORDER-COLOR AS WELL AS THE MODE OF GPERATION OF THE
C6 = 0, THAT IS VIDEGTEX MODE.

FLACEMENT OF ANY NUMBER OF MAFPING LINES BETWEEN TWD VIDEDTEX
ROWS ALLOWS THE OPTIMISATION OF THE PAGCE MEMDRY SIZE BY KEEPING THE

MAFPPING MODE TO THE MINIMUM REGUIRED BY THE PICTURE IO BE IMPLEMENTED.

-—
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= ONE EXAMFLE GOF -MEMORY ORGANIZATION 1S5 SHOWN IN FIC 11

— EACH MEMORY FIELD POSITION IS DEFINED BY A 14 BIT BABE ADDRESS.

TEXAS INSTRUMENTS FRANCE
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- THE MEMORY FIELDS ARE NOT FIYED NOR EESTPICT=D TO ANY FARTICULAR FLUNC-
T1ON, COMSEQUENTLY A oW BYTE MEMORY (2045 CAMN BE PARTITICNED
IN ONE PAGE DISPLAY MEMBRY GF 25 ROWS OF 40 ChA?ACTERS AND ONE RUFFER
MEMURY CF 48 RYTES, IN THE CASE WRERE THE PAGE HAS ONLY 21 ROWS THC
BUFFER MEMORY CAPACITY CAN BE INCREASED TG 2&E BYTES, A ROM IS THEN

USED TO STORE THE CHARACTER GENEEATBR

" o— iy mpar

E 2. TIME BASE (F1G.12)
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2

—t— -

— THE TIHE BASE DF THE UDF CONTROLE AND CLDCKS THE DISPL&Y CF INFORM-
ATION ON THE TV SCREEN.

IT IS COMPOBSED OF

AN INDUCTANCE DSCILLATOR FROVIDING THE DOT F#EGUENCY‘
THREE MAIN COUNTERS : CHARACTER. LINE AND ESAME COUNTERS
A ROM WHERE THE TV STANDARD TIMING FEATURES ARE STORED

CONTROL LOGIC DELIVERING SIGNALS TD THE CGNTROLER AND THE
DECODER, :

. 1. DOT FREQUENCY

Ll T e s o ol pe——

THE PICTURE DOT FREQUENCY 1S GENERATED BY AN DSCILLATDR THE INDUCTANCE
OF WHICH IS5 CONNECTED T7Q THE CIRGCUIT PINS DRE AND OP THE LSCIHL A&-—
TOR IS FREE-RUNNING IN THE ANTIOFE MODE BUT IN THE NDRHAL Y PICTURE
MODE (INSERTION OR SUPER-IMPOSITION) THE DSCILLATDR IS REEYNCHRONISED
BY THE BYNC L'INE FULSES APPLIED 7O PIN GLL.

Tr = =
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COUNTERS AND RONM
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— THE CHARACLTER., LINE AND FR COUNTERS ASSOCISTED. WITH SCRUENCING
LOGIC WHICH FRESETS EACH COUNTER FREM A MASK FPRUOGRAMMABLE ROM PROVIDE

THE FOLLOWING FEATURES :

. ADAPTABILITY TO THE TIMING CHARACTERISTICS OF ANY TV STANDARD
. ADJUSTMENT OF THE DIGSFLAY AREA IN X AND Y DIRECTIONS IS
POSSIBLE | | | o
CHOICE OF THE NUMBER OF ROWS AND THE NUMBER 0OF CHARACTERS PER
RDOW (THE NUMBER OF CHARACTERS MUST BE EVEN)
CHOICE ©F THE NUMEER OF LINES IN THE CHARACTER MATRIX.

THE ROM FRGGRAMMATION PARAMETERS ARE DETAILLED 1IN APFEMDIX 1.

THE KOM CONTENTS ALLOW THE CHOICE BETWEEW TWO TYPES OF STANDARD (THE
'VARIOUS OPTIONS CHUSEN ARE INDICATED IN APPENDIX 1), AND BIT BT2 OF
THE CGMMAND RECISTER CM1 OFERATES THAT CHOICE.

THE COMMAND BIT RBRT! FORCES THE FRAME HDﬁE OF OFPERATION: INTERLACUING

OR NON-INTERLACING.
BIT BT3 MUST ALWAYS BE KEPT AT LOGICAL LEVEL ZERD.

TIME BASE SYNC LOGIC

THE SYNC MODE OF THE TIME BASE IS SELECTED BY BIT BT4 OF THE CMi
COMMAND REGISTER AND BIT DC1 OF THE CMz COMMAND REGISTER.

TEXAS INSTRUMENTE FRANCE =4
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NCREHMAL TV FICTURE MUCDE: DCY = O
D e = o

- THE FRAME SYNC AND LINE SYNC DETECTION IS NECESSARY IN THE NGRMAL
TV MODE IN ORDER TO PLACE THE INSERTED COR SUPERIMPOSED AREA CORRECTLY

WITHIN THE AMALOG TV FPICTURE.

— THE PINS SLL AND SCT ARE THE INPUT PINSG FOR THE LINE AND FRAME SYNC
FULSES. ' ' |

-

COMMAND EBIT BTS = 1 ;
i T T NP RS R W, TR T

- THE LINE SYNC IS INPUT ON PIN SLL AND THE COMPOSITE SYNC OGN PIN SCT.
A LOGIC ARRAY OPERATES THE DETECTION PF THE LEADING AND TRAILINE
EQUALTIZATION PULSES WITHIN THE COMPOSITE SYNC. THE TIME BASE
SEQUENCINGELOGIC 15 RESYNCHRGONIZEDR AT THE END QF THE TRAILING
EQUALIZATION TIME,

— ]

COMMAND BIT BT4 = 0O

— THE LINE 8YNC IS INPUT ON PIN SLL AND THE ERAME SYNC ON_PIN OCT, -
AND THE TIME BASE SEQUENCINEG LOGIC 1S RESYNCHRONIZED OM EACH FRAME

SYNC PULSE, | =

NOTE : IN BOTH CASES (BT4 = 0 AND BT4 = 1) DESCRIBED ABOVE THE LINE
SYNC PULSE IS USED 70 SYNCHRONISE THE DOT CSCILLATOR.

ANTIOPE MODE (DC = 1)

g gl S T B Sl s —t e ey penl S B b, - - - S W -

COMMAND BIT BT4 = 0O
- THE TIME BASE IS FREE RUNNING. THE LOGIC ARRAY DETECTING THE LEADING
~MD TRAILING EQUALIZATION PULEES REMAINS OFERATIONAL ANMD SETS THE 5T2

STATUS BIT FrROM THE SLL AND SCT INFUTE (SEE CHAPTER 2. 1. 1.2 AND
TAGBLE 5)

h
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COMMAND BIT BT4 = 1

— THE CIRCUIT PINS SLL AND SCT ARE OUTFUT PINS DELIVERING ThHE LINC
-EYNC PULEES AND THE FRAME 5¥NTD PULSES. - THE PULSE DURATICNS AND
PERIGDS ARE PROGRAMMED 1IN THE TIHE BASE ROM.

SUB-TITLING

—— e g — y— -

— THE COMMAND BIT BTS = 1 SELECTS THE SUBTITLING MODE.

~ THE UPPER AND LOWER BORDERS ARE THEN EXTENDED AND THE DISPLAY AREA
REDUCED T€ A LIMITED NUMEER OF ROWS. FOR EXAMPLE : 3 ROWS OF SEUBTITLEE
LIMIT THE PAGE MEMORY TO z40 BYTEES, THUS SMALL S17ZE MEMGRIES CAN SE
USED FOR DISPLAY TERMINALS DEDICATED TO THIS PURPOSE (SEE APPENDIX 1).

— THE BASE ADDRESS BAPA SELECTS THIS REDUCED PAGE. WHICH IS DISPLAYED
- IN THE SAME WAY AS A FULL PAGE IN THE ANTIOPE MODE, EY INSERTION OR
SUPERIﬁFGEITIDN.

. &, CONTROL LOGIC

i — p— —— — —p— — —— p——

- THE CONTROL LOGIC DELIVERS THE VARIOUS SIGMALS NECESSARY FOR CON--
TROLLER AND DECODER OPERATION. THE MAIN BLOCKS OF THIS LOGIC ARE
THE FOLLOWING :

FLASHING COUNTER

ADDRESSING OF THE LINE'TE BE DISPLAYED FOR NORMAL AND DOUBLE
HEIGHT CHARACTERS

GENERATION DF PAGE MEMORY ACCESS REGUEST
DISPLAY AREA DECODING

- THE DECODER PRODUCES THE DOT COLOR SIGNALS USING THE DATA STORED IN

THE PAGE DISPLAY MEMORY AND IN THE CHARACTER CENERATORS. TOGETHER
HWITH THE TIMING GIGNALS COMING FROM THE TIME BASE. -

TEXAS INSTRUMENTS FRANCE &b
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. 1. DATA USED BY THE DECODER
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- THE DATA STORED IN THE DISFLAY HEGIE ER IS TRANDFERRED Tit THE LoliDER
BY THE CONTROL CIRCUIT. THIS DATS IE READ IN THD DIFFERENT WAYS,
ACCORDING TO THE DECODER MODE HﬁPPIHG OR VIDEDOTEX '

- IN VIDEQTEX MODE THE DISPLAY REGISTER CONTENT IS

CHARACTER CODE 7 BITS
ATTRIBUTES ? BITS
B BITS

CHARACTER DOTS (CHARACTER LINE)

- IN MAPPING MODE THE DISPLAY REGISTER CONTENT CONSISTS OF 24 BITS
WHICH REPRESENT THE R. G, D SIZNALS FOR AN 2 DGT DISPLAY.

CIRCUIT ALSO SENDS .THE CMZ REGISTER CUONTENTS TOD
TIME RASE FPROVIDES THE DECODER WITH THE LINE, CHARACTER
AND THE SIGNALS WHICH DEFIME THE DISFLAY AREA.

- THE CONTROL
DER AND THE
AND DOT CLOCKS,

DECODER OPERATION

e ey — N e . - S ek b s s s s Se— —

~ FOR EACH CHARACTER MATRIX DOT THE DECODER PRODUCES R. ¢, B SIGNALS FROM

THE 8 DOTS OF THE MATRIX

THE CHARACTER ATTRIBUTES : F1 TO F% WHICH DEFINE COLOR AND SIZE
CHARACTERISTICS, AND SOME DOTHER FUNCTIDNS

THE CHARACTER CODE USED TO.  DELIMIT THE DISPLAYED AREA
CHARACTERISTICS

THE BITS STORED IN CM2 COMMAND REGISTER

MAPPING MODE

~ THE DISFPLAY REGISTER CONTAINS THE R, G.B DOTS TO BE DISPLAYED. NO
DECODING IS NEEDED., THE SIGNAL 1S SENT DIRECTLY TD THE OUTPUT.

MIX MODE

A Y Bk sl —— — W

— THE DECODER OFERATES USING THE TWD ABOVE MODES ALTERNATIVELY. THE
SWITCH FR{OM ONE MODE TO THE OTHER ONE IS COMMANDED BY THE CONTROLLER.

TEXAS INSTRUMENTS FRANCE 27

THE DECO-

PRy P— LS

T35 -— VDP

3. D=ECOLER COMMAND BITS (OEE TaABLE &)

DC1l )

— THIS BIT CHOSES BETWEEN FULL SCREEN DISPLAY ANTIOFE MODZ OR TELEVISITH
riiDE IN ORDER TO DISFLAY SUPERIMFOSED OR IMSERTED DATA., THE SYRC
SWITCHING € SIGNAL 15 DIRECTLY RELATED TO DL,

DCZ2 ROW ZERO DISFLAY

_ THiS COMMAND IS USED ONLY IN VIDEOGTEY MODE (MIXED OR NOT)Y. IF DC2 = 0.
THE ROW ZERQ IS DISPLAYED WITH A BORDER COLOR IDENKTICAL TO THE BACK-
GROUND COLOR . :

DCI . MASKING COMPMAND

- THIS 1S USED ONLY IN VIDEDTEX MODE. DC3 = 1 MASKS THE STRING DEFINED

- CHARACTER FIELDSs IF DC3 = O, THEY ARE NOT MASKED.

DC4 INSERTIUGN COMMAND

——— IDEM

pC? UNDERLINING COMMAND

—— I1DEM

PBCS : 4TH ALRPHABET COMMAND

- USED ONLY IN VIDEQTEX MODE (THE 4TH ALPHABET MAY BE HLFHHNUHERIC R
BLOCK GRAPHIC)

DC& : GRID DISPLAY,

- USED ONLY IN VIDEDTEX MODE. WHEN USED, THE LﬁST LINE AND THE FIRST
PGINT OF EACH LINE OF CHARACTER MATRIX _AFPEAR WITH COMELEMENTARY
CoLOR :

DCE - - 1 . - . . S

el S

- THiS COMMAND ALLOWS INQERTIDN REPLACEMENT BY SUPERIMFOSITION.
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o 3. 4. SOREEN ATTRIBUTES (TARLE 7)

~ CM3 CONTROL CIRCUIT REGISTER STORES SCREEM ATTRIBUTES. THEY ARE USED
CALY IN VIDEGTEX MODE.

EM, UM, RM

- THESE = BITS DEFINE THE COLOR OF THE BORDSER SURROUNDING THE FAGE
DISPLAYED ON THE SCREEN. THIS COLOR IS ALSG USED BY DEFAULT AT THE
BEGINNING OF A ROW (VIDEOTEX MODE ONLY)

MR

- IS USED TO MASK THE FULL SCREEN. IN THIS CASE THE TEXT AND THE EACK-
GROUND COLOR ARE REPLACED BY THE RORDER COLOR

LR

~ 15 USED TO UNDSRLINE ALL CHARACTERS ON THE SCHCEN, WITH THE EXCERTION
OF THE SFACE CHARACTER.

IR

- IS USED TO INSERT A FULL -PAGE ON THE SCREEN. INCLUDING TEXT AND.
BORDER.,

— COMMAND BITS DC3, DC4, AND DC7 (SEE TABLE &) RETAIN THEIR NORMAL
FUNCTION AS WELL AS THE FIELD ATTRIBUTES WHICH HAVE PRIORITY OVER THE
SCREEN ATTRIBUTES.

~ WHEN THE VIDEGTEX MODE 1S USED., THE CM4 REGISTER COMMAND BITS ARE USED
AS DEFAULT OPTIONS FOR EACH ROMW. - :

. 5. ROW ATTRIBUTES

e — — e — . Y e - . Sy e i il

- ROW ATTHIEUTEE ENL? AFFLY TO MAPPING OR MIX MODE.

- IF A PAGE CUHSISTIHG DF ALPHANUMERIC CHARACTERS INCLUDES ONLY VIDEDTEX
MUDE ROWS, 17 MAY BE NEVERTHELESS DISPLAYED USING THE HIX MGDE. IT
WILL THEN BEMEFIT OF ROW ATTRIBUTES.

- IN MIX OR MAPPING MDDE, THE CM4 REGISTER CONTENT IS MODIFIED AT THE
END OF EACH ROW (DR LINE) BY THE CONTENT DF THE BYTE NUMBER 81 IN
VIDEDTEX MODE OR BY THE CONTENT OF THE BYTE NUMBER 121 IN MAFPPING
MODE., THE CM4 REGISTER THEN CONTAINS AT THE BECINNING OF EACH ROW (OCR
LINE) THE ATTRIBUTES (DEFINED IN PARAGRAFH Z.3.4.) WHICH WILL RETAIN
THE .SAME MEANIMEG FOR THE COMPLETE RO¥ (CGR LIME). IN MAPPING MORDE, THE
URNDERLINING FUNCTION DDES NOT APPLY AND THE MASKIMNG AND INSERTION
FUNCTIONS APPLY FOR A& COMFLETE LINE.

TEXAS INSTRUMENTS FR&ANCE 29
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~ THE €/6 BIT CAN ONLY BE A ROW ATTRIBUTE. IT ALLOWS SELECTION OF THE
NEXT ROW (OR LINE) DISPLAY MODE (VIDEGTEX MODE iF €/C = O, MAPPING
MGDE IF C/C = 1).

. &, FIELD ATTRIEUTES

- TrE FIELD ATTRIBUTES ARE USED ONLY 1IN VIDEGTEX HODE.

~ A SPACE (CHARACTER CODE 20) IS USED AS A BOUNDARY FOR A FIELD
ATTRIBUTE., THE MEANING OF THE ATTRIBUTES OF THIS5 CHARACTER 15 SHOWN
IN TABLE 8. THE SPACE CHARACTER 18 A CHARACTER MWITH ALL POINTS ACTIVE
(LOGICAL 1). . _

- WHEN THE SPACE CHARACTER 1S5 DECODED,

UNTIL ANOTHER SPACE CHARACTER OR

F1,F5,F&, F7,.FB, F9 ARE STORED
END.OF ROW IS5 ENCOUNTERED.

F1

- Fi =.1 DEFINES THE BEGINNING OF AN AREA WITH INSERTIGN 0O SUFERIN~
POSITION IN THE TV PICTURE. THE END OF THIS AREA 1S DEFINED BY F1 = O
OR THE END OF THE ROW. THE SFACE CHARACTER (ALL ZERD CHARACTER) IS
INSIDE THE INSERTED (DR SUPERIMPOSED) AREA. THE AREA AFPEARS ON THE
SCREEN WHEN DC4 = 1

F2, F3, F4

- DEFINE THE SPACE COLOR

' F5
- F5 = | DEFINES THE BEGINNING OF AN UNDERLINED AREA. F5 = 0 OR THE END

UF THE RUW DEFINES THE END OF AN UNDERLINED AREA. THE SPACE CHARACTER
IS NOT UNDERLINED. THE AREAS APPEAR ON THE SCREEN WHEN DC7 = 1.

Fé&
- F6 = 1 DEFINES THE BEGIMNNING OF A MASKED AREA. Fb& = 0 OR THE END OF
THE ROW DEFINES THE END OF THE MASKED AREA. WHEN DC3 = 1, THE MASKED

AREA IS DISPLAYED AS A SPACE WITH THE COLOR OF THE BACKOROUND OF THE
FIRST CHARACTER PRECEDING THE AREA CHARACTER EOUNDARY.

F7.F8, F5

- THESE BITS DEFINE THE FOLLOWING AREA BACKGROUND COLOR. THIS COLOR IS
USED UNTIL ANOTHER SPACE CHARACTER IS FOUND OR UNTIL THE END DF THE
ROW, WITH A BLOCK @RAPHIC CHARACTER, THESE BITS HAVE THE SAME MEAN_
ING. .

TEXAS INSTRUMENTS FRAMCE =0
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. 7. CHARACTER ATTRIBUTES (TABLES 9.1 aAND 2. 2D

T — — —— N W wrul i oY N e e ki b PR — . S

— THE CHARACTER ATTRIBUTES AFRE EBEENT WITH EACH CHQHACTER 78 BE DISPLAYED

(VIDEDOTEX MODE ONMLY ).

—- THE F1 AND F& EITS ARE USED TO SELECT ONE OUT OF FOUR DIFFERENT
CHARACTER GENERATORS. ‘

i

= THE Fi AND F6 BITS ALLOW SELECTICN OF ONE OF THE FOUR CHARACTER
CENERATORS ASSOCIATED WITH A FAGE TO BE DISPLAYED., F1 AND F& SELECT
ONE OF THE FGOUR BASE ADDRESSES DAGCD TOG BAGCS.

F2.F3, Fa
— THESE 3 BITS DEFINE THE COLOR OF THE DOTS REPRESENTED BY A LDGICAL
ONE IN THE ALPHANUMERIC (kR BLOCK GRAPHIC CHARACTER MATRIX.

- Fo
~ THIS BIT ALLOWS THE FLASHING OF ONE CHARACTER. DURING 32 FRAMES OUT
OF &4 ALL DOTSR DF THE CHARACTER MATRIX ARE FORCED TO ZERCG. BY THIS

WAY THE CHARACTER IS5 ALTERNATIVELY DISPLAYED WITH ITE& COLOR AND WITH
THE BACKGROUND CGLDR

F7,F8, F9

P — - R lemls el ————

- IF Fi,F& AND DC5 ARE DEFINING A RLOCK CRAPHIC CHARACTER., THESE 2 BITS

DEFINE THE BACKGROUND DOT COLOR {(THE RACKGROUND DDTQ ARE DEPICTED
BY A LGGICAL ZERD IN THE CHARACTER MATRIX).

- Itht BITS ALSD DEFINE THE HEXT CHARACTER RACKGROUND CELDR 1IF THEY
"ARE ALPHANUMERIC. '

BpuNPARY,
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- IF THE CHARACTER 1S ALPHANUMERIC THE BITS F7,FB,FY RESPECTIVELY
CEFINE DOURLE HZIGHT, DOUBLE WIDTH AND REVERSED EACKGROUND.

F7 : DOUBLE HEIGHT

- THe bouBLe HEIGHT 15 QRTAINED BY ADDRESSING TWICE THE SAME FIGURE OF
THE CHARACTER MATRIA. TO GET GODD CHARACTER ALIGHMENT OF SIMPLE AND

DOUBLE HEIGHT CHARACTERS, THE MATRIX UFPPER LINE IS READ 3 TIMES,
WHEREAS THE LAST LINE IS5 READ GNLY ONCE.

F8 : DUUBLE WIDTH

- — —

- THE DOUBLE WIDTH 1S5 ORTAINED BY DOUBLING THE WIDTKH OF EACK DDT OF THE
MATRIX.- ‘THE DOUBLE WIDTH AND DOUBLE HEIGHT CODES MUST bt DUPLICATED 1IN
THE FAGE MeMORY : WITH DOUBLE BEIGHT THEY MUST BE DUPLICATED IN THE

TWO CONSECUTIVE ROWS, AND WITH DOUBLE WIDTH THEY 1UST BE DUPLICATED
IN THE TWO CDEEECUTIVE CHARACTERS.

F? : REVERSED EHCKGRDUHD

~ THIS ATTRIBUTE COMMANDS THE EXCHANGE OF THE CHARACTER AND BACKGRGUND
COLORS.

NOTE

. — e p—)

~ THE UNDERLINING COMMAND SUBDIVIDES THE BLOCK GRAPHICS CHARACTERE

LINES 2, & AND 9 AS WELL AS COLUMNSE NBR. O AND 4 ARE DISPLAYED WITH
THE COLOR DEFINED FOR THE BACKGROUND.

L - dgge P Sk L B S S W — —

— IN ANTIOFE MODE DCi = i, THE I SICNAL 15 ALWAYS AT LGGleL LEVEL 1;
THIS SIGNAL 15 USED TO SWITCH THE VDP R, G.B OUTPUTS ON TO THE TV SET.

~ IN TV MODE DCt = O, THE 1 = O DUTPUT SWITCHES ON THE TV SCREEN THE
NORMaL ANALOG PICTURE, DURING AN INSERTIOM THE I CQUTPUT 1S SET-TD

FOGICAL LeEVeL “1%Y.

TEXAS IMSTRUMENTS FRANCE 3
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DURING LINES WHICH ARE DISPLAYED IN MAFPING MODE THE 1 OUTPUT Ca
= 3 &, M BE
ﬁDPEFIEE_B? THE BYTE NBER. 122 CONTENT {THE 12157 BYTE CONTAIND THS
tIdz_fTiEIEUTES}. EACH BIT OF THIS BYTE LTFINEE AN AREA CORRESPONDING
l?_%ig UF THE LINE. WHEN DC! = 0, THIS BYTE CONTENT 1S TRANSHMITTED IN
1/5 OF THE CHARACTER CLOCK RATE. WHEN DC1 = i,
THE BYTE IS CCHMPLEMENTED AND TRANSMITTED IN TEE SAME HAY.

WHEN USED EETH AN APPROPRIATE INTERFACE, THIS FEATURE CAN GE QSED T0
DISPLAY AREAS WITH A CREY SCALE, INSIDE A GRAPMIC PICTURE IN ANTIGPE
MODE DR INSERTED IN AN ANALQG PICTURE. ‘ ‘ :

PAGE AND ROW ATTRIBUTES OFERATION MODE

T ——— T s e . B de—
— il WS ——.-—--h——l—--————-—-—-l—“——h————--‘--ﬁ

ROW ATTRIBUTES ARE STORED IN THE BYTE NBR. BI OF A ROW OR IN THE RYTE
Nﬂﬁ_ 121 BF A GRAPHIC ATTRIBUTE. WHEN OPERATING IN PURE VIDEOTEX MUDE,
THESE ATTRIBUTES ARE STOREP® FOR THE WHOLE FAGE IN THE CMa REGISTER,
SINCE EACH ROW HAS ONLY 80 BYTES INSTEAD OF 82. THE FIGURES DES-
CRIBING THE DI1SPLAY MODE/ATTRIGUTES RELATIGNSHIP ARE VALID FGR EACH

ROW IN MIXED MODE. AND FOR THE WHOLE PACE IN VIGEOTEX MODE.

1. MASKING

_—— el e— el BN e m—

THE ATTRIBUTES USED ARE -

DC3 ALLOWS AREA MASKING
MR - ALLOWS ROW MASKING
Féa MASKED AREA BOUNDARY

FIGUREEI4 SHOWS THE DIFFERENT DISPLAY MODES. CASES I TO & APPLY TO
VIDEOQTEX MODE, CASES 1 AND 2 ALSO APFLY TD MAPFING MODE.

. &2, UNDERLINING

_—_—*-h"-—__

ATTRIBUTES USED

DC7 AREA UNDERULINING ENABLE
LR ROW UNDERULINING ENABLE
FS UNDERLINED AREA BOUNDARY

TEXAS INSTRUMENTS FRANCE 33
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- FIGURE 15 SHOWS THE DIFFEREMT UNDERLINING MODES.

— UNDERLINIMNG IS NMOT USED IKN MAPFING MODE.

- THe UMDERLINING IS DISPLAYED WITH THE COLCOR OF THE CHARACTER. OiN
MATRIX LINE ©. DOUBLE HEIGHT CHARACTERS ARE UNDERL.INED AS THE NORMAL
CHARACTERS. THE UNDERLINING IS NOT DOUBRLED. * |

9. 1. INSERTION AND SUPERIMPOSITION

L& 8 ] T

— ATTRIRUTES USBED :

BCa AREA INESERTIOM ENABLE

DCE SUPERIMPOSITION

IR ROW INSERTION ENABRLE +

F1 - INSERTED OR SUPERIMPOSED AREA BOUNDARY

~— FIGURE 16 SHOWS THE DBIFFERENT MODES OF INESERTION AND SUPER IMPGSITICN.

—~ THE DC8 COMMAND ALLOWS TO REPLACE THE

: BACKGROUND OF INSERTED AREA LY
THE NORMAL VIDEQ PICTURE. '

~ THE 8 CASES APPLY TO VIDEDOTEX MODE, CASES 1 AND 2 APPLY ALSD TO

MAFP ING MODE.

TEXAS INSTRUMENTS FRANCE 34

g




mmE &

e S o - I U g A
R T S

! NS 3535 —— VDP

\ TAELE 1

|
_____________________________________________________________________ _l
: E1 Ex FUNCT 105 |
_____________________________________________________________________ E
¢ 1 1 INACT TVE !
! 0 1 READ/WRITE VDP REGISTERS :
! 0 o READ MEMORY (DMA) r
! 1 0 WRITE TO MEMORY (DMA) !

l

E

* . TEXAS INSTRUMENTS FRANCE 47
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TABLE 5
I STATUS ! MEANING (AT LOGICAL ONE LEVEL) '
i BIT ! 5
5T1 NOT USED
STo FRAME SYNCH.

i | ;
i ' : :
! U VERTICAL DISPLAY INTERVAL '
! 574 " READ IN ERRCR , -
1 i 1
1 i i
! I i
! 1 1

8T5 MEMORY ACCESS ENARLE
ST& HORIZONTAL DISPLAY INTERVAL
ST? BUFFER MEMORY OVERFLOW
STS BUFFER MEMORY EMFPTY
TEXAS INSTRUMENTS FRAMCE " az
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f TABLE 5 : TIME BASE COMMAND BITS
TABLE 2 e e e e e e e e e e
_ tCOMMAND ! STATE ' MEANING / FUNCTION
: ) - _ ; % S
. 23 ¢ ’ ' BT 1 . ¢ 1 ' FRAME INTERLACING - _ f
} ! POINTER ! ! AESTGNMENT ! ! ! O " FRAME NON-INTERLACING !
! ' BTATE o iMSB | LSE ! DT e ——— e P e e e e e e e e e e e e e e e e e e e e e e |
'REGISTER ' (HEX. ) ! CONTENT P MO ML M2 M2 ME& M5 M&E MY |: ! BT 2 2 . ¢ TV STANDARD SELECTION - ’
!- ——————————————————————— .' —— e e e e e e e e e T e i e . e . B ik B e e e e . TR e e S e . PH B B e . 2o ] ‘ 1 } — e e S e e e e sk i ———— S e e i . e S [ P W R — A . L Y AL . T . - - . — i . . [ . S s i o
'POINTER ! 0 'RETURN ADDRESS ! RTE RT3 RT2 RT1 ACB AC4 ACT ACt ! : : t BT2 !
e ) ) : R ' STANDARD 1) .
tCOL ! 1 'COLUMN ADDRESS ! AB AT A10 All Al2 A13 At4 A1D ! 5 ) : - } SEE GPTION APPEWNDIX 1
P ROW i = ‘ROW ADDRESS L AD AL AZ A3 A4 A5 AL AT ! I ' STANDARD 2)
ISTAT ! 3 'STATUS REGISTER ! ST1 ST2 ST3 ST4 STS ST6 ST7 STE ! E I BT 3 ! o) ' NOT USED, MUST BE ZERD
———————————— -~ e e e e e e e e e e e e —————— e e —— —————— e e ——— e e} i - e e e et o . e S S P S o TR e e e e . e e e . o Bt P e et e e e e e e e o e e st e e e e e .
1M1 : 3 ' TIME BASE ! BT!1 BTZ2 BTS BT4 BTS .X X X b b ' BT 4 ! t TOGETHER WITH DC1, SELECTS
- ICM2 : 5 ! DECODER t DC1 DC= DCG DC4 DCS DCE DC7 DB ! ; 1 ! ! (SEE TABLE &)
HCM3 ' & YCONTROL UNIT P CTi CT2 CT3 CT4 €79 CT& X x ¢ ; 5 : T s
——————————————————————————————————————————————————————————————————————————— ; i i DCi BT4 ! SLL/SCT FUNCTION .
'Cri4 ' 7 'BORDER CCOLDR P BM VY™ RM X MR LR IR X ! . i ' | STATE Sl - 8CY
___________________________________________________________________________ 1 e T
! ! !BASE ADDRESS : | ; ; 1O o ! INPUT HORIZONT. SYNCH  VERTICAL SYNCH
'BAMT - & 'BUFFER MEMORY ; ' . 5 L D 1 { INPUT HORIZONT. SYNCH  COMPOSITE SYRCH
' BaMP ' 9 {MPU ' ! E - 11 O ! INPUT HORIZONT. BYNCH  COMPOSITE SYNCH-
'BAPA ! ‘A 'PAGE DISPLAY - ' ; 1 g 1 ! DUTPUT HORIZONT. SYNCH  VERTICAL BYNCH
! ! !”EHEEY - - ) i o e e e e e e et e e e e e e e et e e i
IBAGCO ' B ICHAR. GEN. © ! ' ; I BT 5 ! 1 ¢ SUB-TITLING
'BAGCH ! C ‘!CHAR. GEN. 1 i i T e
tBAGCZ ' D 'CHAR. GEN. 2 ' + ;
IGAGCEH ! E '!CHAR. GEN. 3 ! ! . W - o WZ
I BAMTF | F END OF BUFFER ! « | i oo -
Q-j“; <, < 0 ot G oeuth (T A 5&: i
-
.
E
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i TABLE 4.1 @ CONTKRUOL UNIT COHMMAND BITE
TABLE & : DECGDER COMMAND BITS

T — — - — — — — ——— — — — —— i l— g — — — - Sk —— —T—— el —brt —— — e W sl ey ey W S ek i

e e e e ; ! COMMAND ! STATE | MEAMING /FUNCT ION f
I COMMAND 1 STATE ! FUNCTION 9 S ! ! z
1 DCH | O > 1 NORMAL TV PICTURE ! © 1CT1.CT2 ! ‘ YCOMMAND BITS USED BY DECODER AND COMTROL UNIT :
1 ! 1 P ANTIOPE . ‘ ' ; ! -t CT1 ¢72 ! ‘ FUNCTION 5
’ I R, ) ! ! _______________________________________________________________
.1 pee ; i »~ !} DISPLAY OF ROW ZERG | SR - 1 0 IMAPPINGC MODE !
_____________________________________________________________________ P t 0 1 !VIDEOTEX MODE 1
I DCR 1 | &t MASKING ENABLE ! . -1 1 IMIX MODE !
_____________________________________________________________________ ! ' 0 0 'NO DISPLAY ' «
' DC4 ! 1° 4 ! INSERTICN ENABLE : T T T T T T T e T e e e e e
e e e ettt e e e e 2 e e e e e e e e e i 7 e e e e e | 1CT3 i 0 'NOT USED, MUST BE ZERD :
' DC5 ! ' ALPHABET NBR. 4 PROGESSING (Fi=i, Fa=1): ! L T e s e e e
1 . ) 1 ! BLOCK GRAPH. CHAR. : 1 i _fCTﬂ ;'A' . 1 'CPLU ACCESS TO MEMORY LISABLED DURING DISPLAY !
: R ' O ! ALPHANUM. CHARACT. ' : ! ! PINTERVAL (VERTICAL AND HORIZONTAL) .
' DCA Ly o ! GRID DISFLAY | . boseTs t 'MEMORY TIMING : TYPE 1 ' '
_____________________________________________________________________ . ] ! O PMEMORY TIMING : TYPE o :
! DC7 1 12- o9 ' UNDERLINING ENABLE L e e ———— e
e e et e e e et 2 e e e e e e e e 1CTS A '"ADDRESS FIELD SELECTION : |
' DCB- ' 1" O ' SUPERIMPOSITION ENABLE ! o 3 O '64K/1 DR 16K/4 DRAM !
_____________________________________________________________________ . ! i t16K/1 DRAM . ;
SO {ey i _
NN S.E 'r*‘l. ;
L . F}% . ﬂ .:
43 ‘ ple Code
‘ SEHN - g8 4
Mode Ara EWaue
A8Y =« AS2 A
:
i
TEXAS INSTRUMENTS FRANCE 53 TEXAS INSTRUMENTE FRANCE 50

- . E——————t, m—— Rlde A




