K5800-->K5820--> VAR-—
K4200-->K4201-->
KG4T70-->KG493 BB¥{I50%F 4H 5B
H4500--> BN RIS
H4400--> BLAK . Y27 ASP
K4280--> (AGDC)
Pz 1E g8
pf.,cf. B 37 O

A 38 () #5118 (L) T BHEEBRPOuPDIW (FS5T74v 922 +F 42
TUA+32bh0-5) OEHRAEKEL L THERDOMIOV T AHEKETEEE
Bz 2BMT. MMEXBOBEERXFBELL, FEBEBREEEN 10000,

MEXRLD, TRHAREFTEECENOEEZ2HBALERER 720/, I ol
BIL TWERIC VORIC S VS ER.,

HREEEFRE

OE_QAZFZEER : PC-9800, N5200-09N(APC), NBIDD/2EDIBEwW K « XY I D
=D« ATF=23 U,
ONVIVEERE : ERE&IE L,

BENORE

Q7 2% PRI 20V NORIEJE, PC-9800 VIO NBEREEE,
@+ —7 : MZ-3500, MZ-55007z 16w b« XV,

Q441 -FF:0—-I K CADB»— I+ JUGR-1104

@y = -— : =00,

By R : M-343, M-68 7z &l6Ew b - XV T,

SOFBELEBNOBERUTORY,

(D1, COMPIEGNE X% LRI EFfIZENL T 35,

O OLIVETTI IVREA $ 28000 2EALRIEY MABI Y E 1 —5M30/M0 @
TS749 P2« FFUa e LT220%EH,

O34 NCR AUGSBURG $16Ew ~ « JSV3 DECISION MATELZT7220% 2{BER.

@FE3% MIRO DATA SYSTEMS : RGB 4E'w N /ETRBEBEUEZIS T4 v IR K
— K% GSX LIKE OV I M EHEBULTWBIX I F+ — .

ks e B
G ICL BRACKNELL IS T4 I e -2 F )b,
®= DEC READING D16 w ko %Y O RAINBOW o7220% {5,

@K% VISUAL TECHNOLOGY : O—I VK « 524w 2 AEE,

©KE RASTER TECHNOLOGY : NA T UK « 95T 4w D AEB,

@K WANG LABORATORIES : 16w h « SV,

K7 DIGITAL RESEARCH : V2 R DI 7 - N X, N5200-05N (APC) @Y 7 P EIE
WwWhEANTER,

REPZUVIOBEELSH Y. XTEROTBMEE 1 OB L2 2,



FMOoEBANILTO 28, QAU AT AP IURELRERBICCERDOS A
« JNw 77 REDRAME UPDT220A Z 72 1ZAGDC24E A B2 & S DOEEEE EIc DWW T QBN --
SEBER., @8I S EIRBEEE DT FREL,

FEFICHL T, Bid> T, MOV AT AR OVTRLRENER (EXE2E
8 3) BRUQUESTIONAIRE (BEEH 4) 2Bl EEEBEREZIBHRFTLAZEOK
Uiz AU EFXRSERH 6 U THRT U OHPIX ERRETER 2 HICNATICKR BER %
AU (RXEAROUANLZOHA) BHFTEELHD% NECEET OHP{EL 2, Th oD
REUHEBEINCTabN, T510, RHEHENRETH L BN {HPOBIC
DTRHLTHS OHP DWW Tid, UBTER LU, —FOICBERBEE T 57503 TR
WEESEE LSO THENL, HANT> THAT LRIV, RANEXSWEET
1572  BARME % $572 B/ PRESENTATIONZ § 3 Z &l & o> T, BWMNERPERN TES &
DWEELR, TE3EY, B TEHE2EL TWEEESNSIDN, BRIKKBERE A
BELTBW,

SEFEI B SPRESENTATIONB JUFERRI B HHTEN S50 UDRBELTBWRE
R LXPRESENTATIONZS . LOOKH S UFASSARPOUR #4T72o 7z, Do T, BB I WL Y
FOBELEZULEATRERIOOTH >, BLLLTORERE > T AEED
ATEDDOEHBLELABEOBRTRAERZINTWIN, I, EOX ST BEMHPRES
ENTATIONRIC 2 e e PR D TOREN 2<E, IhHRBELIRETHERRARE L
ELTEL, ISNEBLREDLDNOYVAEIOIEICEL TREHRL Tz,

(SEEH]

EBE

SEBE (HEROTE)

AGDC A7 AT ORXIRFREH

QUESTIONAIRE

NATICKT{ER U B U 7z QUESTIONAIRE

PRESENTATIONT{E R L 72 TRANSPARENCY

NECEE &NATICKICHEU 7272208 A ERITHEREBEXE

JEFF WISE AEFICRBEL C(ER AT

mE®E. LOOK (NECEE)DX» TEREBMTOEREEROZ LD

@& [@#k. ASSARPOUR (NECEU NATICK) W ZE-o TERXETOEREROI &Y

SACIOIIOIGINIGI IS



Bez: 3/5 (H) 9:30 ~ 11:00

S NECEF
%F: S. SATG /DIRECTOR FINANCE

BhH: EREK, MO

NECEE & NECEG, NECUK & DRERIZDWTOHROA,

B8s: 3/5 CHA) 14:00 ~ 17:15
RS ¢ UNIVERSITE DE COMPIEGNE
7 :  G.FONTENIER /RESPONSABLE DE L& DIVISION
IMAGERIE, INSTRUMENTATION ET SYSTEMES

ftic. BERIESIDIOE 1 AEEESIALREN,
WF : P.PROUST (NECEF), ##FEEK, /O
TF. FONTENIER &0 BEOT W TBRELTER TS T740w 7 2EB (1ST. 1 5
3RD. GENERATION) | B & U, SEO#ERE (4TH. L) 2B T O— B9 3iEH v, T
oMWy,

1ST. GENERATION : XFERRE.,

2ND. GENERATION : THOMSON-EFCIS @”9367" % fFHL - #B., OB HR—A - UL
1PNV VUEECRTHBREDI E,

3RD. GENERATION : NEC 7220% VIDEO PROCESSINGEBICfEBL - & &,
1. DISPLAY PROCESSOR--->NEC 7220
2. DRAWING PROCESSOR--->68000 DRAWING HRL TWAHNERIIV AT AREA,
3. OTHERS,, PIXEL PROCESSOR (TMS-32020-10) , IMAGE ACQUISITION ETC.
1024 X 780 X 16 PLANES NON-INTERLACE, DOT FREQUENCY 60 MHz
MEMORY CYCLE STEAL, 32BITS/ADDRESS CYCLE, GDC CLOCK 3.75 MHz, 55 Hz/FRAME

£321.2.3. THER I N B " IMAGINE SYSTEM 1T U THMEBA: 5 TRANSDUCERS 2@ L T

ARAR—IADe YATL-NRAEDAVFTI LY, ZTOBNZEFTTD, YR
ThANZAEIIBEIOEY Y (UNIX 0S FBPROCESSOR, BFINTERPRETER BF Ot

vyH) RELN-R-FTa2IHEBOTE S,



ATH. GENERATION : 3R, BRP. LToOXDz, BEIANSIHEAY S 3,
1. VIDEO GENERATION : REFRESH/SYNC GEN. 2048 X 2048 CRAWL/SCROLL, 7220 T
RubdLniia,
2. PIXEL/IMAGE GENERATION : ZEi&{t,
3. MEMORY ACCESS : ¥ AhodEzEib,
PLECS QIEDWT, it 2HEL—BUHBLZLWEDZ L,

STH. GENERATION : 1 PIXEL &fe b 1B CPURERT 3 LWRBTHS D,

foitEhmo AMD, TITHRRHMAOBERED, BL. FHITH, XFERHBAT

B2 TTZT749 2B TR,

A, FONTENIER OBREW T, BAEZHZWNBEHL T, £HO AU —L BRI,
ZREERAL THH. ZFHOEZEZ IS VAR, EF7 U VITHTL,

EFFESLAM (16T —-0R) V2T A« N2 OREIZSEQUENTIAL PROCESSOR &
R 2REFEORDV, Wy D - Py F-TdEBEL. IL—2BO AND/OR/
AD FOBBRBERRRY A INEARER> TEFTL. YRTA - NZRWHLT
ADDRESS/DATA%R i HhT 3,

AFEUANDT I ANOBEEICDNTS A V- Ny 77 RERMEZGN. —EBD7
AT7ELT, IR-POSAY - Ny 77 ABIRAMS BB, SHIHL, A A—Y . 5
74V IROHEMIN VAL OERDY, BL. EEN. #HORE T oo
U, BEEBR, &7, RFEOEREHE> Ty,

Bt JotyBe LT, TIOREY b « Oty S7THS32020-10" 2B, i
TTL 20082 5 S00@L 572 BUN-RKOI72HEb5, KOI I 22 ERL T3
Lok,

1. 2 LINE DE-ALIASING (ANTI-ALIASING) 2. FILLING GENERATOR

(oo

. CLIPPING (SOF TWARE/HARDWARE) 4. RASTER OP.
5. COPY 6. Z0OM
7. TRIANGLES FILLING



BELUT KY,CO JXTEHFD, —NOBERREY hOF -5 LTEBINS,
AREA FILLINGE EfT T 23548, COBEDZOMEMIEL > THT 2 & 1088l ¢
N30k,

FILLING GENERATOR D FEMIc DWW TEN L I3 HE=HEL-E. LTogLs v,
FABEAT 3 2EOBEBRONSA—9%25X%, 2285 3BEREBPSFH— Iv
BB STXE ENDK PN, 1k ZICDRAWING PROCESSOR BB % =475 3, HE

&

NE—VRD-NrF. B— 7 - RHENEE

TR OEENEERE Do ARV, DERCBALTOIAVMIHRTHEZL
EL,

122013 DISPLAY PROCESSOR & U TIZFEHIT R, PIXEL PROCESSOR & U TIXiELY, AGDC
TIIDISPLAY PROCESSOR & U TOHEER ER TN ETH S, PIXEL PROCESSOR & L T Dig
BRETRFHARN, R—A« U1 =52 LT I0A, /Y2 CAD/CAM &
BBESATEIRG, BHAPHELEITANETHS, LW OH FONTENIEROEER,

FONTENIER REMOFE2BET 201, BN SHET —IBIUVEEERZ O L
S¥o>T3, 6AL THETWEHERHZWELIDEL LTy NECRIQEHERELT
FATW3, 4,575 8% NECRGBLEZWEDES T 3,

[BR]

D VHARDAZORBEBEBIBL, RHBELE DI, BEICHEDSIG-
GRAPH @ TUTORIAL DESCRIPTION thd 7220 1SSCC BIROEFIE% Mo Tl , IMPPOX
RZDFT =« U= bEF> T, RA. LEPVEBETWTHEHER M52, E
DTRRILLEREXLOARNF+ v TIABY, EATEIL WA (LR V- IO
Ty OO TTHEENI? LOBMIIHL. EBALHEL TWRLH 200~300 B, &
OERETTEDOES LSHETEFRIIU W, FILLING GENERATOR @Mz D TH R
LFnRdb0) BERH 5,

© LROBWMIVBNIDIIEEBLSZL0IETESS, BEORRI RS N
TRV EDITH 3,

© CQUESTIONAIREII M T 5@F 2 R, MEREET 3IE#PrLWERTHZ L L
&z, O5%2ORT 3 0EHY (NECGEE--->NEGEF) ,



Heg: 3/6 (A 9:00 ~ 11:00
S NECEI
%7 E. COMINOTTO (NECEI), G. LOOK (NECEE)

BrH:  #EEK, MO

COMINOTTO N URBROMESHRB ER AL . THRENIDIDLITEO WBLAD Y
SETCHENT, BEREOIDUBEBARET RN, BB L TETHAS,
COMINOTTO #r 5 E5BI% @OLIVETT] IVREAIZEAS BLECTURE 59, ATTHOLIVETTIO®K %
S0wr#F & X TELECOM MR CHINIRHEZ R A, 18w h « XV O U"M30/MA0” 1T 72204
V3749 IR+ 2T3 L THERAINTEOEHR, BE8IT 1K/YEAR,

LOOK & Bi$T B4 4. QUESTION AND ANSWER

BeF:  3/6 (k) 14:00 ~ 16:40
B4 OLLIVETTI IVREA
g5 MR, GUARNIERI, MR. TOSI /SENIOR ENGINEER OF EDP GROUP
MR. 0DDO /SENIOR ENGINEER OLTECO
MR. PISTILLO /SENIOR ENGINEER OF WORD PROGESSOR GROUP
%7%: E. COMINOTTO (NECI), G. LOOK (NECEE), 4, /O

WIF U2 8#iE . MINT GOMPUTER, SCIENGCE TECHNICAL GOMPUTER, BUSINESS GRAPHICS
WORD PROCESSORPBIEESI S % FETL Tlyb, PERSONAL COMPUTER 13 E CUPERTINOIZ T3St
(ENZO TRACYREW2 & Z2) , N=RUIPEFAEELVORD ., Y7 M5B 0OEIr
BBLEBERNRTTINRV, 2RI KALITEBLY, BEIRNEFPAFTPECTI 2>
72 o 1BERBIZEMAGDCBIEPRESENTATIONSS . LI FOZER SV,

122013 AREA-FILL AWy, 2SEEEZEV DAL tBv b3, E<BLWITA3E,. 1K
W NBEHOZVODRLUTHEY, BOORULNY—VOBEMRTVIES, DD
FNAZERRTHHURBRE BT, 72208 TR T NAOREBRE* s T 5 4
BESE LR 7720 T B, T220--->72208 D4HiE38{LEUC D TLOOKA 8,

T220FIF0OREREL TR, HESSA—SOERE CPURITHEZYI Z oL TR
 BEZEEANS A SRS D ENO THENISIEE Y,

S+« Ny T7 WEEORAME PARTNERE U TER T X NISPOWERFULG B % it Tx 3
o TATU e F—=H%SA« Ny T7 ABIREMICANTE S LB, - 2EF0RS
FPATPELT 3R—NORAMZER D, BL. EUREN. $HE#EZORNESH Y,



FSTAV TR+ N-HBEYR-RNTBEDHDELNOH, —DEHEED, HH— K
FBHELES 16X 16 ONI—URFBEETEZN-HIT 3,

GENERAL COMMENT & U T. AGDCIXHOME ELECTRONICS:: 5PERSONAL COMPUTER 1= % ¢{Ef
TEBEDIE,

g : TLAM TS FE I NEEAE LT, « 27082730 LIKEO G2 EIRD, SMC
@ §F v THAORTC (508 ) 2T+ AMFHBRALLTERL T3, ik, EhO-S5
6845% 800FH 51000 T A

FF13 NECL @ COLLABORATIONIC EBR % 3F-> T3,

REIES
® 23FEE. XKEZEORNOERIP SPENTUBLEVWIBL., FS574v 7 28%
ORFEWELEL T3,



Bes: 3/7 (XK) 9:30 ~ 13:10

SHRI4: NCR AUGSBURG

47 :  KARL-HEINZ RANF fHARDWARE DEVELOPMENT, WEMER ROHMDE /ENGINEERING SERVICES
H. BECK /LEADER, ADVANCED DEVELOPMENT,

fit. 1%,
M5 W PRUSENER, H. ZIMMERMANN (NECEG), G. LOOK (NECEE), K, /OJ

EX1 %575 TIIPERSONAL COMPUTER "DICISION MATE™ (80186+280(DISPLAY B FPROCESS-
O0R)) 1T220% 2fAERL T3, COBBEH SN, SOFEU-LE O, THID NOR
LOBRBOABTHEHL T X I 7BBUNT B,

PRESENTATIONCPIZ INTERRUPT MA@ D BT £ TIT BB LMoz, N— K
ST OB—ERWENBRL . &5, BEFNITAGDCOHDATA SHEETH QUESTIONAIRELSAR
MEINTW DR PRV ROBRPNASN TN I ERFRING, EE, AE»
FFERERLEY BEEREAR VL TuRABR LR, LT, 200 e 0,

TR0 ERALERETH, CPUIEX> TERATUAERZRETEEIS LTS,
ZDRDW NAPVBRADEHOKERN—RDIPHRBRETSH S, AT NSO
RACREHATEELIZ B DR, 48> T, ADCOEEEL T, BEOT20OBEICEN
DERICEPIBAONEEMNAERTHRITIE 20,

PERSONAL COMPUTER 45 CAD/CAMICEZ XTGBT E 3,

NCRTW. NIEORZ B (PUOEIRICE ufﬁ@@ﬁ%m%ﬁozna s, £
CETEOATELNATOABOL L CPUREAT S L WIHO, TRETEH 1M
BTRTanidltEy b CPUTES . IBEBAL5II2EY b (PUSARE, ZOBHT
e, 23FBRNRRT 2RMEBECUILETES IBEB/AZILHATRINEO
T F—5 « NBEREY MNERBTHSS,

12200MBE TIIW* 8O, ZO7-%, COMPLEMENTIREES . TASEBT 5. oh
BUITNTRRT ZIELEHM LY, IABE. PO EBRFOH THEH S,

SOPHISTICATED 72D & U THRELRAZVORUHRL W, EOLEEM cH UL
BEWLY,

B EI CVINEREEOBBRLABERTE 2 72> 18R L A ORELR BRI
BonsBRHITERHAHREN,

1D+ VBEEE N, UL, BREZS A VBB THE 20T Ry NEOH
B2V, > T, PRI THLE TS, --->72208 TRD— KB TOH
R



12202 XFRRFHHBRAE UV TR ERPINE, EHh> T, PPUCEBETAEY »
PORRRHAL TS, IS4 9 IR« E-RTCOERSHREDN. BEETIV S
KEBRRATBUZEREL L&D, BRENZFOI DI 1BE:2RKESEICGRD AN
X IBABUBRER LS, ATUABTEBBELTICRI0-0TE3, BL. D
»%DFU%@K%HT%m&fﬁﬂ&f?&%ﬁéﬁﬁﬁu/V’FOIT-U¥>FOﬁW?
ENERWE, TR I B VA VR VABEDEI A EEEERFTNO THSELE
BWHB 5,

NFERREEY b - Ry T TBERAZOTHNI., ETREELEZT. B YIE
HHA—DQHLOHERTERE L 5h, ——DOEFERSHREZL, TERBICHL T,
B—OFRRETEDZLd, A—OWMELEONIISUHERERXEET I I VO
TRBBE, HE, BTBAXNERE,

XFERRFADARNBY BNFERIBTAXNBE., BECNFTVE YTEUTET
FRNIELN BB, IST749 VATHENIIXFIFDHEARTIFITIAL CHARACTER® B 1
WElDEE B,

NSA-SRRETEBVI MRS TR, DY VIVBEEREEY 7 O R E
2RBETBFE. > "0 TENTHNRISUSEFUL,

1TIVBND T8« IR OALDHE> TR, IFEBETE L, Y2ER
HEELT, BOEIHAEIERSLWEB- T3,

ZVDRUET7 —ATFYTRBRERRSEI IR, —DBVORLERBASY, BE
REDNEBL3B, FuT B4 THKELNRES,

ADC TR ARIBEPHOHMEN TEBD TR, SAMRINITIS T4V IATH> T
HBAZ1 - OERKERT B LR TE S,

By MEREROFT—H0F %« IR I 0, ZRATURMIH S OEL
TBYPASS) BT E 3L Ry,

AT Ny 27 ARIRAMI T I THHEALE L, T—F « U— NIBEWEEIC ASE
Vi, UT)be 54 ABEEREIERIIIVN, 1S4 VEREETAEDS 4> - Ay
J7RFEEBERIONZOEIN, SA4Y - Ny I7RBOTEMEL SZAELEE
BTEBDEB XN,



(P& ]

O EHNCEV, #RTWAIIPC-9801 REL I —T L Fll, 12202 R I I TEHEN
ZIRUTWBRENDIRL, LIKOBR—-EHEH2OTHS D,

@ TAV N IT7HBRMOUFPIVs 54 LAEEBEORRT —SPVEBAYLIVT
OFMIDVNTHEYUEAAFLERYE Tl AL—AWNSA D NuT77 REOYVER
BTERILEWNBOL T, SOUNUETEBERLTLBL VDI ENRIBEREL
T AL,

@ ITHALERTH. MEIRXLTNERES>OPEDHY,

@ BANR Lo IMHFEBEON, BANR HEORRAEHEFRONDO LBV T
HoJzo BANRIE, 2EEEFHAL TS,



Bes:  8/8 (oK) 9:30 ~ 11:15
SHRI5c: MIRO DATA SYSTEM

$e5:  ROLF RIGHTER

WF5: G LOOK (NECEE), #REK, /O

FHE. RITE LSI(80186, 8274, 7220, 256K DRAM) % BHirfe R— KRB, B, Y7
PREZTE> THANUYF+ - EYRZ, ABI13E. BILTHS 1.5, N— K
REATEBEROTRAF—ONBIRE o Te & T B, 7BICW D THRTFH BN 112
BRFEUASOTHS S, 4BTUDMERIRIT, 7220.4164-3 X 1672 E2 BTEICEEL f
GCAR—R& BBTU D NERIZB0186, 41256 X 9, 8274, 78038 (128 BYTES FIFQ?) 75 &
BERLE CPUR-RERRBETHS ok, IOy NTOEBEYRFTA - NI THBEU
RO-BUS (BYECB-BUS : EUROPEAN CARD BUS 264" 16 X 10cm) WEIEA V5 T1 —2
TEB, GCAR-KIWIIY DP9 T« FTILHMANL THVAWBBEOLOS bBA
IBEEHRRTERLIW o TS, B BRANOTL— i HE TS (4BITS/PL
ANE 10X RGBEIBHEETTAE) « ATEURR—Y . E-RTEERLTVWS, BAHFERT
HRLUTRBHRAEVBURPL LS THEKELTLUE> Tas, NECEEDIHi 5 — ~
DEPSHFRLSBL, TRV ELZ, MTICKTIR, TOoRB/ RIBSTEH, IO/
BU TR&R,

280 ASSEMBLY LANGUAGE 12KB TEly/= GKS LIKE OV I R R H#HEL TS, Y—2 -
UARZRETHLVRIAVMLII LB e NBEBAEZIA o2, A RON— KD
SRFE TERAOVIMEECVYI MR NEL o2 ED I E, ---> AGDC TIIE
ABEY 7 b OERBEEY U IIBICIRBT 3OH 0 TH S,

BFfEl OB (R TPRESENTATIONZ U, AGDCIIHT 2 I AV MW HAA L BTN, BRI~
Dzl BUL 54V« Ny 7 ARIRIMO S U T )% SBRLWED I &,

IR-FDOFEIRML =23 VB0, BREBEOFFOTANNS— RIEEH,
BRBEBAD X 480 VD - 4V B L H = 24 KHz , H4 CPUIE Z80CTHBICHh b
57 BEEEIRWL, BE/ EEZ LA EHENTC TE5-0ARPNTE, 5
RRBREYVDORLOVY I e Tzl (B DRLIKET 3 PAFFIE? &
DEFMIIHL. GUBSBATHLW VN EOBRELR B2 0038535, ) . AROE
ODFZLIRFEER 1T DEALHBEICE > TERL TV, ZOXIRFTTEVORL

TR ELBETERWRY MRTTLBEDI L,

8
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ie  Graphik-Controller-Bau-
gruppe 'miroGDC’ ist eine
leistungsfahige und duBerst
flexible Karte im Einfach-Europa-
format. In Verbindung mit einem
Mikrocomputer und einem geeigne-
ten Bildschirm lassen sich Graphik-
Displays, CAD- und Bildverarbei-
tungssysteme einfach aufbauen.

d96-V¥EL-EEL0 W

Durch die freie Wahl der Bildschirm-
auflosung und der Farbvielfalt kon-
nen alle Graphikanforderungen aus
unterschiedlichsten Anwendungsbe-
reichen erfiillt werden. 'miroGDC’
148t sich fir die gleichzeitige Dar-
stellungvon 1, 4 oder 16 Farben bzw.
Graustufen konfigurieren. Bei Ver-
wendung der Karte in S/W-Anwen-
dungen kann eine Bildpunktfre-
quenz von 70 MHz erreicht werden,
wodurch die Ansteuerung von Ganz-
seiten-Bildschirmen (DIN A4 senk-
recht) erméglicht wird. 'miroGDC’
wird durch umfangreiche Graphik-

miroGDC

Software unterstiitzt. Neben einer
GSX-Implementation fiir CP/M-Sy-
steme stehen diverse Graphik-Bilio-
theken sowie Komplettlosungen un-
terschiedlicher Art zur Verfiigung.

3~



miroGDC

Beschreibung

Die Graphik-Baugruppe *'miroGDC’ ist eine
leistungsfahige und universell einsetzbare
Einfach-Europakarte fiir graphische Ausga-
ben mit Farb- oder S/W-Darstellung. Durch
die Verwendung eines intelligenten Graphik-
Controllers (GDC 7220) wird die Erstellung
komplexer Graphiken mit hoher Zeichenge-
schwindigkeit (800 ns/Pixel) gewihrleistet.
Graphische Grundelemente wie Vektoren,
Kreise, Kreissegmente, Rechtecke und Buch-
staben konnen vom GDC mit minimaler
Belastung des Systemprozessors gezeichnet
werden.

I R
Tokt und Graphik- Bitd- Farb-Miach- :3: Yidea
Steveriogik m Controller :> Wiederhol - j tabelle
Sesicher 4 —— Video
Table) —

e

!

ECB-Bus  DMA

Biockschaitplan
miroGOC

Der Bild-Wiederholspeicher besteht aus 16
64k Bit DRAM-Bausteinen, entsprechend ei-
nem Schreib/-Lesespeicherbereich von 128k
Bytes oder 1042576 Bits. Je nach Anforde-
rung kann der Speicherbereich in ein, zwei
oder vier Bildspeicherebenen aufgeteilt wer-
den, was der gleichzeitigen Darstellung von
1,4 bzw. 16 Farben oder Graustufen ent-
spricht. ‘'miroGDC’ ist fur den Einsatz von
256k Bit DRAM’s vorbereitet. Durch die Ver-
wendung dieser Bausteine ergibt sich ein
nutzbarer Speicherbereich von 512k Bytes
oder 4194304 Bits, womit eine Bildspeicher-
groBe von 1024 X 1024 Bildpunkten bei 4
Bits/Bildpunkt erreicht werden kann.

Auf der Baugruppe befindet sich eine Farb-
Mischtabelle (Video Look-Up-Table), die die
Auswahl von 16 beliebigen Farben bzw.
Graustufen aus 4096 moglichen Farben bei
Verwendung eines geeigneten Monitors
(Analog-RGB) erlaubt. Ferner besteht die
Moglichkeit, verschiedene Bildspeicherebe-
nen auf unterschiedliche Art miteinander zu
verkniipfen, wodurch u.a. bewegte Graphik
sowie Vorder/Hintergrund-Priorisierung er-
moglicht wird.

Ein auf der Karte implementierter Blinkge-
nerator gestattet es, beliebige Bereiche auf
dem Bildschirm zwischen zwei freiwid hibaren
Farben blinken zu lassen. Die Blinkfrequenz
betrigt wahlweise 0.8 Hz bzw. 1.6 Hz.

Alle Video- und Synchronsignale stehen auf
einer 15pol. Steckerleiste zur Verfligung. Da-
zu zidhlen RGB-analog, RGB-TTL, BAS so-
wie CSYNC, HSYNC und VSYNC mit frei
wihlbarer Polaritit.

Alle Signale, die fiir die Zusammenschaltung
mehrerer *'miroGDC-Baugruppen zu einem
’hochauflésenden’ Farbsystem notwendig
sind, stehen an einer 14pol. Steckerleiste zur
Verfligung. Die Graphik-Baugruppe ’miro

GDC ist fiir den AnschluB eines Lichtgriffels
vorbereitet. Der auf eine Pfostensteckverbin-
dung herausgefiihrte AnschluB erfordert ein
TTL-kompatibles Eingangssignal Die Gra-
phik-Baugruppe arbeitet zum ECB-Bus als
I/0-Karte. Sie belegt 8 Adressen innerhalb
des I/0-Adressbereiches. Die Basisadresse
ist durch Steckbriicken einstellbar. Anpas-
sung an andere Bussysteme auf Anfrage.

Versionen

Dank des flexiblen Konzepts der 'miroGDC’-
Baugruppe hat der Anwender die Moglich-
keit, die Karte fiir seine Anwendungen selbst
zu konfigurieren. Folgende drei Versionen
werden bereits vorkonfiguriert angeboten:

1
32 kB
(128 kB)
RGB
:>:(> fune 3
Bildspeicher 2
32 kB
(128 kB) Farb=
Misch—
Bildspeicher 3 tabelle
32 kB
(128 kB)
e
TTL
Bildspeicher 4
32 kB
(128 kB)
Bildspeicher —Organisation
miroGDC-P4
miroGDC-P4

Version zur gleichzeitigen Darstellung von
max. 16 Farben, die aus einer Palette von
4096 Farben ausgewihlt werden konnen. Die
max. Bildpunktfrequenz betridgt 20 MHz, wo-
mit Bildschirmauflosungen wie z.B. 640 X
400, 544 X 400, 512 X 512 oder 512 X 256
mit oder ohne Zeilensprung realisiert werden
konnen. Die Bildspeichergro8e betrigt 128kB
RAM, fiir jede der vier Bildspeicherebenen
stehen 32 kB zur Verfligung. Optional kann
der Bildspeicher durch Einsatz von 256kxl
dyn. RAMs auf 512 kB (128 kB/Bildspeicher-
ebene) erweitert werden.

weitersr miroGDC P2
{Option)
Bildepeicher 1 _—
64 kB ::> b :> snalog
(256 kB)
Farb-
Misch-
‘tabelle
Bildepeicher 2
————
64 kB TTL
(256 kB)
Bildspeicher-Organisation
miroGOC-P2
.
miroGDC-P2

Version zur gleichzeitigen Darstellung von
max. 4 Farben, die aus einer Palette von 4096
Farben ausgewihlt werden k6nnen. Die max.
Bildpunktfrequenz betrigt 40 MHz, womit
Bildschirmauflésungen wie z.B. 1024 X 512,
864 X 600, 640 X 480 mit oder ohne Zei-
lensprung realisiert werden konnen. Die Bild-
speicher von 128 kB ist in dieser Version in
zwei Bildspeicherebenen von jeweils 64 kB
RAM aufgeteilt. Durch Verwendung von 256
kx] RAMs kann der Bildspeicher auf 512 kB
(256 kB/Bildspeicherebene) erweitert wer-
den. Durch den Einsatz einer zweiten *miro
GDC-Baugruppe besteht die Méglichkeit,
die Anzahl der gleichzeitig darstelibaren Far-
ben von 4 auf 16 zu erweitern.

miroGDC-P1

Fir Anwendungen, bei denen eine extrem
hohe Bildschirmauflésung gefordert wird,
steht die Version ‘miroGDC-P1’ zur Verfu-
gung. Bei einer Bildspeicherebene und einer
maximalen Bildpunktfrequenz von 70 MHz
konnen Auflosungen wie z.B. 1024 X 1024
oder 1024 X 768 mit oder ohne Zeilensprung
und einer Farbe erreicht werden. Fiir hoch-
auflosende Farbanwendungen oder Anwen-
dungen mit mehreren Graustufen besteht die
Moglichkeit der Kaskadierung von bis zu acht
’miroGDC-P1’-Baugruppen. Die Video-Sig-
nale werden in diesem Fall auf einer geson-
derten Baugruppe, auf der sich eine sehr
schnelle Farbmischtabelle (High Speed
VLUT) befindet, zusammengefiihrt (in Vor-
bereitung)

Technische Daten

Abmessungen:
Standard-Europakarten-Format, 160 X
100 X 15 mm

Stromversorgung:
+ 5V, £ 5%, 1.9 A typ.

Businterface: .
Standard ECB-Bus, VG-Steckerleiste n.
DIN 41612, 64pol. a<c

1/0-Adresse:
Basisadresse durch Steckbriicken ein-
stellbar

Bildspeicher:
128 kByte dyn. RAM (16 X 4164)
512 kByte dyn. RAM (16 X 41256)
Option

Organisation:
miroGDC-P4: 4 X 32 kByte
(4 X 128 kByte Option)
miroGDC-P2: 2 X 64 kByte
(2 X 256 kByte Option)
miroGDC-P1: 1 X 128 kByte
(1 X 512 kByte Option)

Taktfrequenz:
miroGDC-P4: max. 20 MHz
miroGDC-P2: max. 40 MHz
miroGDC-P1: max. 70 MHz

Video-Look-Up-Table:
16 X 12 Bit, 4096 mogliche Farben

Blinkfrequenz:
0.8 Hz/1.6 Hz, durch Steckbriicke wiihl-
bar

Video-Interface:

RGB analog: 1 Vssan 75 Ohm

RGB TTL: TTL Signal

BAS: 1 Vss an 75 Ohm

HSYNC, VSYNC, CSYNC:
TTL, Polaritit frei wihl-
bar oder CSYNC in griin
analog

miro Datensysteme GmbH
Madamenweg 162

D-3300 Braunschweig

Tel.: 0531-8 5550
0531-81058

S

datensysteme
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ShRI%: I0L BLACKNELL
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CHRIS SZMIDT /PROGRAMMER
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Beg: 3/ (&) 14:15 ~ 17:10
SHES%.: DEC READING
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Bes:  3/12 (A) 14:00 ~ 17:15
ShE94-: RASTER TECHNOLOGY
47%: J. TORBORG /VICE PRESIDENT, J. ESTERLY /SOFTWARE MANAGER
DAVID MILLER, BURT EISEMAN, FRED OLIVER /SENIOR ENGINEER
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SHRS:: WANG LABORATORIES
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T 1EBI6EY PERE LB/, 40/16 T /B THHERTES, -—HORE. Faz
o UKL A,

R F—JREV .« JUw KR &,
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F2EETHABLBELLSE DD, > CPUNZARHUPRU AR BBT I &L
B N« UDIZAM /IS MNOBROFHFILZVIEINRY, HEO CPULDA



DRI AUDTERLZBUEUD Y, BHIC CPUNIROD DIV« NZADFH
ZAHBNR e PERNU—T3 UREE, ADCTIE, ATBMICSARXVNEIA VI
ADCN R LR ZET . EEOEY RN« Iu 7« AEUADOXFT 4 ¥ MEEEIX CPUN
2 EXRIICACDCNAZNOEEDRICE > TERT 3, -D>FDEIHNE,

N-=RDIZ7«2Uw VIR, REZTHEEZNLVIOBEBIU Uy THhE%E
fTT5DMe —~DFTD@EV, —>—B, Uy THEIBICA> TdH, /. HBEHRIIEL T
RBBELRBEZDOTIU—RATBRBEND S, JUy TRENRELE LR L& CPUCZOH
BEEHS BRI DIN I,

CPUZ K L 220K, AGDCNR « PRLU UK, EOXIRULTFPRLIARET 500,
> 8EY NORBNVY s VIRSBTTZRUEET 3,

T WISERERICABL T XAE (2ERH ) »oik¥,

BIZE L7z & DICSYNERTEK T 2Fw JHR DC2RED, Y4703 - K{Eantus
J= & IMPLEMENT 135 572 HYPERFORMANCE 13 By, 722013 IMPLEMENT W #M L < B2 5
H'PERFORMANCE HY B 1A,

KPP/ EBEZEUNBEHOEE, IDOBEY A IV TSREY h2BET S &1
LBEEOROED . INEERTB201016 X 16 BEOFIF0:E-725E3h, -
AGDCTIIER, FIFOIHE723, S+« Ny 27 ARIRAMIL T T 5 BREE,

ELE-§
2,3 FRILHN. BFLEVGELRZL SR, BLU. IHL5HGHVBORIVET I L,
ObSHENBDIELEE D, ASSARPOR IR 2RV E LD F+ F+ 2N DL
BE3s,

2



BHeF: 3/15 (KR) 13:15 ~ 16:15

ShR%E: DIGITAL RESEARCH

47: DONALD HEISKELL /ENGINEERING MANAGER GRAPHICS
%75:  H. ASSARPOUR (NECEU), #FEEK, /O

LANGHORST IR T 2L DI ETHo VW ERBE T TH T I3h 572, PRESENTATION
B LUTOPYEDBED, 2ROKKXHFOBRICRSNZHOELY, RIBIDED
RHFHTYV IR EHRBL T LD, ASSARPOR B340 BE. SO0ERERS
WEBTOILTRETHo TR ELBEERL TOWRREATHR N, RETH 12,
CRFNBERGEDIDIFAL THAELEOI LN, BBIZE2HZUF I TIN,
EBRRKNWOV IR Z2BNTATEDOXDINLBo b, KBEKR TR IISHEINETHS
LDBRERDWE VS OTHS, PLIY IRO8R% 58,

BODORULIIY 255 ¥, POLIGON-FILL & BOUNDARY CHECKIc XV IBRA® BHL T2y
DRFTHO, DRIEL TR IND S HPOLIGON-FILLE SR — kU Tiy<, POLIGON 25
THEBHASZI 5NN (PURBEIRE ST ELUEV ODRLT - 9% kKT 5. BEER
BRI 50 OHELATE, HOBTROMEESII N, . IV-IYVOEUDEH
BRYIATATHER2 I 358K R, BRABHEK I3 2V DR LHBEL B T
B WH> T TU—DRERP - R BROBHEETSN T 2 ER T NI LEBEE TER
WEEBfend L,

TUDE AT -2V, B¥. TUDIELTRARODO (En&>7
YATODTUIITOHA I T —RTERE2SHTIN, ) 2/ RET S, 203 %
RAEBVDT 92T DEETUIIANTIOIO-RTBIERR N, BREETU LS
QBB 12U —LDTYIDN e Ny T7BABEBDDEI2SB, PRINTER DRIVERJV—
F T X DRASTER BUFFER XS 2 BEEIZR T 5. B> T, Jb—A+ XEY . F—%
OOE, JU-VEORBREERFBELTHOE VRS L,

DAVEDRBALT, ZROTOCASEEFCE> T3 L&, TORRIIVIRTUAL
CONSOLE _EITPHYSICAL SCREEN LFUF IO XEURIREIES ., Z0O—2%PHYSICALEE
ERRRT 2, CREXBRTBZHECE 2B, 1DI3DISPLAY PROCESSOR 1t & 5 &R
ZRUZHE, BB N-RKOI7« 04 VKD 3T %« A& B5H0, 7
TH e AR EBPIRLTRLDOHY, INF « YRIDOBAIKE. BRE@DEER S
ATROAEYNRBIRBBEELEZZLHBLNRZOL N-KDIT « DA U RIHBRPER
BERBLNZG, BRARON-KRDIZ « DA VROIBRBRLEMIMOh, <O



EDREZTHZIDT, DA VKROFHARKN-RDI7Z« DU E D TRIERTERN
» PHYSICAL SCREEN @& U D772 A D+ 2 KO KIZL TREDRAMIZ & 3 L hvis
Ve EOXDIEFOWINDOHING REOhBEB DI L,

TYPICAL 73 XE UM E L T CPUNX EICFONTXE U REREBT 3, KEEATUIL ©
PUNZRLEWEBE, ERNAZRMEOU—A- Ny 27 DR ET S, BL., TOEL. CPUN
ABOT—=HINA MNBERER> TUEDIIENKE, EY MNERTF—H LU TERERD
TERTEBE X, ——-DACTIX, AGDCANZARIFONTAEY 2B BT 5, Ew b« v
7 ABRVRHT 3XFHENI. ADINIRTOEY NERT -9 DEEOHIC &> TR
T, TOELE, CPUNIRZOBEICES LTI,

I32749 022« A-HiCBLT, VIMNOEBHRAE, --->16 X 16 BEQOI-Y
EBEUEEAI-DNIBN—BOUR- N EEL TS, —DREOEBRII?--->Y 2
DRMZ B, --->H0T SPOTHBIX ?--->T7 0 7S A%l F.

i, 224 b s SAXTOFERETELRERBD Y,

CPUZ R L ZEFR24R T2z vl AGDCANZ B =2 FH 3 5B ENT W, BA
AEBIED, ADCOREERZ LN TEZ DR X, EREASERR L, VI K
THEBRILEPZILBoTH, BYL, BREF -5 BNIZ, Ey h e Iu T XE
DRI BXFREOHEDOBTT 3,

T12200RQE. (PURBEERRATUYARATETFZICRATERWI L, ERATUREOD
Fod e JE-PRTERNVIL, 8K 8 OFF2MBARABNY J7 i hTnz s, XF5
BICHT BB TH> TH 00T BY DOT #EZT2D I L, ——->12208 TRWEIN T
Bs DMERED BN L, AV—TEULTERLREEE HS 2 520w 2L 8RiiEE
TEIZ,

AGDCIX EVOLUTIONARY ONE TIX7ziy, 7220+ aTH 3,

5S4« Ny 77 REBIRANDEIZGIZ E DL S, —-->30&E,

2EH® CPUE LT, 80286/68020/CPU FROM 1BM, Z8000 13728, IT°S NOT JOKE, I'M
SERIOUS

26



[ 3R )

RWHABTIK DB TREWNRZR L0 T, JITR, SO0HMTRU-a%2HET 3,

OHEFOERTRE.,

EF—QIE HIYo TEL BV RYERBIVEBREENTBLIE> TU3nED
HPOER. EZ_QI NVORTIIOEALTEESOER., HBEFICO 28K DVWTO
AERRIER /EREHATUEN, BREIEL bz, E—HW20T, &8 F 3
EBVBARAUOEREZENTICRIBRU, EZQRD2PVWTRERRZIRIN o, i
TOBRVWERERLONI LW s TV ), BIEBRBERZIETHHBL, A
—DIEREZ FHLIHIRTIORMEBEESOERERBE L, MBL WIS
o e N, BEE THEHENR 2o 2,

CMEREEHE

SEBEFA _E=EL2Y BRTBAUVATHOBREBALREL o, 2O
BOESBAABRERNMORAR TS sohiidhhrbs T, UBHFSE2ET
EN, TOER. BMTINSTNRE, COXDIRIER 2BERI SBE D FEE RE
URBBRM TS LARZNSTIUNRXETHAEL, SRULBUAETRIZ ko
oo RAROFEBMIUINI, COXIB DRI LI IEZBBOREN DY, 2tk
BWSEDLULILWHEE o2, BERDTO®RY,

BEBEBHSAUE, B BMAD VIR ELBHL TR WE O L T &L T,
AEB. FRDPRKABITZL DI LT NECEFARDITITE, PROUSTI B SR X % (k. B
BTOFOETERFBESRANTEZV, BERAWITRO AT 74 IEED AL
ANDVITDRAREDI L, BERATHAOE T XOHBS% (COMPIEGNAZE) AF7o
Foo BRTHE. THEIE WL E(18:00) 1013, BREFE W BB oTz, JALN
DOIERKAE-oTED IV I MR, BRFTEOFPUSUZPEREND U5 TR
Bz COREHE BLARTLTHRB07DS BLOABIESRITHSIO—1
KV, BR.NU-IS/VBOMTEH2HFRICEATINIZS>QEFRES 2,

INT, DEHEDRUDIPRBIN T T HRENIKEIRAL,

KB BWTH, MEFHOBERANDETHZIEAFRI DM Tk, BMHTO

27



ZOBLBORIIDNEDIFRIIOILNL. MEXOZT SR AEBOBICEIEL
oo KEEBOFHE. WNGK TAES OB ERANB-RLVWIDTRTIHBZ L, HOEE
HRINTBHR, ERREOBRITAETOOLBI Lo, NATICKICE > TH 5
HOBIZU o SIENWALD HTEICTIEL TRV HEEINTES,. 11400754 MNIHL
TR ADUIRFATEINVEDI L, BRIKABER2RBAA, BESWFIvI7
b B2DEEEW DV AUINITEDO A D UM tkiEd, 6:45F TR, AT VY
TREIETH. LTOMEHROEBERABETE R 272 THSD (FLEPZUSU P
MEC_OHE) ,

SZEINWALD O HWERE R {EA UL 2ASSARPOUR I BNICIENTIINIIS > THDI U HITEN
Joo RITELNEBRNE T BIIADEL>72THB D,

BR. BORYLFELTWRITSAMI 3BMENRLIEs 2, JORY, ZOHODFE
WPEL T TEKTRONICSE DX —F o« T W HENT . TEKTRONICS&DIGITAL RESEARCHIX
o2, SBEY OIS VIZIRNALK B/ CETRE, MESBEHEIZLTY
HH. LI T LI LTz, ASSARPOUR HYAMERICAND H17 U %5 TO:50R OSANFRAN 47 & i
HFERELTINLS, BRANAES L2 IS IKBILHMELEOESRAN LRI N
TEHT . BT, SANFRAN S TOREBNZYVE> TH B, INTRMR-KNS UK
W& BTEKTRONICSNIIFTW 2y, COBBRONEDH T T, BHEUEZ L I LRE
A EizvEYN,

$9 2BEENEN THSSANFRAN ICB Wz RP. B MU+ I THBARONTZ VY
B, FFUEULk, 2EBEOREBELRERRBLT TI> TREETCIIDPLIBETSER
KE, INITEDORBER D EBAAMERICANO N D U SR BEREL TWR I LR ERRB &
AMERICANI T2 B OB TEL 3O T2k, I I T, NATICKIZTEKTRONICS® BB4% L 188
IS PO WTERNIEHHEBLTz, SANFRAN OB TERAE, BESRY O
FOWTNIEENERZL TEGH. HAOBAKODWTHEH, KEBY VIS5 323
FEHA0»58:30% T, RIEBEHI: 00 511:00 BEET, 2-HEH2,3 BEEDLE
o COND ZANREEHLET I B2ROEFERBASGNBZ I LIRS,

COER. REBHOR-FSURFTEOTISA MFHIT, 8L, 22E%E. 1128
BEBYUISVIATNDRBODEEI L, YP IV NUT—N—HhSHRAD JALE
{SBOOKED, 27 b WWEDOUNITEDZZ ST H 2D I &, SFO-TY0 B4 —TF Y« Fru b T
BADT, X, BEEBRIAVDELS D, BRSNS KESBIAIELLTHEEBYB LS



Zob. 5BEA-T U FTy N TS HCHANCELATION CHARGE % ER 51 % ol hett
RHBIL, COEBHPTEBNIEL, COBOMSTNERBRTEZ I LOFHEROR
BRI TWERBNIE, INETORBPSATTRERT L7 MNUVTHIT 306t
MEZIEBEDRD, RNSURFTESEDIIUTz, ASSARPOR R F X TDOEHo
T & T, AGDCX VRAMDPRESENTATIONA TE 3 TH 3D Z & TEKTRONICS 5 0 ERIERD
TCEBTHBIIELRRES > T, B, TOI L %2ASSARPOR WA THE LD
. BEBICRAOESE. B E-> THIBLTEE, HPRELIIN:,

ASSARPOUR 5D UM — MIIEERHIIORBY . RBEOUNIVREEO 2 - HE,
TEKTRONICSIA R B B M DV TOREIIFBA Ez 0,

OFHBRLBOBNL VT

ARRL2 D0 KBTI N TFRERMESBACLDINKERAK, LEFIKTHE
EUT B0SERLEN, BEIVHB TFRBRIRBINZILOILTER B0/ X
Banl, INFYTRARRT B ILEBBRAX T OTHRTH:2BAATHE> T
foo BRAN, BU+FHEBWNATHI 6FMEOEBE L EE> 7, BHBNEY
WBRILHKREERATHZ, BUOXREHIBEBRLZZILN 1DOBRTHBET
o COEBTEIMIREL TR EIZZ, NUELIAUAVOAR, BAEDN 18IS E
o B/ BRE- TE. 73AL 1008 !, 551, EBRRRTMIBALWZE LK
DHEIARQRELRZV, RTNOBROX DI BZEENZEBITERV TV INONE
WP TE, NATICKIZE1Z, COBIBES T BELVAZERBHI LB INTZLO

T2k,

@XBTOFL VI /O

NATICK SZENWALDO P LU VYW E I LW RBEE VL, RANVEEZTHEIIWL B
EEoREIRBER. BAWK Ishotz, PO STWANK BB ELEDLRITX N, &
7o SRKIKHID, TET X 1BPEITEL T AGDC SBT3 DATA SHEET &
QUESTIONAIREDR R AIES N TV s ofz, ZOERIIYU - U T 55 5, NON DISCLOSURE
AGREEMENT 7z EXE TN EAR, DECRERFAMULITVNODY -T2 EBHL Tz h
5, DECTIIH CEBUHARBLIIELTVREDI L, ~>IB5TERLEILE
BRDESBARN U RTARTEEN, §ido TATERBNASER I LK, T,

ay



BHROSZABESEED PEOXTEVLERERETEBEI L LRI ST SIE-
JNWALDIC K » TIHE SN LD MU, HEIW RILSEERBICV IR EZHLZARN
TTCIla,o Tz,

&5, QUESTIONAIRED BT HIBR / ZEEIN TV, COHKET A TROFIC L
A3 LR, £ 1DBOFRKKTSEPTTIRELE DL, HRIC. BHE
BROBK (BZEEH 4) LNTIKERODO (LEFH 5) L2HRBLTH B, NATICKH
BFICHBRLEZREE. 2N ERICEL T, HARD-DISK 2 AT LT 5 WINDOWINGIZBIL
T RBODRALIKEALT, PRICE WCBAL T, @ 4IEE, HiRsEEICHAL T3, BEL TH
DR DUz, i, NATICKERT TEAL = FEIMAICR ShahzEMIr 0, HlAE
BBRETE. JU— BB, CPUL NTSC, WINDOWHIER. S+ bRV, S ZAREM%
LTEITHAULBENDHDOIERD, NMTICKORFLRIAZORBRETEN 313D
Do

JKIT. PRESENTATIONA OHPORZBERBEPABU DV TIERRMANTE 2, EXSEEH
£ M. DESIGN CONCEPT (OR PURPOSE) ---> DESIGN OBJECTIVESII & % v ai2 75137513,
LIGHTEN ---> SIMPLIFY X &id, AGDCNR « A VB -1 —RADPRUR « oA 20D
WTHAIVITRZERLFITERLVWEDOIE, ZOREOL->TERREBELIEDLE
DIKEETEROTERWEES LR,

A4 ARNENTAT T2 = JvERWTHIEBSIENNALD BEAZILHTERN,
WEBEOHBBRIITEKTRONICSE T T, TNLUBIIE > T3 Z L I3EHE, RASTER
TECHNOLOGYD T EN TS Upo o T LI HL T, IRISE WD HiR7z CAD/CAME B2 Riz
WO STEED SILICON GRAPHICS W BEL TP B3R ELEVWLETHE, ZOBORY
ViR ROBORT Va1 - bW THERBILEZEDIEN, L5 5BHEL
EDH TOB 1BORT V1 =SS WBEIITINETH S, BICULBNATICKOX T4 2
OFEIRI -0y NOTNIHEBL T, ARIPVSS THEELTWSB XD
WWRE2RAZIZN, J3TSEF T4 ARETSDNTASIET, T OF Y ITHANAGER &
SARBREBY, BECABSBOEISTEKOEHr T—EBBHEZL THEDNE
NENDIBU, JEFF WISE Z D 1AL,

COEIBBEEROATA AWARY FUDHR> THRBHOER S, OFICHL THH
EX 2D, TOE-WBUANGI G D EODP T, KRAUS B[ ZOBTRBVEIEL LS 3
BRICIIM S D, 1 MELED, TRAFFIC-IAN R EMBE TR, FMOTBMNE SN B:

30



LT TREESTIho, TOEZWN ERU SO SMEHRESRINET 5,

OADF
1. PROUST :

2. COMINOTTO

3. LOOK :

4. PRUSENER :
9. ZIMMERMANN :

PERNC NECEFIC AR T BLIANI. ANUITH - KEBRBITZRE V5D
HRER LT, S25—« 25+ RTEFEAL. REBOF -5z
UZIVEEEZBLTAASTN, 5749 VAL L TS H - B
AERROBFRRGERTEIEEEET 5, (PRIIG8I%, R— K 3
Tl ABDVIRRLREZ DR,

BB ILUTINFERTI TR ST, OLIVETTIO S BB A
ERFEEOHRE. 158D ORBEAPRINE. ZOBOHES
SEBIESITORBMEVRAEBL L TN I EWHEBERE BV D po
oo COBOREEFFUERLTINNE, WL SEHBOZPVITDHS
> THHPDIT,

BN DU B ES., IDLBEHK. 2L TIOR3 XD EMEN
BEEDPE, MIDDLE NAME 2D 3 OHBE, fhFE----SLEEPY BIG----- >
SLEEPY PIG, /|\[J----MONSTER ,

FICHRZL,

ETHRAVZRNERVI SLTEITEALNS S0 LD TEE, NECEE DA
BERZY, BREZHEANBLEZI LT BLIBPNSVABEOAT
EEF. V-SIRIESEBTCERIRATABELIVI I M ERY BARICEH

> T3,

6. MOTZET, DIGOVICH BB, BF¥. E2I &7zl

7.LAIRD :

8. WALSH :

8. PEMBURY :
10ASSARPOUR

ARNZEEALVBIRBL, BAEEXDR,

H&73L, B2V VBTV,

B&sL,

QERIAK. 23T o XV2THLIZANHYD, (EEBHIZEAS

DERFATZUIEMIR, TNdH, Do LA LRON THEE

DHD, HBETRERZARLEEIZIRELEIHRRLTE I b,
EATOZRB/BE/TRFECOLEAESY, BFIEKEL., E28

THUT, SATODRAVRLSERT R EL> TOEL,



A O
TIME SCHEDULE OF AGDC ENGINEERING MEETING WITH FOREIGN CUSTOMERS (DONE)
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14 (WED)@® BOSTON SANFRANGISCO
SAN JOSE
15 (THH)® @DIGITAL RESEARCH
SAN JOSE
17 (SAT)E® SANFRANCISCO [JAL 1 13:00---16:00]
(AIRPLANE)
18 (SUN)@® TOKYO
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A

TO: H.ASSARPQUR (EU3150), G.LOOK (EZ2001)
CC: C.KRAUS, H.SZEZJNWALD (EU3150), G.MOTZET (EZ2001)
H.SATO (H44Q0), T.IZUMI (KS820)

FM: T.0GUCHI (X£820)
RM: AGDC SPEC INFO.

WE, NEC, HAS BEEZM PROCTEDING A DEVELOPMENT OF A NEW GENERATION OF GRAPHICS
OISPLAY CONTROLLER CALLED AS AN ADVANCED GOC (AN AGDC [N SHORT).

THE INTERMEDIATE CONSIDERATION RESULTS FOR THE PROOUCT ARE DESCRIBED HERE-(N-

BASIC DRAWING FUNCTION THE CURRENT GOC HAS + ELLIPSE (WITH ASPECT RATIO
COMPENSATION)
+

LARGER ADORESSING CAPABILITY, PUT/GET/COPY SIT BLOCX TRANSFER,
MORE EFFECTIVE INTERFACE AGAINST CPU

CO0ED CHARACTER DISPLAY CONTRCL FUNCTION

Fmma=inm,A Y

CTANURES J

OHIGH SPEZD GRAPHICS FIGURE ORAWING CAPABILITY

ORAWAZLE PRIMITIVES: LINE, RCCTANCL_ CIRCLE, AKC, ELLIPSE,
GRAPHICS CHARACTER, AREA-FILLING FOR AE TANGULAR

!
m
P
(e}

AYERAGE ORAWING SPEZ3: 40 nSEl/PIXEL

MISCELLANEIUS ORAWING CONTROL FUNCTI
SIMULTANEQUS AND CONTINuGUS PLU?%L PIXEL DRAWING WITHIN THE SAME WORD
INTER-PLANE AUTOMATIC ADORSSS UPDATE.
OEFINABLE MINIMUM PIXEL FIGURE.

@HI8d TPE=D BIT SLDEX

=

RANSFIR (PUT/GEZT/C3PY) CAPABILITY

TL?E: KINDS OF TRANSFZR MODE :
. 0ATA MOVE FROM CPU-3US TO AGDC-3US VIA THE 8GCC
GC- 0ATA MOWE FR0OM AGDC-3US TO CPY-2US VIA THE ASIC
C3PY; DATA COPY WITHIN AGOC-3US

TRANSFZR SPEZD : TWO OIMEMTIONAL "COPY™ BETWESH S12 X 512 DOT FIELD WITH 8IT

EOUNGARY ---> 3 mSEC

MISCZLLANEJUS TRANSFZZ CONTROL FUNCTION
0ATA ROTATION Z¥ERY 30 DESREZS WITH [NVERSION OF THE FIGURE



LOGIC OPERATION WHEN DRAWING OR RZAD-OUT THE FIGURE

@LARGE ADDRESSING CAPABILITY OF THE AGOC-3US SEPRRATING FROM THE CPU-BUS

BYTE ADORESS [MPUTS FROM THE CPU @ 20 PINS, DATA INPUT/QUTPUT : 1
WORD ADORESS QUTPUTS FROM THE AGDC : 24 PINS, DATA INPUT/QUTPUT : 1

(16 M4 X 16 BITS ON AGDC-3US, 4096 X 4096 X 18)
THE DISPLAY MEMORY MAPPED AVAILABLE ON THE CPU-3US

PACITY OF MAIN MEMORY OR CHARACTER FONT MEMORY M&PPZJ AVAILAZLE ON

LARGE G4
AGGC-BbS

LA
THE
@HAROWARE CLIPPING FUNCTION
©CONTROL S{GNAL GENERATION FOR DRAM WITH INTERNAL LINE BUFFER

MALIMUM OPERATING FREQUENCY : 10 MHz, CMOS, 63 PINS PLASTIC LCC
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CABSTRACT OF FUNCTIONAL COMPARISON BETWEENM 72204 AND AGDC]

uP072204 AGOC
MAK IMUM OPERATING § MHz 10 MHz
FREQUENCY
DEVICE PROCESS N CHANNEL SILICON GATE MOS COMPLEMENTARY MOS
GRAPHICS DRARING LINE, RECTANGLE, CIRCLE, THE SAME &S TRE LEFT,
CAPASILITY | ARC, GRAPHICS CHARACTER ELLIPSE

0ATA TRANSFT
Func i IG.‘!‘

BATA TRANSFZR BETWEZN CPY-

gUS AND GOC-3US PEXFORMED

BY OMA OR READ/WRITE COMM-
AND WITH BYTE BOUNDARY

i3, GR 'ﬁ'unu‘l
AGIC-3US PERFIRMED BY PUT/

GET/CQPY COOMMANG WITH BIT

BOUNDARY

DMA TRANSFER IS REMOVED

ADDRESSING
CaPd8ILITY

S8 KW X 18, 2048 X 2043

16 MW X 16, 2048 X 2048 X 84

3US ARBITRATION

REQUIRES TWC 7220s FOR

CoCATAl AMNMDDT ™

AV THCS
?D ¢ T3 el cvint NUun \L.VV

Lo

FUNCTION | MEMORY CYCLE STEAL CYSLE FOR MEMORY CYCLE STEAL
CONTROL CAPASLITY | REJUIRES EXTERNAL [INTERFA-| QUTPUTS CONTRGL TIMING
FOR DRAM ®ITd INT-| CZ LOGIC SIEGNAL
=RMAL LINE BUFFES
SUPPJRTS THE COCED CHARA- | MO,
GTEX DISPLAY CONTROL.
SUPPORTS MAGNIFIED DISPLAY | NO.
FUNCTION,
[NTERNAL FIRST-IN FIRST- NONE.
MISCTLLANEDUS QUT BUFFE:
NOT AVAILABLE TO ACCESS AVAILABLE TQ ACTESS ANY
ANY PARAMETER REGISTORS PARAMETER RESISTORS FROM CPY
FROM CPY
NONE. INTERNAL DATA RAM FOR ROTA-
TION OR INVERSION OF FIGURE
NONE. INTERNAL BIT SHIFTER FOR BIT

MANTPULATION




[PIN CONNECTION]

0ROY  mmmmee- >| 1 68 | ------- > vee
0T- e 67 | -=----- >  DALE
ROY (=mmmmee 3 65 | ------- > 0R0-
RESET ~ —===---> | 4 5| --mmm-- > DWR-
5 54
(T (=mmmm e 6 83 | ¢-=-=-- > VS/EX. VSYNC
C5AG0C-  ------- >1 1 62 | <------ > HS/EX HSYAC
CSOM-  —-mm-m- >| 8 81| ------- > BLANK
RD- - >| g A 50 | —==—--- > DA23
WR- s > 10 59| ------=> 0822
ALE(AS-, 1) —=----- > 53 | ~—---- > D&z
MA1G ememes > 12 57| ------- > DBA20
Ma 13 ————-==> | 13 5§ | —~------ > DALQ
IV > 14 5| ——-mm- > DAIR
14,15 ————=> | 15 54 | ==----- > DALY
MADIS (- > 18 G 53| —------ > DAlS
e B 52| K== ¢
MA014  (-—---->1 18 51| ¢-=--=-- GHD
R >| 19 50 | <------ >  DBad1S
MA012  (------ > | 20 48 | C=----- >  DADI4
MAOIL  Ceemee- >| 21 48| <----==>  DAD13
MAG10 Ceemee- >| 22 47| <-----=>  DADI2
MACS (=mmmm >| 23 D 46| <-——--->  DAaDil
MA03 (-==-==> | 24 S| <———> B350
MAGT (-mmmmm > 125 R > DAsS
HA0s C-mmnmn >| 28 43| ¢------ > Da53
¥405 (=mmmmm >| 21 42 | ¢—=---- > DaZ?
MAD4 Gy | 25 41 C=mmmm > acs
pag e R IE 404 (mmmeen s aas
0 ¢-mmmmn >| 20 < 281 ¢------>  Dasd
1291 ¢-mmmm- > 1 31 331 <—---=>  Bal3
#A03(LOS-/08) <------ >1 a2 7| ¢------ > Da2
BRE-(H0S-) ———-->| 32 36 | <------ > Dadi
Ves —mmme- >| 3¢ 35| (==--- > DAZG




(PIN FUNCTION]

@CPU INTERFACE

PIN NAME

/0

FUNCTION

MADQ—MAD1S

CONNECTS TO CPU ADDRESS AND DATA LINES TIMESHARING OR
MULTIPLEXING ADORESS AND DATA EACH OTHER. LATCHES THE
ADDRESS SIGNAL WHEN [ALE] IS A ONE DURING [CSAGDC-] OR
[CSOM-] IS LOW. INPUTS THA DATA FROM CPU AT RISING EDGE
OF [WR-] AND QUTPUTS DATA DURING [RD-] IS LOW.

BHE-

SeLECTS ANY DATA TYPE FRCM FOLLOWING THREZ KINDS, 00D
ADDRESS BYTE, EVEN ADORESS BYTE OR EWEM ADORESS WORD,
BY THE COMBINATION CF ACCRESS LOWER 31T [AQ] SUPPLYED

FROM THE CPU.

AQ | BHE- DATA

a EVEN ADDRESS
1 EVEN ADORESS BYTE
g 000 ADGRESS BYTE
1 NOT AYAILABLE

WORD

—e—s OO

MA16—NALS

CONNESTS TQ CPU ADORESS LINES. LATCHES THE ADORESS
OURING [ALE] IS HIGH.

RC-

CONNESTS TQ [RG-1 SyPot Vel F0M THE £PY  QUTPYTS ANV
INTERNAL RES[STOR CONTEMNTS FROM [MADOD —MADIST DURING
(CSAGDC-] IS LOW. WHEM [CSOM-] IS LOW, OUTPUTS BISPLAY
MEMORY COMTENTS ADORESSZ3 BY CALCULATION RESULT BETWEZY
GIVEN ADDRESS AND BANK REG{STOR FROM (MADO—MAD1S].
0ATA IS AVA[LABLE OURING [RC-] IS LOW.

COMNESTS TO [WR-] SUPPLYED FROM THE CPU. WRITES THE DATA
INTG [NTEIMAL RE3ISTOR ADORESSZI BY LOY ORDER 6 BITS OF
GIVEN ADORESS FROM [MADO—MAD1S] DURING [CSAGDC-] IS
LOW. WHEN [CSOM-] IS LOW, WRITES DATA INTO DISFLAY
MEMORY ADORESSED BY CALCULATION RESULT BETWEZN GIVEM
ADCRESS AND BANK REGISTOR FROM (MADO—MADIS]. THA DATA
[S FETCHED INTQ AGOC AT RISING EDGE OF [WR-].

ALZ

TIMING SIGNAL TO EXTRACT THE ADORESS FROM TIMESHARED
MULTIPLEXEY CPU ADOREZS/CATA LINES. LATCHES THE ADORESS
DURING ([ALZE] IS HIGH.

INT

SIGHAL TO SHOW THE COMDITION OF THe

coar—
| g
LY ul)

HIGH.,




PIN NAME [/0 FUNCTION
ROY 0 SIGNAL TO SHOW THE END OF MEMORY CYCLE WHEN ([CSAGDC-] OR
(CSdM-]1 IS Low.
WHEN [CSOM-] IS LOW, AGOC CALCULATES BETWEZN GIVEYN
CSOM- [ ABORESS AND BANK REGISTOR CONTENTS AND SPECIFIES THE
DISPLAY MEMORY DATA ACCESS ADORESSEZD BY THE CALCULATION
RESULT.
WHEN [CSAGDC-] IS LOW, AGDC SPEGIFIES THE CONTENTS OF
CSAGDC- [ THE INTERMAL REGISTOR ADDRESSED BY LOW ORDER 6 BITS OF

THE GIVEN ADORESS.

@AGOC-8US INTERFACE

PIN NAME

1/

FUNCTION

DADD—DAD1S

/0

CONNECTS TQO THE ADORESS/DATA LINES ON AGDC-8US. THE
ADORESS ANO THE DATA ARE TIMESHARED EACH OTHER, AGOC
QUTPUTS THE ADORESS WHEN ([ALE] IS HIGH. THE ADDRESS IS
SEPARATED BY EXTERNAL ADORESS LATCH LOGIC. THE ADDRESS
HAS ONLY OQUTPUT MODE, BUT THE DATA CAN BE BOTH I[NPUT AND
QUTPUT. AGDC INPUTS THA DATA WHEN [DRO-] IS LOW, ANC
QUTPUTS THE DATA WHEM [DWR-] IS LOW.

0A16—DA23

CONNECTS TO THE ADORESS LINES ON A
REQUIRE ANY EXTERNAL ADORESS LATCH
SIGNAL.

0ALE

,_, — Ammm=aa mmagy - N — P e
r 1 IR ALLUXESS & RY

b b‘l»f._ iy i ALUXZ SIS XU i l'h(l..l nUU(hJUI

DATA LINES ON HGOC 35 LATCHES THE ADDRESS DURING
[CALE] IS HIGH.

e-!

SIGNAL TO SHOW THAT IT IS THE TIMING TO READ OUT THE
DATA ON AGDC-3US. [S NOT ACTIVATED IM THE CASE THAT THE
DISPLAY MEMORY CONTENTS IS REA0D OUT FQR OMLY DISPLAY.
WHEN [DRD-] IS LOW, CONMECT THE DIS ?LAY MEMORY OUTPUT TO
(CADD —DAD15].

SIGNAL TO SHOW THAT IT IS THE TIMING TO WRITZ THE DATA
ON AGDC-3US.

SIGNAL TO SHOW THE END OF MEMORY ACCESS ON AGDC-BUS,
AGDC DETECTS (DROY] IS HIGH, AND ENDBS THE MEMORY CYCLE.

Ol

X THE

SIGNAL TO SHOW THAT [T [S THE TIMING TO TRANSFZ
0[SPLAY START ADORESS [NTO DRAM WITH INTERMAL LI
BUFFER. WHEN [DT-] IS LD¢ THE D[SPLAY S.A?T ACOR
QUTPUTS FROM [DACO—DADIS] AND [DA16—0DAZ3

R
[

T
-
Nt
€S




@©CRT INTERFACE

PIN NANME 1/0 FUNCTTION
BLANK g SPECIFIES TO ERASE THE DISPLAY WHEN (BLANK] IS HIGH.

QUTPUTS HORIZONTAL SYNC SIGNAL. WHEN EXTERNAL SYNC

HS/EX.SYNC | [/0 | FUNCTION [S PROGRAMMED, INITIATES ANY INTERNAL HORIZON-
TAL SYNC COUNTEXRS AT FALLING EDGE OF INPUT SIGNAL.
QUTPUTS VERTICAL SYNC SIGNAL. WHEN EXTERNAL SYNC

VS/EX..SYNC | [/0 | FUNCTION IS PROGRAMMED, INITIATES ANY INTERNAL VERTICAL
SYNC COUNTERS AT FALLING E2Gz QF INPUT SIGHAL,

@POWER SUPPLY, CLICK

PIN NAME i/0 rUNCTION
@ l CONNECTS TG CLOCK GENERATOR
Vee CONNECTS TQ § VOLTS POWER SUPPLY
GND CONNESTS TO GROUND

[RELATIONSHIP OF CPU-BUS INTERFACE SIGNALS]

CSAGOC- | CSOM- | ALE | RO- | WR- OPERATION
g 1 1 1S X ACORESS LATCH FOR AGSC INTERNAL REQISTOR
1 g 1 b X ADORESS LATCH FOR AGDC-3US
g 1 K il 1 READ-QUT OF AGDC INTERMAL RES{STOR CON-

TENTS

0 | 0 1 d ARITE INTO AGDC INTZRNAL RESISTOR
1 g I 0 1 READ-QUT OF MEMORY COMTENTS ON AGSC-3US
1 0 S ! g WRITE INTO MEMORY ON AGOC-3US

[RELATIONSHIP OF AGDC-3US [NTERFAGE SIGNALS]

DALZ | ORO- | DWR- OPERATICN
i b b ADORESS LATCH FOR AGOC-3US

g 1 1 DISPLAY ADORESS CYCLE

0 g 1 ORAWING ADDRESS CYCLE (READ)

g 1 0 DRAWING ACORESS CYCLE (WRITE)




[GENERAL DESCRIPTICN]

THE ADYANCEZD GRAPHICS DISPLAY CONTROLLEZR (AGDOC [N SHORT) [S A VLS FOR
PER[PHERAL EQUIPMENT CONTROL, ESPECIALLY FOR GRAPHICS DISPLAY/DRAWING ON SECOND
GENERATION. AND IT°S SPECIFICATION [S DERIVED FROM THE GOC (uP07220/uP072204)

WHIGH GROSS PROOCUCTICON IS NOW ON-GOIMG, AND IS DRASTICALLY ENHANCED.

THE GOC IS APPLIEJ FOR VARIOUS KINDS OF WORX STATION OR PSRSONAL COMPUTER WITH
GRAPHICS CAPASILITY ANO FOR RECEIVING TERMINAL OF METEQROLOGICAL SATELLITE
NESOUS © NEC SATELLITE DATA UTILIZATION SYSTEM) AS A SPECIAL APPLICATION. WE
HAVE BEzN GETTING YAR[OUS KINDS OF TECHNICAL INFORMATION REGARDING THE GOC

APPLICATION FRCM A LARGZ NUMBER OF CUSTOMERS THROUGH QUR TECHNICAL EXPLANATION

T

| T
i

-—‘

NG, BECAUSE THE GOC [S THE FIRST PRODUCT FOR GRAPHICS FIELD ALL QVER THE

-

¥

#CRLI, ®E C3ULS NOT GXACP THE CUSTOMER'S REJUIREMENT ULTIMATELY. THERE AR

le Pl

ll'l

A LOTS QF SYSTEM DESIGN APPROACH

bt I
m
)

, AND THE GDC IS DIFFICULT PROOUCT TO KMNOW
VAKIOUS COMPLICATED FUNCTICNS IN DEZ? BESAUSZ OF [T°S HIGH DENSITY QF TNTEZR27ED

CizCYIT

AS & RESULT OF THESZ TESANICAL MARKET INVESTIGATIONS, WE STARTED & NEW PROQUGT
DESIGH OF A 7220A FOR THE MAIN PURPOSE OF ENHANCING IT'S SPECIFICATION AND
[MPROVING [T°S MAXIMUM CPERATING FREJUEMCY IN JANUARY, 1883. THE GRCSS PROOUCT-
[QN QF SPES-THMHANCED 72204 WRICH IS FULLY COMPATIBLE WITH THE ANCESTER 7220 IS

ON-GOING AND [S SUPPLING FROM JANUARY, 1834.



[ SYSTEM STRUCTURE]

THE AGOC OIRECTLY CONTROLS LARGc CAPACITY MEMORIES ON AGDC-B8US WHICH IS UP TO
16 MEGA WCRDS X 16 BITS. THE AGDC-3US IS SEPARATED FRCM CPU-3US AND IT'S
CAPAGCITY [S CORRESPOMCING TO 43 TIMES COMPARED WITH INTEL 8088, AND TWICE WITH
MOTOROLA 63C00. IT IS EQUAL TO 16 MEMORY PLANES OF 4086 X 4036 00TS.

[N ACTUAL APPLICATION, THE AGDC CAMN GIVE THE LARGZ ADDRESS FIELD FOR YARIOUS
KIdDS OF MEMORY uUSC SUCH AS DISPLAY MEMORY, CHARACTER FONT MEMORY, MAIN MEMORY,
AND SO FORTH. THE AGDC CAN GENEXATt 8 BITS REFRESH ADORESS FOR EXTERINAL DYNAM
RAM OPERATING AS A CISPLAY DATA MEMORY TO BE OISPLAYED. IN JAPAN, KANJI DISPLAY
CAPABILITY WITH LARGZ CAPACITY KANJI FONT MEMORY IS A MUST. FOR EXAMPLE, [N THE
CASE OF 16 DOTS KANJI FONT MEMORY, IT REQUIRES 255 K WORDS FOR ADORESS FIELD IF

[T°S XANJT CO0E IS DIRECTLY COMMECTED TO THE AODORESS ( IT IS DONE IN GENERAL US

m

). [N OTHER CASc OF BOTH 24 X 24 OR 32 X 32, 1 ME3A WORDS ARE MNEZDED. THUS ANY
PEISONAL COMPUTERS SUPPLIED ALIEADY CJULD NCT BE MAPPCD THE KANJT FONT MEMORY ON
THE GPU-3US. AS A& RESULT OF THE APPRCACH (BCTH ACDRESS AND DATA ARS [/0 MAPPED.)
., TAE SPEZ] TO EXPAND THE XANJI FONT ON B[T MAPPCSD DISPLAY MEMCRY WAS VERY SLOW.
[ THE AGQC, THE KANJI FONT MEMCRY CAN BE EASILY MAPPCT ON THE AGDC-3US. ALSO

THE DISPLAY MEMORY RECIDES OM THE AGDC-3US, THERESIRE THE KANJIT DRAMING 1S

CPU [NTEIVENTION. IN THE CASE OF FOREIGN LANGUAGRE, ENGLISH QR GEIMAN, VARINUS

KINOS OF LETTEX FONT CAN BE STCRED AMD SZLECTED UNDER COMTROL SOFTRWARE.

-——

AN ALTERMATION OF THE CHARACTER FONT BY MAGNIFICATION OR SHRINK [MAGE PROCESS-

[RG METHOD [S NOT EFFECTIVE APPR0ACH FQR BUSIMESS

(4]
[wp]
-Q
o=

&)

c
<
<o

f\ 1ThrAT T AL
> APPLICATION, BESAUSE

Nl 1TC PG AT ar 17
i'.r' 1o C:"x.i.;\n TR ui ql) Tl JY‘

WiDE ADCRESSING CAPASILITY PROVIDES BY THE AGOC WILL BE GRATZFUL FoR Mady



STRUCTURE-1 : MAIN MEMORY IS MAPPED OM THE CPU-BUS, AND MUST BE REFRESHED BY
SPECIAL PURPOSE DRAM REFRESH CONTROLLERS,
DISPLAY MEMORY AND CHARACTER FOMT MEMORY ARC BOTH MAPPED OM THE
AGOC-3US,

STRUCTURE-2 . TWC AGDCs ARE USED. MAIM MEMORY IS MAPPED QM THE FIRST AGDC-3US,
AND BE REFRESHED AUTOMATICALLY. THE ACCESS FOR THE MAIN MEMCRY FROM
THE

<)

2 = T EMCovTT LItTyANT TT .
7 CAN BE QJQNE EWERYTIME WITHOUT TiIME-DELAY.

THE SzodMD AGOC CONTROLS THE DISPLAY MEMORY AND CHARACTER FONT

MEMORY [N THE SAMt MANNEZR MENTIONED ABOVE.

STRUCTURE-3 : ONLY OME AGDC CONTROLS ALL OF MEMORIES MFEDED FOR GRAPHICS SYSTEM.
THE HIGAEST PRIGRITY OF MEMORY ACCEES IS GIVEN FOR THE CPY--MAINM

NMONMND Y YA AR
Fatutirt G Auvw.ua.
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[ CPU INTERFACE ]

WHEN THE GOC WAS DEYELAQPED, 16 BITS CPU WAS STILL A NEW COMER FOR MICROPRO-
CcSSOR FIELD, AND WAS NOT SO POPULAR FOR SOFTWARE DESIGNERS. THEREFORE THE GOC
MUST BE DESIGNED TO INTERFACE MAINLY WITH § BITS CPU. ON THE OTHER EAPRESSION,
16 BITS CPY MIGHT BE ABLE TO [NTERFACE WITH ANY PERI[PHERAL CONTROLLERS DESIGNED
FOR 3 BITS S$'YSTEM AT THAT TIME. BUT NEWLY DESIGNED CONTROLLER IS REQUIRES TO 3%
CONS[DERED FOR INTERFACE WITH 16 BITS CPU MAINLY AT THE PRESENT TIME. ON THE
OTHER HAND, [T MUST BE CONSIDERED THE PERMISSION TC BE INTERFACED WITH CURRENT
8 BITS CPU FOR LOW COST APPLICATIONS.

THE AGOC HAS 20 BITS BYTE-ADORESS INPUT LINES AND 16 BITS BI-DIRECTIONAL DATA
LINES. THE ADDRESS AND THE DATA ARE MUTIPLEXED EACH OTHER, THE DATA [NPUT/OUT-
PUT SIGNAL [S COMBINED WITH LOW QRDER 16 BITS OF THE ADDRESS INPUT. EiCH ZISuAL
[S SZPARATED BY ([ALE] QUTPUT SIGNAL. FOR THE PURPOSE OF DISTINGUISHING WHETHER
THE AGDG IS COMTROLLED UNDER 8 BITS CPU OR 15 BITS CPY (THIS DIFFZRCUCET NEPCNDS
ON I7S DATA BUS WIDTH.), USZR MUST SPECIFY "Q/H™ FLAG 31T ADORESSZD IN ZvEN 3v7

ADJRESS (ADDRESS (O) 8Y COMTROL PRCGRAM AS SGON AS THZ SYSTEM TURNS ON.

ANC DATA ARE MULTIPLEZXED. IN TRE CASZ OF ZILSG Z8C AMD MOTORCLA 83000 HAVING A
SEFARATED ACDRESS AND 0ATA, EXTERNAL THREZ STATE BUFFZR WITH LATCH [S NEZDE
TC [NTEXFACE WITH THE AGSC.

THE AGDC PEIMITS TO ACCESS VARICUS TYPES OF DATA SUCH AS LOW BYTE, HIGH BVTE,

WORD. THE ADDRESSING BY THE CPY [S BASICALLY CORREPONDING TO "BYTE", THE

A ASCr2 a7 b Eadets ~LINGA T TLE ¢ ancCan NAMYCTo "N CONw A0 (3l piakmuhd oY
HGQb 3DUn54leu LS Bﬁvgj OM JDRU 5 Inc ADU&;;u CuJuEﬂvnun naun 'y AUU\th ‘U
ao GROoCTs ¢ Ty TN TCTAOMCY D N tTecoi TUHC TLADC fiCS
AGUL JLUJEJV Iv AAF_‘C tL( PEKLUQ Eu bY Auuu IIQ&;L.. tho SOF:wﬂkt b u: qCD

GONGIOER THIS KINC OF DI[FFZRENCE CONSCIOUSLY. BESAUST THE AadL ADORE:S-
Qn TH0E0T, THE AGOC CAN PROVIDE CONTRCL CAPABILITY OF LARGER
CAPACLTY MENCRY,

e s AAy .- = COQRIP SELIGT NpLT toara
T qg-a Gl AngJI e \be 0r . VT 5y LNFYS SLumﬁL

(0

A~ A e

~ Lo S Y T A Tl W R ¥ A W B Y o N WS o T AT
BGOC-3U0 ADIREZIING ANC (CSAGSC-; Fox &Gow N



[SELECTION OF ADDRESS CYCLE ON AGDC-BUS]

THE AGDC PROYVIDES FOLLOWING TWO KINDS QOF ADDRESS GYCLE.
(1) NORMAL ADORESS CYCLE
(2) STEAL ENABLE CYCLE THAT DISPLAY ADORESS AND DRAWING ADCRESS I[S

ALTERNATELY QUTPUT EVERY ONE CLOCK PERICE,

AGDC DETESTS THE LINE BUFFER UPDATE TIMING BY ITSSZLF AND QUTPUTS A DATA
TRANSFER TIMING SIGNAL CALLED "DT-". THE DRAM TRANSFEIRS Tnt DATA ADDRESScy 3Y
ROW AODRESS TO THE INTERNAL LINE BUFFER [MMEDIATELY WHEN "RAS-" BECOMES LOW
OURING THE "2T-" IS LOW.

NGRMSL ACQRESS CYCLE TAKES Twa CLOCKS. THE ACORESS IS QUTPUT AT A FIRST HALF
CLOCK PERIQD. ANC IN THE SAME MANNER, ([0ALEZ] IS ACTIVATZ3 DURING Tht maLF CLGCK.

THERE ARE THREZ XINMOS OF ADORESS CYCLZ SUCH AS OISPLAY, READ-QUT AND wRiTt

(g
—
I
&
po )
==
LA
e
ril
U
o
]
+
e 3
L]
-4
1
<
=1
o>
-1
m
<

Y THZ CONTROL OF [928Y] INPUT SIGRAL, ANC AT TrE
"WAIT™ STATE THE GLOCK CYCLE [S EXPANDED. DIFFZRENT FROM THt GOC, THE DRAWING
ACORESS CYCLZ DOES NGV TAKE FOUR CLOCKS EYERYTIME. THE ACGCZC OIVIDES INTY THG
KINGS OF TwG CLGCR ADDRESS CYCLES, READ-OUT AND &RITe CVCLE. IN THE CASz THAT A
REAG/MODIFY/WRITE QPSRATION [S REJUIRED, [T GOMSTRYMCTED 8Y RCTAD-SUT AND WRITE
CYCLZ, AND TAKCZS TOTALLY FOUR CLOCKS, ON THE OTHER HANG, I[N THE CaSt THAT DATA
MCDIFICATION IS NOT REQUIRED, [T TAKES ONLY TWQ CLOSKS OF Writc CVOLE.

WHZN TAE STZAL EMAZLE CYCLS IS SELESTED, MINIMUM ACDDRESS CYCLE BELOMELS OHLY
ONE CLICK. THE DIZFPLAY ACGRESS AND THE DRAWING ASCRESS I8 ALTeRMATELY OUTRYUT

TRV ONE CLICK. THE OWTPUT TIMING OF ([CRD-] AN [DMR-] SIGHAL IS DESIDED AFTER
ASSUMPTION THAT THESZ SIGNAL3 ARE DELAVED OME CLCCX PERIQD SY EXTE=NAL L3GIC TO

MAKE COMPINIATISN OF ACDRESS/0ATA DELAY [N THE SveiEi
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[ FEATURE OF AGDC’S ARCHITECTURE]

(CLARGZ CAPACITY MEMORY AND AGDC'S ON-CHIP REGISTORS CAN BE MAPPED ON CPY
ADORESS

IN THE BASIC SYSTEM STRUCTURE USING THE GOC, THE DISPLAY MEMORY IS CLE&RLY
SEPARATED FROM THE NMAIN MEMCRY. IN OTHER WORDS, THE DISPLAY MEMORY IS TAKEN ITS
CONTROL UNDER THE GOC ONLY. AS A REGULT OF THE FACT, EXPANDABILITY OF THE S¥STeM
WAS LARGE. FOR EXAMPLE, THE GRAPHICS CAPABILITY CAN BE ADDED EASILY FOR CONVEN-

TIGNAL G003 CHARACTER DISPLAY EQUIPMENT BY ASSEMBLING A EAPANSICN B0&RD THAT

<)

PROVIDES GRAPHICS FUNCTICN. IN CAST THAT THE DISPLAY MEMORY [S MAPPED ON CPY

ADDRESS, THIS KIND QOF APPROACH CAN NOT BE PERFORME3. USER MUST RE-DESIGN TH

m

§YSiEM BECAUST THE CPYU ADDRESS MAP MUST BE UPDATED AND REWISZD.
gUT IN 0aSz THAT THE GRAPHICS FUNCTIOMN THE GDC PROVIDES IS NCT SATISFACTCRY

FOR USES, THERE ARE MANY EXAMPLES THAT THE DISPLAY MEMORY HAD BETTER TO 2E
MAPPS3 O THE CPU-SUS. TO MAP THE DBISPLAY MEMORY ON THE CPU-3US, EXTFERMNAL
HARDRARE WHICH PERFORMES ACDRESS/0ATA BUS ARBITRATION BETWESN THE CPY AND THE
€2C IS A MUST. ACTUALLY 16 217S PERSONAL COMPUTER SUCH AS 6-3800, OKI"% i7-3C0
N0 SHARP® § MZIIO EWCLUDING NESS NS200 MODEL 05 (APS) ADOPTED THE
STRUCTURE THAT CAM SE MAPPCED THE OISPLAY MEMCRY 0N THE CPU-3US. OM THE OTHER
HANDS, EFSGN'C QC-10 (0H-10) AMB-SORDAS-MI4S- USING ZILOG'S & BITS CPU, Z-33, 00
MOT AC0PT SUCH APPROACH OUE T8 LACK OF THZ ASCORESSING CAPAZiLITY OF THE £-20.
[N THE AGDC" S BUS ARCHITECTURE, IN THE SAME AC THE G3C, THE DISPLAY MEMURY IS

SEZARATEZD FXOM THE CFU ACDRESS/DATA BUS AT A HARCWARE POINT OF VIS (IN OxZ

g, = AL o Ny TS TIND TUC 4000 (e Ay A T\TIOMIDN [ a~™2 penrTiav
t."-t‘u‘c!.: e (C««/S;C‘.‘: ».-n'\'\."vnu i l.:h AL‘UL- 1Y .D ILJL.J .A"»...J.au..' Oia Uri \.»\i
sl e Ve o e g e oo ac g
QETWEIN THEZ CFYJ AND THE 0ISPLAY MEMORY.) BYT TEE AGCL PRUVIDES T dG0RECS NG
w3 ] - ¢ g -t ~ T S B ratanin] i a T T - 2YQ T d
CAPAZILTY AGAINIT THE [iSPLAY MEMORY, TAE AGOC EXEcUTcS ABQYE MENTIONED PHVSILAL

ACSRISS SALCULATION AND GZMERATION FIR THE FYRPDUZ OF EXPANDING ADRRESS SPACE

SN0 TEE SUS ARCITRATION SY [TIIZLF. TQ MAXC [7 POSSIBLEI, THEC 8GR0 AngEIeT 27

DIEL R I I e N o e O Y N R APV N | B v ] LowoLar . t [RTA RS i [REVEV IS ot Sy o NdUL o Sauas b oo

' '\‘ Y e iy, S TUC ~D NIa T “"'\M»'l-"' S Tam yeumne S0 Enen A o DO TeZ
! C./ Jl RIvIoH g, raRUt L8t Gr Y dnt. -] i B [r Ims RoGohe #eEsaL {v PUS (82

Tret g MDY AT S LI SR (DS ST o d ol qOC DYV TS M0A TOM ND Thon oy MG 2 172

[O N _2. 5 bapunitat i on\lbv =t h‘ oy O A o iEE !/un‘D iitdn UF Ty A LNUe BE sl



l'

SCLECT INPYT SIGMAL, ([CSDM-] AND [CSAGDC-]. THEN THE AGDC SUPPLIES THE ADDRESS,

DATA AND VARIQUS KINODS OF CONTROL SIGNALS TO THE AGDC-3US AT THE APPROPR

fe—

AT

m

TIMING.
IN THE CAST OF THE GOC, THE GOC MUST OISTINGUISH THE DATA O[VICED [NTO TWO
PARTS OF COMMAND AND PARAMETER BY THE COMDITION OF ([ADDRESS 0} INPUT. THEREFORE,

HIGH SPEzD COMMAND/PARAMETER TRANSFIR COULD NCT BE REALIZED, 0N THE QTHER HANL,

VAR [OUS KINDS OF REGISTORS QN THE AGOC CAN 3t MAPFED ON THE CPU-3US, THEN ThE

CPU AND THE AGDC CAN BE SPEEZDED UP.

@THE AGDC DCES NOT HAVE FIRST-IM FIRST-QUT BUFFER ON CHIP

THE GBC HAS 1§ 8YTES DUAL DIRECTIONAL FIRST-IN FIRST-OUT BUFFER O CHIP AND

STORZS COMMANDS AND PARAMETERS IN IT WHEN THE WRITE COMMAND MOOE IS SPECIFIED.
IF T2 2230 0aTA CONDITION IS SPESIFIED, THE FIFQ PROVIDES FUNCTION TQ STGRE T=E
SNTENTS OF INTERMAL REGISTORS OR THE DISPLAY MEMORY. AN INTESRATION PURPCSE OF

TEZ FiFG IS TO MAKE PARALLEL PROCESSING QPERATION BETWEZN THE CPU AND THE G3C'S
ORAWING OPZXAVION SMCQTH. 8UT THEIZ ARE MANY COMPLAINT PUINTS SUSH AS HARDWARE

PO CaPACTTY ANO COMPLEX SOFTWARE PROGRAMMING 4
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S THE AGDC [NPUTS THE CPU AOUDRESS LINE BUT DOES NOT QUTPUT THE ADORESS.

THE AGDC IS DESIGNED AS A PERIPHERAL DEVICE CONTROLLER WORKING UNDER VARIOUS
KINOS OF 1§ BITS CPUS SUCH AS MOTOROLA"S 53300, INTEL'S 8085, AMD ZILOG'S Z3CCd.
IT HAD BETTER NOT TO REQUIRE & BUS RESQUEST SIGMAL TO THE CPU AS A CO-PROCESSOR.

BECAUSE THE SIGNAL CONTROL PROTOCOL REGARCING THE BUS REQUEST/GRANT IS DIFFERNT

@ THE AGDC OUTPUTS A ACKHNOWLEDGE SIGNAL TQO SHOW THE END OF DATA TRANSMIT AND

=3 NCT HAYVE TRT FiFQ THAT THE GOC HAS. AND THE DISPLAY MEMORY Cad
BE MAPPED CN CPU-3US, THEXE-CRE THE DISPLAY MEMORY ACCESS POSITIONING OM THE

CREASE] MORE OFTEN. THE BEST WAY T0 DBe7ECT THE EHC CF THE
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[ TRANSFER SPE=D ("COPY™) ]

FOLLOWING RIGA SPEZD DATA TRANSFZR IS AVAILABLE BECAUSE OF POWERFUL HARDWARE

ON CHIP. AS A MAIN PURPOSE OF THE AGDC IS TO PROVIDE A HIGH PERFORMANCE DATA

(h]

TRANSFER WITH BIT SOUNCARY CONTROL, THE TRANSFZR SPEZD BETWEZN WORD TO WORD

TRANSFER AND BIT TO BIT TRANSFZR [S NOT ST OIFFZRENT, [T IS A& FZATURS

m

0F TH

m

M CASc [NCLUB[MG DATA ROTATION BY DINT OF DATA TRANSFER, THE TRAMNSFZ:

v

$PEZ2

—

BREAKS DO%WN. BUT THE AGDC HAS CON-CAIP DATA ROTATION RAM, THEREFCURE THE AGDC CaN

REALIZE HIGH SPEED DATA TRANSFER WITH VARIOUS KINDS OF DATA ROTATION.
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APPLICATION EXAMPLES
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g1xXxxoda

13XX00
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GRAPHICS ORANWING FOR BINARY PLANE SPECIFIED
BY (XX)

GRAPHICS DRAWING FOR MULTIPLE PLANES

SPECIFIED BY (XK) BASED OM "COLOR SELERT

GRAPHICS DRAWING FQR MULTIPLE PLANES
SPECIFIED 8Y (XX) BASED OM "PLAME SELECT™.
SAME LINE PATTERM FOR EACH PLANE.

GRAPHICS DRAYING FOR I ULTIP_C PLANES
SPECIFIED 8Y (XX) BASED § "PLANE ScLECT .

DIFFERENT LINE PHTTE21 FOR EACH PLANE.
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(A) Multiple plare to Multiple plane (copyY)
(B) Multiple plane to binary plane
(COPY with logi< or. )
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®) Scattenine Conyersion ¢ PLUT)

(B) Inverse Scatiering Conyaysion
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=24 @
QUESTIONAIRE FOR AN ADVANCED GRAPHICS DISPLAY CONTROLLER TECHNICAL MEETING
2.15.1884  NEC JAPAN T. OGUCH]

(D WHAT DO YOU THINK ABOUT THE PROPOSED AGDC SYSTEM STRUCTURE IN WHICH THE CPU-

BUS AND THE AGDC-BUS ARE SEPARATED EACH OTHER?

@ THE AGDC INPUTS 20 CPU BYTE-ADDRESS LINES AND OUTPUTS 24 WORD-ADDRESS LINES.

ARE THE NUMBER OF ADDRESS LINES ADEQUITE FOR YOUR FUTURE SYSTEM?

@ THE DRAWING PARAMETERS THAT THE AGDC CAN ACCEPT MUST BE GENERATED BY THE CPU

AS SAME AS THE 7220. DO YOU HAVE ANY IDEAS?

@ THERE ARE TWO KINDS OF APPROACH TO DRAW FIGURES., THE CPU DIRECTLY DRAWS
FIGURES OR A KIND OF CONTROLLER SUCH AS A AGDC TAKES CHARGE OF THE DRAWING

TASK. DO YOU THINK WHICH APPROACH IS THE BEST AT A USER’S POINT OF VIEW?

@® THE SCREEN SCROLLING UP AND DOWN CAN BE REALIZED BY DATA TRANSFER. ARE YOU
SATISFIED WITH THE VELOCITY? DO YOU THINK THE SCREEN PERTITIONING MUST BE

SUPPORTED?

® ONE OF MAIN DEVELOPMENT PURPOSE OF THE AGDC IS TO REPLACE THE CONVENTIONAL
CODED CHARAGTER DISPLAY METHOD BY THE BIT-MAPPED GRAPHICS. GENERALLY SPEAKING,

IS TRE TREND OF THE DISPLAY TERMINAL GOING ON ACCORDING TO THE MENTIONED ABOVE
(® THERE IS A EQUIPMENT THAT MUST INCLUDE ONE OR MORE HARD-DISKS FOR THE PUPOSE
OF REALIZING "WINDOW™ OPERATION DUE TO LACK OF THE DRAWING SPEED. HOW DO YOU

THINK THAT?

® DO YOU HAVE ANY IDEAS TO ACHIEVE A HIGH SPEED AREA-FILLING CAPABILITY?



© WOULD YOU SHOW US DRAWBACKS OF THE 7220 AS MANY AS YOU CAN? THEN PLEASE GIVE
US YOUR IMPRESSIONS REGARDING THE AGDC.

@ WHAT KINDS OF CONDITIONS ARE REQUIRED WHEN YOU ADOPT THE AGDC IN YOUR FUTURE
SYSTEM? IF IT IS A PRICE, WOULD YOU SHOW US THE ACCEPTABLE PRICE FOR EVERY
APPLICATION FIELDS.

@ ARE YOU SATISFIED WITH THE FUNGTIONARITY OF THE DUAL PORTED DRAM WITH
INTERNAL LINE BUFFER? DO YOU HAVE ANY REQUIREMENTS FOR THE DEVICE? HOW KIND
OF IMPRESSION DO YOU HAVE FOR 177

THAT' S ALL.  THANKS.



B8 S <

Please answer all the following questions to best of your
judgement. All of your answers will be kept confidential.
Please do not feel obligated to answer a question which you think
it is not necessary. The purpose of this questionary is to
evaluate the needs of graphics market and as a result to set our
goals toc serve those needs.

1. What do you think about the proposed AGDC architecture in
which the CPU bus and the AGDC bus are seperated from each
other?

2. The AGDC has 20 address lines on the CPU side and 24 address
lines on the display memory side. Are the number of address
lines adequate for your future system?

3. The drawing parameters which the AGDC accepts must be
computed by the CPU, as required also by the uPD7220., How
much will the performance of your system increase if the AGDC
accepts only high level commands and calculates the drawing
parameters?

4. Do you need display zooming, scrolling, panning, and
partitioning?

5. One of the main reasons for developing the AGDC is to replace
the conventional coded character display method by the bit-
mapped graphics. Which method do you prefer and why?

6. Please state major drawbacks with the 7220 and also your
impression about the AGDC architecture,



7. Do you think that the daul-ported DRAM with internal 1line
buffer suits your applications? Do you have any requirements.
for this device?

8., What maximum display resolution do you foresee for your
applications in 198672

9. Do you plan to implement multi-plane display memory in your
applications? If so, how many planes?

10. What CPU do you expect to use in 19867

11. Do you have any future applications for NTSC video interface?

12, Do you have any plans to include multiple-window capability
for text and graphics in your applications?

13. Do you need light pen?

1l4. what kind of package do you prefer for the AGDC?
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[ FUNCTIONAL FEATURES OF DEVELOPING DUAL POTED DRAM ]

(@ DUAL PORTED 256K DRAM WITH INTERNAL LINE BUFFER
A PORT : 64K X 4 STANDARD DRAM
B PORT : 256 X 4 RANDOM ACCESS LINE BUFFER

@ REAL TIME DATA TRANSFER

@ WRITE BIT POSITIONING

@ NMOS, 24PIN DIP SLIM

[PIN CONNECTION]

SO ---—--- > 1 24| ¢-=----- Vs
$00 (mmmmmee 2 23| —------ > S03
S01_ (- 3 22 | ------- > 502
DT/OE  -—----- >| 4 21| ¢==----- SC
W/100  <------>| 5 20| <------>  W3/103
WI/101  <—=--=>| 6 19| ¢==----- W2/ 102
WB/WE - > 7 18] <=-—=-->  CAS
RAS - >| 8 17| ¢------ A6
I >| 8 16 | <------- A3
A - >1 10 15 | <-=-m=-- A
AL s >| 11 14| ¢==----- A5

T >| 12 13| (m=mm-- A7




[DRAWBACK OF DUAL PORTED DRAM]

(@ LIMITATION OF ON-CHIP LINE BUFFER CAPACITY
NEC*S SOLUTION : "“REAL TIME DATA TRANSFER CAPABILITY"

(1023, 1023) (639, 639)
MUST BE RESTORED
X
DISPLAY DISPLAY AREA
AREA
(0,0) (0,0)
A PORTION OF THE DISPLAY MEMORY IN CASE THAT A NUMBER OF HORIZONTAL
CAN BE DISPLAYED. DISPLAY MEMORY BIT IS NOT POWER OF TWO,
(RANDOM ACCESS LINE BUFFER + REAL THE DATA TRANSFER MUST BE PERFORMED
TIME DATA TRANSFER) TWICE WHILE DISPLAY TIME.

(REAL TIME DATA TRANSFER)

[OTHER PROFITABLE POINTS OF DUAL PORTED DRAM]

(@ DOES NOT REQUIRE A EXTERNAL CONTROL CIRCUIT FOR MEMORY CYCLE STEALING.
@ IGNORES A RELATIONSHIP BETWEEN DISPLAY SPEED AND DRAWING SPEED.

@ INCREASES DRAWABLE TIME UP TO NEARLY 100 PERCENT.

@ CAN BE APPLIED FOR DISPLAY TERMINAL REQUIRING HIGH SPEED DOT RATE.
EXAMPLE : DRAM CYCLE TIME = 270 nSec, 16 DOTS/ADDRESS CYGLE

(@ STANDARD DRAM : Tdot = 270/18, fdot < 60 MHz
@ STANDARD DRAM + MEMORY CYCLE STEAL : Tdot = 270%2/18, fdot < 30 MHz
@ DUAL PORTED DRAM : B PORT CYCLE = 40 nSEC ;

Tdot = 40/18, fdot < 300MHz

®© CAN ACCEPT A DATA WHICH SPECIFIES WRITE BIT POSITION,

EXAMPLE : DRAWING PERFORMED BY "REPLAGCE™ INSTEAD OF "READ/MODIFY/WRITE™ SPEEDS
UP THE DRAW TIME.

READ/MODIFY/WRITE (TAKES 4 CLOCKS) REPLACE (TAKES OMLY 2 CLOCKS)
PREVIOUS MEMORY | 1010101010101010 DATA FOR WRITE BIT | 0000010000000000
CONTENTS (READ) POSITIONING (WRITE)

(UNACCESSED)
INTERNAL MASK 0000010000000000 DATA FOR DRAWING 111
DATA  (MODIFY) (WRITE)
MODIFIED DATA 1010111010101010 REPLACED MEMORY 1010111010101010
(WRITE) CONTENTS

"SET” MODIFICATIGN
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(C) PUAL PORT PRAM / disptay cyele (sx . (5dols

74 Eraw
Briw
Praw | Eraw | Disp ﬂé’r@ Sraw
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C Pl

GET  COUNT

GET  SRC. ADDRESS
GET  DST. ADDRESS
CALG MASK

LOOP:

MOV  Acc, (SRC)
ROT  Acc

Mov. (DST), Acc
CALC DST. ADDRESS
CALC MASK

Moy  (DST), Acc
INC  SRC. ADDRESS
CALC DST. ADDRESS
CALC MASK

DEC  COUNT

CHECK IF END

JMP  LOQP
NEXT OPERATION

[ COMPARISON

CPU

CHR1

CHR2

uPD722
GET
GET
SEND

LOOP:
MoV

SEND

INC

DEC
CHECK
JMP
SEND E

NEXT

0 /uPD7220
COUNT

SRC. ADDRESS
DST. ADDRESS
Acc, (SRC)

Acc

SRC. ADDRESS

COUNT

IF END

LooP

XEQ. COMMAND

OPERATION

OF SOFTWARE DESIGN LOAD

GPU 1220

CHR1

CHR2 CHR1
CHR2

AGDGC

SEND FONT SIZE
SEND CHAR. CODE
SEND DST. ADDRESS

SEND EXEQ, COMMAND

NEXT OPERATION

CODED
GHARACTER

SEND CHAR. CODE

NEXT OPERATION

IN GRAPHICS CHARAGTER DRAWING
CPU AGDC GPU
CHR1 GHR1
CHR2 CHR1 CHR2

CHR2

4 CONSUMED PROCESSING TIME

INCORPORATED ITEMS (D SOURCE DATA MOVE TO ADEQUATE BIT POSITION

[CONCLU

SION]

@ WORD BOUNDARY CHECK

© PARALLEL PROCESSING DERIVED FROM TWO BUS STRUGTURE
@ DATA COPY UNBER AGDC CONTROL

THE AGDC CAN ACHIEVE THE DRAWING SPEED AS SAME AS THE CASE OF CODED CHARACTER

NRANING
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(DREPLACEMENT FROM 7220 70 72204

WE INTEND TO PROMOTE THE PRODUCTIGN REPLACEMENT FROM 7220 TO 7220A BY FOLLOW-

ING REASONS,

(1) THE 7220A IS A SHRUNK VERSION OF THE 7220. THE AVERAGE P/W IS DRASTICALLY
IMPROVED FROM 130 (7220) 70 210 (72204).

(2) THE PRODUCTION IMMUNITY OF DIFFUSION LINE REQUIRED THE “POSITIVE GONTACT
MASK/ETCH™ IS ALREADY NONE, THEREFORE IT IS IMPOSSIBLE TO INCREASE THE
PRODUCTION QUANTITY OF 7220s. THE 72204 USES "STEPPER™ FOR MASK ALLIGNMENT
AND EXPOSITION INSTEAD OF CONVENTIONAL APPROACH. THIS PRODUCTION LINE WILL
BE ENHANCED IN THE NEAR FUTURE. THE PRODUCT THAT CAN BE APPLIED THIS PROCESS
IS ONLY TWO INCLUDING THE 7220A. THUS THE PRODUGTION QUANTITY OF THE 72204
DOES NOT AFFEGT BY OTHER INFLUENGES.

(3) PREPRODUCTION FOR GROSS PRODUCTION IS NOW ON-GOING IN RANGE OF 400 WAFERS
(CORRESPONDING TO 80K 7220As). ANY PROBLEMS ON PRODUCTION ARE NOT OBSERVED
YET.

(4) WE PLAN TO CHANGE THE TEST PROGRAM FOR LSI TESTER TO DECREASE FAILURE RATE
AT HIGH TEMPERATURE RANGE IN CUSTOMERS LOAD TEST. AS A RESULT, WE CAN EXPECT
THE YIELDS OF 7220-2 WILL BE LOWER. WE CAN NOT SHIP THE -2 AT WORST CASE,
THEREFORE WE RECOMMEND THE USE OF 7220A (6MHz) AND REPLAGEMENT VERIFICATION
FOR YOUR CUSTOMER IN EARLY TIME.

(5) NEVERTHELESS WE WILL ADOPT MORE RIGID TEST PROGRAM FOR 72204 ALSO, WE
EXPECT FOLLOWING YIELDS FOR EACH SWITCHING GRADES.

uPD7220A(6MHz)- - - 1096, uPD7220A-1(TMHZ)--- 50%. uPD7220A-2(8MHz)- -+ 40%



@ ADVANGED GDC

THE OUTLINE OF BASIC SYSTEM SPECIFICATION HAS BEEN DETERMINED LAST YEAR. WE
STARTED TECHNICAL MEETING WITH FOLLOWING MAJOR CUSTOMERS WITHIN JAPAN SINGE
LAST DECEMBER. THE PURPOSE OF SUCH KIND OF MEETING IS TO EXPLAIN THE AGDC
ARCHITECTURE AND TO GET SOME IDEAS FOR IT.

12/25  PERSONAL COMPUTER DEVELOPMENT DIVISION (NEC) --- 8 BITS PC. PC-8000, 8800

12/26  1ST AND 2ND OA DIVISION (NEGC) -«---cvve-- 16 BITS PC. N5200(APC), PC-8800
WORK STATION N6300

1/13  ASCII CORPORATION ««-vcvvvveve--- AGENCY OF "MICROSOFT™, SOFTWARE-HOUSE

1724 SHARP CORPORATION === ==sesmevmmnymnnssmesnen 8/16 BITS PC. MZ-3500, 5500

1726  SEIKO ELECTRON -ccvvvvvervvee CAD/CAM BRAND NAME "DSCAN” WS. GR-1104

2/8 SONY CORPORATION ----evvveveerrerrermrceenns WORD PROCESSER, 8 BITS PC.

2/3  SORD CORPORATION ------vvvveves 16 BITS PC. M-343,M68,, 32 BITS PC. ME85

2/15  PERSONAL COMPUTER DEVELOPMENT DIVISION (NEC)

X¥CLASSIFICATION
----- JAPAN ----- ----- USA, EURCPE -----
SOFTWARE HOUSE ASCI1 (MICROSOFT), DIGITAL RESEARCH
CAD/CAM SEIKO ELECTRON
PERSONAL NEC (1BM)
COMPUTER SHARP DEC, WANG
(FUJITU) (HP. ), (TEKTRONIX)
SORD (APPLE), (TANDY)etc.

SONY NCR, (OLIVETTI)




NOW

1982 /983 /98U 178& /988

3 ¢ 3 / 2 |«
l(/)aaénl/lzlslal/l.zl 144' lalstdl/l l?; L

— ma— - e oot Gwmtet Sumtwn Gecame e

MPDD (GDC) —-
(@he) -=F Gross Production

| 370K , 285Mit | 280K, 5.8
20K /M ok/m

production replacement

-’

( 1ROK/M) (180K/M &

AMPDZ20A (HEGDC) F-—— S (

pewelopment  Tra|

START  productibn
Bual Ported HRAN e |- = —-t+--| .
study ®S)  (Es) &ross  Praduction
START

@mﬁefe/by//////

2220A+VRM+Gale Anay
AGEC T e e I

&. P.

OTHERS' (HITAHT ACRTC ete,)

h\
td

R S {

Gross Production

DkEE



[ DEVELOPMENT PURPOSE OF THE AGDC ]

THE FIRST DEVELOPMENT PURPOSE OF THE AGDC IS TO REPLACE A COVENTIONAL CODED
CHARACTER DISPLAY TERMINAL BY SO-CALLED BITMAPPED GRAPHICS IN WHICH THE
CHARCTER FONT IS SCATTERED INTO BIT-MAPPED DISPLAY MEMORY. THE SECOND PURPOSE IS
T0 REALIZE A HIGH GRADE GRAPHICS WHICH FREELY TREATS ANIMATION.

DRAWBACK OF CURRENT SUPPLYING BIT-MAPPED DISPLAY (EX. APPLE’S "LISA™) IS TO BE
LACK OF FOLLOWING SPEED.
(THE DRAWING SPEED INCLUBING A GRAPHICS CHARACTER DRAWING AND GRAPHICS VECTOR
DRAWINGS SUCH AS LINE
@THE SCROLLING WITHIN A WINDOW OR WITH LARGE DATA
@THE PRINTING FOR IMAGE LIST PRINTER

THEREFORE, APPLE"S "LISA™ MUST PERFORM FOLLOWING TRIVIAL APPROACH.

(DTHE SYSTEM REQUIRES LARGE CAPACITY HARD DISK EQUIPMENT IN WHICH THE DRAWN
FIGURE SUCH AS MENUS IS STORED. AS SOON AS THE MENU IS ASSIGNED BY POINTING
DEVICE SUCH AS "MOUSE™ OR SOMETHING LIKE THAT, THE STORED FIGURE IS TRANSFERED
INTO BIT-MAPPED MEMORY BYPASSING A REAL TIME DRAWING.

THEREFORE, EVERYTIME WHEN THE EXECUTION TASK IS GHANGED, USER MUST WAIT MORE
THAN 1 MINUTES AT LEAST.

@THE SYSTEM NEVER SHOW ITS REAL TIME DRAWING ABILITY TG USERS. THE DRAWING IS
PERFORMED ON THE SECOND DISPLAY MEMORY. AS SOON AS IT IS COMPLETED, THEY ARE
TRANSFERED INTG THE FIRST MEMORY. AS A RESULT USERS ARE SUPPRISED WITH THE FAST
DRAWING CAPABILITY,



THE AGDC PROVIDES LOW PRICE BIT-MAPPED DISPLAY TERMINAL WITH HIGH PERFORMANGE
IN WHICH THE HARD DISK EQUIPMENT IS NOT A MUST.
SOLUTIONS OF THE AGDC FOR ABOVE MENTIONED DRAWBACGKS ARE AS FOLLOWS.
@®: PARALLEL PROCESSING PERFORMED BY 2 BUS ARCHITECTURE
EASY INTERFACE WITH A FEW GCOMMANDS
HIGH SPEED PUT/GET/COPY WITH BIT BOUNDARY CONTROL
@: HIGH SPEED PUT/GET/COPY WITH BIT BOUNDARY CONTROL
SCREEN PERTITIONING AS A HARDWARE SUPPORT
@: FLEXIBLE PUT/GET/COPY WITH ROTATION
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%% ARCHITECTURAL CONEIDERATIONE %X

- Functional Breakdown:

- Host Intsrface.

— Internal Process Manager.

- Bync Generator.

- Raster Scan Address Generator.
- Drawing Algorithm Implementor.

- Microcoded:

— Easy to implement. 57%6WJE°A£
- Low performance.

B N

— Random Logic: i
- Hard/expensive to implement. Z,ﬂ
- High Ferformance. j 72 :

— Display Memory Access Arbitor, anmd Timing controller.
— Display Memory Modification Circuitry.

- Singls Chip design?

- Fin count Limitations.
- Fower limitations.

- Two Chip—-set Design?

— Chip #1 = Raster Scanner:
— Raster Scan Address Generator.
- Svnc Generator.

— Chip #2:
- Host interfacs.
- Drawing Algorithm implem=ntaor.
— Display Memory modification.

- External Hardwars:
— Dizplay Memory modification?

XK IMNTERACTIVE VIDED WITH GRAFHICE QVERLAY #i¥k



- Madium sized dizplay format of 74£2h » 483w,

- Low Horizontal sweep speseds of 15,734
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— Extenal video synchronized graphics generation.

- Composite Syne OQutput that can be progammed to replace YSEYRC ﬁu+ﬁnt.
(Horizontal sync output is needed to control display memory circuitry in
some modes of operation).

- ABLC Svynco generator Liming :patible with the video color subcarriesr
frequency and video raster fu ats:

- NTEC C8C = Z.379345 MH=, FAL CBC = 4.47 MH=

- Allow video synchronizing to the incoming video using aonly &
multiple of the Color Subrcarrier +reguency for the system intesrnal
pscillator (VCO) to avoid beating eff=cts in the color decoding
circuitrv, =tc.

- The internal VCO is used to drive the local NTSI/FPAL svnc generator
and the entire graphics generator system.

— The NTSC/FAL sync generator provides’ precise NTEC or PAL signals
— NTESC/FAL spec Composite Sync.
- CZC Burst Pulse.
— NTEC, spec Blanking.

- Eetter synchronizing with external video souwrcee:

1
]

= 7220 doess not seem to synchronize to thea EXT-VWSYND input with
consistant phase relationship when the extenal svyno =ource 1s mo
anotheyr GDC (with another GDCTY .

— Allow horizontal and vertical synchronizing to be done separ-
tely to allow more flexibly in the external circuitry and more
Uracy. Synchronizing circuitry often treats horizontal syn-—

i
H ronizing separately from vertical synchronizing.

IIE

n

¥xx FASTER MANIFULATIONS IN DISFLAY MEMORY XXX

- RMW cycles would omly b2 done during dirawing when all the ginels to be
modifi=sd within & particular display memory word have heen compuited wiih
the drawing engins (DDAY. Thiz would be ezpecially wuseful in “FLAE H':"““
made whaere the drawing engine could computs upto 14 pixsels (cne display
mamory wWord) in one word during the active displavy time. Whan th:
horizontal tlanking time arrives., the pixels to be modi- this word
could b2 moditiad in one RMAE cvole. Considering the limi mher of
lable (especially if display memory wWas being crited with
. this technigus could dramatically improve u!

X



- An extsnsicon to the above 1d 2a iz to have a display memory word by word
EIF0 which wauld allaw the drawing engine to compute all the bits o modity
in & sariss of dizplay memroy words. The FIFQ would have fto carry the data
bits to madify. and the addresssz of the display memary word. With this
approach, the drawing =ngine (DDA} would speed much less time waiting G
dizsplay memory access for RMW cycles and provide a much highear drawing
affactive rate. The RMW circuitry would accept the FIFQO entries and do ths
modifications when display memory becams avalilable for RMW cycles.

- "Line starting address" list in off-screen display memory to allow very
fast line-hy—-line editing like line insertion in bhit-mapped character tant
editing applications.

- FMW cvcles during the non—display cycles of active display Z00OMe=d
7 g A 4

n
il

ocvoles.

- Internally differing clock divisor rates from "Z2xWCLE" to display memory
cycle timing during active display and blanked retrace times would allaw
ma more RMW cycles during “"flashless" mode, especially with lower display

~ For low video speeds, have intermixed display and drawing cycles during
the active videao intervals of each line. For example, if 16 pixels need be
accessed every 1117 nsec for NTSC 7&68x484 video, running the ZxWCLE at &
times this rate to have 1 display cycle (2 cycles) and 1 RMW cycle (4
cycles).

— Facilitate display memory dual-porting (host CPU in parallel with AGDCH

by flaging available display memary bus cycles to external bus arbitration
hardware.

k% HIGHER OYVERALL SYSTEM FERFORMAMCE X%k

~ Ruilt—-in imtslligent DMA facility controlled by AGDC (rather than by host
CF . to allow the AGDC to access systam memory fo display list data and
the control program needsd to interpret the particular display list

- The display list data should bz kept separately from the

inetructinons needed to interpret the data. If the host CFRU has to
combine the data and instructions into one “"command li=t" a great deal
af its time is wasted since the display data is usually lept
separately fraom the code that allows lnterprction of the dat

- A pointer to the "channel praogram" should be given to the AGDC by
the host CRU. This program would be written specifically for the ARDC
"machine langua =, " I+ might be downloaded by the host into the ABDC
ar the ALBLC ght DMA it down independsntly.

- Another pointsr to the list of di
prﬁtﬂral of individual company? wi



%% SIMPLER EXTERMAL CIRCUITRY %%

- ZI00M + to avold erxternal register, address
decoding mDuﬁNdcu VIDED FRESENTATIOM").

— Ability to work with smaller than full sized display memory words duwring
normal drawing operations, =tc It would be nice to be able to work with
any size word lgngth, up tu the ma<imum (146 Bits™). It iz important to
handle 4, 8, 12, and 1% bit memory word lenghts. Multiples of S (i=, S, 10
and 13 pixels per word) to efficient implementaticns of horizonta
resolutions of Z20, &40, and 1280 pixels per line.

o

¥xk MORE ADVANCED VIDED FRESENTATION ®XxX

- Different display ZOOM factors in different displayv areas.

— Have the AGDC ocutput the display ZOOM factor for each line during
the HEYMC interwval.

— Better Split-screen display:
- At least one vertical split as well as several horizontal splits.
—= This would reguire using the horizontal blanking interval for
getting the second partition starting display address and puttimg
it in a high speed register (FIFO for more than one vertical
split) =0 that the display address register can be loaded during
the actual active display time (not just incremented).

— Emphasis on display windows rather than screen.splits.

- A way to "scroll in place" without a lot of host orocessor overhead.

Ak MORE ADVANCED TEXT HANDLIMD %%k

- Some way of drawing bit-mapped characters into dizplay memory and editing
the resulting text at nearly "character-code" systemz =zpeed.

- Ferhaps a character buffer memory could be placed on a private bus he-—
tween the AGDC and the Host bus. This would allow AGDT directed reads of
character data at high speed for direct writing into disclay memary.

- A full two address scheme of pointers into display memory so that the

AEDC can transfer display mamory data from one location to another in

display memory without any uss of the host data bus anf-memary, It o
Iw'

be nacessary to do black tramsfers of any pixel-defined rectangular areas.

- Display memory is as low or lower cost than any memary in i
sysham. Many applications will not put the sntire contents of display
memary on the scresn at one time. Therefore thers will be sutrs arsss
in the display memory to usz as scratch-pad workspacs.

= It would be possibls to store character fonts in aF




k% MORE ADVANCED DRAWING %3

- Vertical =dge defined area +ill compatible drawing.
- Local boundary defined area fill.

- Ability to handle all the bits of =ach pixel.
%% BETTER IMAGE DATA HAMDLING XXX
- Ability to handle all the bits of sach pixel.

- Allow direct DMA of data into display memory (bits of one piusl in
transfer?.

%X MORE ADVANCED GRAFHICS CAFARILITY %x%X

— Drawing of esllipses of programmable excentricityv.

- Usaful for circle drawing with non—4s3 di
pMom—arthogonal views af circles (rotated o

=1
1A

T

I~

v aspect ratiocs.
)

- Clipping during graphics primitive drawing:
- Specify a drawing window in display memary.
— Suppress drawing when outside the window.

- Each drawing primitive must be computed completely in the casa
the primitive goes ocutside the window only to return.

- A flag should be set if the drawing cperation went outside the
windocw.

v to be moved into the displaved areas when the cha
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PRt (X5280)

Cc: G. Motzet, P. Digovich, H. Christ (EE2000)
K. Kani, M. Susuki (X5280)
N. Noritsugu, M. Saburumaru (H4500)

Fm: G. Look (EE2000)

o
(b))

Summary report on AGDC market research trip in Europe

At first I would like to thank Oguchi-san and Sato-san for
coming over to Europe in order to get an impression on what

European customers think about proposed AGDC system structure.

Please find short summary report below.

At first I will go through the questionaire and after that

I will give additional comments received from the customers.

A) Questionaire
1) The seperated system structure, CPU bus seperated from
AGDC bus, is accepted by the custcmers but the data
transfer from one to the other bus should not be
slowed docwn by the AGDC. That means CPU should be able
to write or read to or from the display memory without

a big delay.



NEC NEC Electronics (Europe) GmbH Page: . 2

2)

3)

4)

As delay during read seems to be rather low according
to Oguchi-san this seems to be no problem.
What should be considered in addition is cycle time

of read or write cycles.

Customers we visited this time agreed to system struc-
ture with 20 CPU and 24 AGDC address lines as most of
them use 16 bit processors.

According to them also for the next generation this

should be enough in any case.

Basically parameter preparation by calculating direction
and preparing various kind of parameters is very time
consuming but can be accepted by the customers.

What all of them mentioned is the rather complicated
circle drawing (A lot of CPU transfers, complicated

DC calculation in complement mode to avoid bit missing
at connection point of octants etc.).

Most ideal case would be to specify start angle (start
point), end angle (end point) and radian and/or mid-

point.

Which approach will depend on the task but custcmers
agreed that controller approach is better solution when
controller is powerful enough to allow direct access
from CPU to AGDC bus, that means that complex figures
can be drawn by CPU directly without much scftware
overhead and time delay needed by the controller, and/or
extra hardware to bypass the controller is nct necessary.
This seems to be possible with AGDC.

Other point of view will be the price and performance
which means that controller approach should have at
least 'same price as CPU approach or should have higher
performance. This decision will depend on market seg-

ment customer is working in.



