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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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. J'a.""'-.'ﬂ-r- -

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 : |
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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.
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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, ' .
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