
Foaturês
. G-eneration ând control ot displayed

cotour television image.
. 3Z) x 250 resolution on TV screen.
. I colours.
. Mask programmable disolav

characteristics-
. Extemal synchronisationcapabitity.
. Asynchronous DMA technique useoror memory access.
. 

l l iglr:peed memory input channelror retetexl data-
. Automatic retresh lor dynamic

. Text..graphic and mixed mode
capabitity.

. Muttipagscapability.
. 4 x l2Bcharaclergeneralor

capabitity.
. 40 pin DIL plastic or ceramicpackage.
. 5V & 3V power supplies.

I

G

R

I

DO

Doscription
The Tlvls 355b .  deo Oisotav pro.êcq.

:,i-) jiîl* "ô; Ëi;?"1;;.,.# i""",".,*;sysrems,lo generale a colour leteviston tmage.rranSpafenl asynChronolrs .J,ro.r.".""" t"-"r,n q,i, io, ï#"",r" ï:;"l:,iii
; ï ; ; ; : : '" ."#"" '  's 

'J 
'n 

Te'erexr or v,deo'

The_VDF rnlertaces *itn rn" CpU vrd dn d brtoto_treclronal Oald Dus. Automalt. hAS,CASg^eneration and refresh of dynamic BAM allowrarge memories (up to 64K bytes) at tow cost.
Th^e_VDp has three vrdeo drspray modes: Iext,graphtc and mtxed mode.
. To(t mode provjdes 25 rows o,40 cnarac-rers, each character rs orsplayed In lwocotours and rn an I by 1O matri;
. 

91Tl'. 
mode provices a 320 x 250 prxelolsptây, The cotour of each prxel can be,nependen y dettneo.

,Y]:1d-mode prov,des a combjnahon or lherwo aoove modes

HIZ

HMF

oDs
ODE

RDY

D7

D6

D5

ù4

03

Alt  vol tag.

,M|NAFy OArA SHEETI

;'i3,iiT"":i1i",*';,,T* * n#,ffin,
.,

vr DEo DrsprAy r*3[i3ru3É
TMS 3556

40 PIN 600 MIL PLASTIC
DUAL,IN.LtNE PACKAGÊ

(TOP VtEW)

tu1PI

t\4P5

MP6

MP7

cas
RAS

Ir.t P3

MP2

MP1

l\4 P0

sctV

SLL

scT
o8s

D2

VDD

vss

FIGUâE 1

Absolute maximum ralings

:::!iy v?llase yeq _o.3ro rovùuppiy vol tage Vdd _ O.3 to 1OVHrgh tevel Input vot laoe Vih
op^era-trng free arr tem-puoru," ,"ng" .  o io 60;ér lotdge tempe,drure . . . . . . .  _5-5to +140.C

Dect to Vss.
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-

& RWM Inpuls When Êt and E? are
perlormed on an 8 brt bidirectional

aa
È,

1.1 . CPU interlace control signals
The lype and drrectron of dala l ranslers are control led by the Et È2
hrgh, lhe CPU inlerface is in lhe lnactrve state. Al l  dala l ranslers are

oercre a new access is requesled lsee taDte

The RDY signar indicâres 10 rhe cpu that val id data is avarrabre on rhe Mp bus In the case or a readaccess, or lhal the CPLJ channei is occupied fol lowinO a write access.

1.2 - CPU write/r. .i to VDp registers
The vDP hâs ri  i i re_onry fegrsiers and one read onry status regrsler. The wrire regisrers contror vDpoperalron (mode border coloLrr, TV standard selectron, Insedron. elc ) ancl determine the base âddressesused by the vDP to contror l ls viareo RAt\,4 i  the slar!s register co lains rntormarron on trame synchronisa
tron, Lufler status (overf low or empiyJ, memory access and hofi2onlal and venrcat drsolav intervals.

1.3 - CPU write/read to the video RAM
Tho cPU lranslers data lo lhe VRAM lhrough Ir. vDp usrng a r6 bit autoincrernenlrng aooress pornler
Fo,ur byte lranslers are required ro ,nirrarise rhe address pointer (cycres to waite to vDÈ registers coL &
Row) and thèreafter one byte lransrer is needed ror each 1rânsfer of dara to the addressed vRAM bytes(wnle to VBAM cycles).

The same operarion is perfornicd ro read the VRAM brr Er. Ez s RwM inputs are asserted In the read
mode.

FIGURE 2: BLOCK DIAGRAM OF TMS 3s56 VDp

bus MPo.MP7.

The Êl and E signais rnust return lo lhe Inaclive stale

r.#ffi"oQ
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VIDEO DISPIAY PROCESSOR

1.4 . VDPIVRAM inlerlace

Th€ VOP can access up to 64K byles ol VRAM. lt provides all necessary signals to intertace wilh dynamic
FAM (RÀS, eIÂ.S, WF, OE and mulliplexed âddress and data on the bidirectionai bus D0'D7). The VDP
automalical ly refreshes the VRAM. The VDP is compatible with al l  currenily availâble dynarnic memories
inçluding: lhe TMs4164 (64K x 1). TldS4416 (16K x 4), TMS4116 (16K x 1). 1MS4408 (8K x 4)

TABLE 1 . CPU/VDP DATA TRANSFEÂS

OPERAÎION Fi E2 RM

ln ler lace disabled

Read VDP regisler
Wri le VDP regisler

1l

1
0
1
0

0t0
t t0
01
0l

(X meâns don'l  care)

2.1 .Description ol inlernal registers

Regisiers 0 to 7 deflne lhe slate ot the VDP, reoislers 8 to 15 det ned the value of base addresses.

VDP REGISTERS

BIT ASSIGNMENl

MSB
MO Ml

LSB
i,!6 M7M5M4M3M2

ADDRESS

Access address AC4 AC2

Column address
Row address A2 A3 lA4

sr: T srql sis 'Stalus regislef
f i

BT3 B I',1 BIiTime base

C^n1r,) i  r | l , r l
Border colour

! ) r t t  r . rr_ I  Lja, i
ci :  , . r ,  lcrsr
RM X lMR

IASE ADORESSTS
Slart of bul ler
CPU address regislel
Page display memory
Character generator 0
Characler generator l
Character generalor 2
Character generator 3
End of bufler

CONTENTS

Pointer

cM1
cM2
cM3
CM4

BAMT
BAMP
BAPA
BAGCO
BAGCl
BAGC2
BAGC3
BAI\,!TF

8
I

B
C
D
E

n#,ffi*'s {C
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VIDEO DISPTAY PROCESSOR

2.2.1 . Rêgrsler 0
Regrster 0 is lhe register pornler AC8.AC1 col] larn lhe address o{ the registe. lo t 'e accessed The value
of BTS.RTI js copied inlo AC8.AC1 fo rn".r '  ng lhe access and nray either point to the poinler (value = 0) or
lo anolhet regrster

2.2.2 . Rêgister 1
Register 1 is a lemporary store conialnrng lhe coLrrnn addre:js lor a VRAN,1 or base addaess access
1LS byle).

2.2.3 . Register 2
ReOisler 2 ts a l€'mporary storo conlârnrno tho rcw ,rLi1ltu'ss lrx a Vll^M or birs{r àdrlress acccss (NlS bylel

2.2-4 . Rogist€r 3
Êlegister 3 conlains VDP slalus Information.

sTl sT2 ST3 ST4 ST5 5T6 ST7 ST8
Nol used Frame Veri ical Nol used Reâdy Horzontâl Buffer Buller

sync. display drsplay overl low empiy
rnleTval rnlerval

2.2.5 . Regisler 4
Regisler 4 conlrols the t ime base

8T1 AT2 BT3 BÏ4 BT5
Frame TV Not used Oorrri jrr lecl SL]L, I  lr  rr!

Interlacing standard wilh DC1 Inod-.

SLL&SCT
mode

2.2.6 . Rêgisier 5
Regisler 5 controls the decoder.

DC1 DC2 0C3 DC4 DC5 DC6 DC7 DC8
Inlernal Display À,lasking lnserlron Mosa c/ Grld Underl inino Super.
sync. ol row 0 enable enable a pha|urn drsplay enabie postron

Ohr.Gen3 enable

2.2.7 . Register 6
Register 6 delines drsplay modes, type of DRAN4 and nrernory lrmrng.

cT1 C12 CT3 CT4 CTs CT6
Graphic Texl mode nol used CPU access À4emory ORAM trpe
mode disabled lrrniôg

durrng
orspray
interval

2.2.8 . Rogistêr 7
Thè regrsler 6 conlarns Iul l  pâge atlr ibutes.

BM GM RM MR LF IR
Blue Green Red Full  paqe Full  page Full  page

- bord;--colorr- 
-- masking underl ining inserl ion

nffi*o{P
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2.2.9 . Register 8 to 15
Flegister I to 15 define the organisation of ihe VDP RAM

BAMT and BAMTF define lhe localrofl  of ihe buffer in the VBAN,I.
EAGCO to BAGC3 define the locâlron of the characler generators.
BAPA defines the localion ot the pâge displây memory.
BAMP is used to translef âddresses into lhe sccond CPU address poinler.

3.! . Video display modes
The VDP dlsplays an rmage on lhe ÎV screen ihal  is a cof i rbrnalrôn of rnformal ion provtded by i ls VRA[, i
and inlernâl regislers.

3.2.1 .  Terl  mode
Texl mode is designe(i  lor ter.nrnals trodLr(]  na alpha mosa c Iypc . l rsplays

The screen is cornposed oi  lyo ca 1y 25 rows of 40 characlers The characlers rnay be a pha.numeric ol
block grâphrc. Characters l rom up lo four independenl chara. ler qenorâlors each conlaining 128 di f ferent
characters are al lowed on one drsplay screen

Chârâclers may be I  ashed. Inversed, Lrnderl ined, masked. displayed In double wrdth. doubie heighl or
double size, The may a so be superimposcd onio an automat câ y syîchronised exlernal vtdeo stgnal.
Addi l iona ly in lh s nrode lhe marq n colour rs slored In reqrsler C\14 iogelher wrlh fulr  page mâsking.
uôder l in ing and !ncrLrslalron al i r  bules.

3.2.2 . Graphic mode
Bit-mapped mode is desrgned lor lermina s producing

Each dol on the drsplay screen. lypical ly 320 poinls by
eighl colours.
Register CM4 has no el lect in this mode. lhe co our .r l
the end of  each Ine . I  d isplay dala

alpha geornetnc type disp ays

250 nes. rs indlvidtral ly proqrammable i f  one ol

th(--  mar. l  n berng clefrned I  Iht .  r)age mem.ry ar

3.2.3 . Mixed mode
The above two modes of operâlron may be m xed on a l rne by Ine basrs on Ihe sâr ie screen Stnce lexl
mode lequifed less mernory space than br l  mapped mode. thts mo.iê .rrr ; ibtes economv ol  \ ,BAM n
âppl ical ions where lul l  b i l  mât rs not requirod over lh.  who ê s, | t r .n

4.1 . DMA functionnal descriplion
The âsynchronous O[44 : :yslenr âlows ac.css lo ;r  cr)mm.rf  eytern^l  mrm.r 'V ihrouoh rhree seoarale
channels Thc 3 lyt tr , r .  t ) l  Vl l^M l() lk^v:; :  ( i  , { ) t , ry.  ( j ; r tn r)r(x] . . j : ,  n(t  i )v t i re CPl l  an.J dât;r
loading by lhe dalê prov der.  The acaesses requestecl  are stofed in lhe i lNlA conlrol ler lhen executed
according to ihe tol lowinq pr ior i lv ranking --  1)data provrder 2) process ng unrt .3) disp ây.
HMP and Hlz conlrol  s ignals are used lor dâla l rans{er frorn the claia provider to rhe b t ier In VttAM
lhrough the dala bus (DO.D7).  HMP { inpul | |s a byle c loci  and H|z outpur l  . r  , 'anqier . 'nabte s ignal

l*"Æ,Tffi*o {P
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4.2 . Descriplion of autoincrsmenling pointers

The VDP contains several auto' incremenling address pointers for memory accesses. These poinlers
enable lhe various glemenls ol the syslem: CPU, data provider, display conlrol ler elc to access the
memory on an incrementâl basis without explici l ly redetining the access address Two poinlers are
associated with CPU accesses:ACMP and ACMPxy. Bolh lhese poinlers may be inrlral ised by the CPU
and thereafler the lalter may simply make read or write accesses lo the memory continuously wilhoul
redetining its access address.

For more detai ls on aulo.incrementing poinlers, relerence should be made io the T[453556 iamily users
manual.

5 - Electrical specilication

5.1 . Absoluto môximum ratings

Supply vol iage vgg
Supply voltage Vdd
All input vol lages .

-0-3to10V
0.3 to 10 V

01o60 C
55lo + 140 C

Conl inuous power dissrPat lon
Operat ing tree air  lemperalure (ange
Slorage lemPeralure range
Maximum short  crrcul l  oulpul curfenl

Al l  vol lages âre wi lh respecl lo Vss

slresses bevond those l isted under "Absolute lMi lxrrnurf  Rrl  nqs rrray cau5e perrnanenl damagelolhe

device. This is a sùess rat ing onty and funct ional operal ion ol  the devrce ai  lhese or any olher condit ions

beyond those lndicated in lhe "Recommended operâtrng condrtrons secl ion ol  this dala sheel ls not

imàl ied Exoosure 10 absolute rnaximum rated condrtrons tor extended periods may affecl  device

rel iabi l i ty.

5.2. Recommended opetating conditions

PARAMETER

Supply voLtage Vqg
Supply vol tage Vd. l
SuOply vol lâop \ ' , ' ,
Hrqh l3ie i , , .  ,  1r: , -  \dr i r  iLrrs excepr OBE a| ld ODE)

MIN NOM MAX

Hrgh e,;ei  ' . i ! r t  vo lale (OBE and OOE inpuls)
Lovv leve i i ipùt vol lsge {al l  inputs exepl OBE and ODE) Vi l

Lov/ level Inpul vo tage (OBE and ODE inptr ls)
Low level outpul current (SCM. SLL & SCT oulpuls)
Operairng i ree air  lemp.,  Ta

vih

5.25

5.25
5.25
0.8
0.6

2.2
27
0
0

0 c

2.85

n#ffi*o{C
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Eleclrical characleristics over lull range ol recommended operaling condilions
(unless otherwise not€d)

PARAMETER lEST
coNDrïroNs

High-level
Output voltage

Ouiput Voltaqe

nigh levet
Inpul currenl

Input current

Ofl-state outpul
current, high level
vol lâge applied

Otl-siale output

voltage applied

RAS, CAS. OE
wR, D(0 - 7)

MP(o 7)
Htz
BEADY

loh = 1.srnA

loh = 500uA

lo l  :  3 5mA

F.G. B.I

RAS. CAS. OE
wR D(0 - 7)
Mpto 7r
Htz

READY

- ^; ,

loL = 1.0m4

lol 
- 

500u4

lo l = 20mA

5 25V

0.6

o€

0.6

100

2N
10

roo
- 200
_ 10

0.6

sc[r,scT,sLL

D(0 7)

l\.4 P10 - 7)
Ail  others
D(0- 7)
MP(o - 7)
All  olhers

D(0 - 7)
t\,4 P(0 - 7)

Vo = 52sV
Vo = 525V

D(0 - 7)

r.4P(0 7)

vqs l

04v
04v

MAXlSg Supply currenl trcrn Vqg

i= r  vHz

ntt rvpràiivaruei ààài vqs = sV, vdà - sV, ra = zFc

ldd

Nolo 1: Ai l  voltages are with respecl to Vss unless olherwise noted

, Trxns
INSTRUN,IENIS
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5.4.Timing requirements over tull ranges ot r€commended operating condilions.

PARAMETEN MIN NOM MAX UNIT

lc (ODE)
lc (OBE)
tc (E)
tc (HNIP)
rd (BDHEL)
tsu (ERWL)
rh (RwHr)
lwh 1E)

lsu (MPRWL)
th IRWLMP)
ts! (ELODL)
lsu (RWHODL)
lsu (DCH)
lh (cHD)
tdis (CHD)
lwl  (HMP)

DMA osci l latof cycle l ime
t ime base osci l lator cycle t ime
El,  E2 cycle l ime
HMP cycle l ime
delay t i rne RDY hrgh Io Er L2 luw
El.  E2 sel up trme before RWN4 lor
FIt I l r , , i , l  | | r ' , ,11!  '  l ly"r .4 r ,  r l l
t l .  E2 pulso wrLl l l r  L I  , t  r ( l  L.r  r r  ( i l ,
puise wrdlh, BWM ow
dala set up trûre tretorc R\/ lv l  low
dala hold lûre ai ler  RWM ow
sel !p l rme Ê2 low lo Ol lE low-
sel up I  me HWM hrgh ro ODE ow
dala sel  !p trme beloft ,  i 'AS hrgh
dala holcl  r  rne al tel  CAS rrgn
dala. j rsaUlù rrme al ter  CAS h qh
pulse wrdlh HMP low

545
110
See usets

0
t0

Iu
I  l l

40

manual

J5

ns
ns

NS

ns

ns

NOTE: Trmlng rneasuremenls aft i  rnactc at 1|e l i r  Jr l r i  30 1"1 11, !r  r : i  , ,1 r  r j  ctock l ranst lons. In
addi l ron, Vr max and Vth r | in inls l  be mai al  t f te r)  . r  , l  r i r  l r , l i l ,
- .  Th s rs a system l l l i ]  i  r t  i  : rJ i  r l r t i  :  .  r  ,  . , t t  t i i , r t i i j i  1, ,  r  r t r l  ,  r , r  1 t  a j  , t , . , , . j  5ee sers nlanLtat .

:t2l)

Switching charâcieristics over lull ranges of recommended
(lndependent of DMA oscillator f.equency)

5.5 operaling conditions

UNITPARAMETER

slatus reg sler access l rom El ow
f" lP bus enatr le l  r ie al ter t l ,  E2 , iw
drla sel  Lrp trme belore RDY h qlr
data hold Trme di ter E1 E2 hrqh
del3! I rrne. E2 low to RDy tow
delay l l rnc HWM high lo RDY tow
drsable tr f i re,  CAS low lo Dn hrgh z
column address hold l ime after CAS low
enabie t ime, HtZ high to Dn dr ven
delay l ime, CAS high lo HtZ high
deiay t ime, Dn val id lo [4Pn vat id
delay t ime ODE tow to BAS iow
delay t jme OB€ high to lhigh
delay t ime OBÊ tow to I  tow
delay t ime OBE low to R, G, B vatrd
R, G, B hold l ime af ler OBE low
delay l ime OBE low lo SLL low

tac (ST)
len {ELNlP)
lsu (N4PRDH)
rh (EHtrP)
ld (ELRDL)
Id (RWHBDL)
ldrs (CLD)
rh (cLcA)
len.( l - IZHD)
rd (cHHzH)
td lDMP)
td (o0LFL)
td (oBHrH)
rd {oBLtL)
td (OBLFGB)
Ih (OBLBGB)
id (oBLsL)

50
90
90
30

40
5
0

45

20

20
0
0

ns
ns
n5

ns
ns
ns
ns

ns
ns
ns
ns
ns

- See user's manual TMS 3556

I*sft,ffiNrs {1r
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5.6 . Switching characleristics over
(Dèpendent ol DMA oscillator

PARAIVFIER

lull rânges ol recommended operating conditions
lrequency)

lc (w
tc (RD)
lc (P)
tc (D)
tw (CH)

tw (CL)
tw (RH)
tw (RL)

tw (O€)
tsu (CA)
tsu (BA)
isu (û)
lsu (WRH)
tsu (WCH)
tsu (OBH)
lsu (OCH)
th (RA)

th (t /LD)
rd (RLCL)
id (cLwL)
rd (HzLcL)
tac (E)
rd (ELRL)
td (RWHRL)

ld {HPLHZL) delay HMP 1ow lo HIZ lo$,  -

single wr ie cycle l rme
single reâd cycle l rme
CAS read double cycle l rme
RAS read doub e cycle l rme
pulse vvidlh CAS hlgh
(doLrble cycle)
pulse widlh, CAS low
pu se width RAS high
pulse w dlh.  RAS low
pulse w dth. WR ow
pulse w.Jth. OE low
column address sel  up l rme
row address sel  up t ime
dala ï ' l  uP lrme be{ô..  l " 'R ,)w
WR.. i  !p I  me belore RAS hrgh
WB sel !p I  me before CAS h qh
OE set up l i rne beiore FAS h qh
OE sel up t i rne belore CAS hiqh
row address hold l ime af i . r  RAS

.,ala hold l ime af lcr WR k)w
de ay I  me. RAS low to CAS ow
delay l ime. CAS ow lo WR ow
delây l ime. HIZ low lo CAS low
read access t ime from E2 low -
delay t i rne. E2 low to RAS low -
delay t inre. FWM hrgh lo HAS

DMA CLOCK
CYCLES

oPI1 0PT2

57
57
35
812

2
2
3
'I

1
0.5
l

1
4
2
5
3
3

1
05
3
3

3

0.5

I
l

2

l5
_10
-10
-27

45
2A

15
t5

- 15

0
0
0
0

NS

ns

n5

ns
n5
ns

0
30
l0
15

- See Tlvls 3556 users manual

ELECTFICAL
VARIATION UNIT

MIN TYP MAX
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FIGURE s.1: CPU - VDP WnllE CYCLE Tli l lNG

ODE

RI,I}I

RllY t su (MPRt4lL

f__,r--\_J---l-t
ÈSU (RWHCDL )

tc(E)

rh(RWHE)
rsù (ÉRllL ) 1,1(RXl{)- r d (RDllEL )

t ' rh(E)

th ( Rl,lLf'lP )

MPo-HP 7 -------

Not€ l :  Reâdy stâYs hlgh for accesses to reglsters 0 to 7

FIGURE 5,2: CPU ' VDP MÊMORYREAD CYCLE lIMING

ODE

EI

E2

RIJ}I

RDY

UPO-HP 7

< |  tsu(ELoDL

rd ( ELRDL )

<-- tsu(MPRDH

I

rac (E )  - - -
en (ELlrP )

th (EHXP)

l(xI  invâl ld data X val i  d read dâÈa

. ThxAS
INSTRUMENTS

10
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. VDP STATUS READ CYCLE lIMII{G

EI

E2

Rl}{

NDY

FIGURE 5.4r oATA PROVIDEBWRITE CYCLE TIMING

ÈxP

HlZ

RÂS

__-___-------  
- ] I

te l (HHP) ----+l  l
| _--,-.. ---flt-,  \_

-  

td (HPLHZL )

d (HzLcL)- -  td (cHl. tzH)

rd(cLLrL)->i

+- teô (HZHD)

cAs

DO-D7

Note

rec(sT) ----- th (EHl.iP )

-- teû 
(ELHP )

----<xxqrrr4Ilgr

VDP XP bus ls hlgh lEPedance, data 1s output by the data provlder '

Dâta set-up and hold t tnes wlth respect to IJR are det€rûlned by
Denory t lElng r€qulreoents.

l*rffi.*o {P
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FIGURE 5.5:  VDP. DRAM WRTTE CYCLE TtMlNc

------------ tc0t)
- -  ts(RH ) ---+]

RÂS

cfs

LR

DO-D7

FIGURE 5.6:  VDP. DRAM READ CyCLE TtMtNG

Td (  RLCL )  +----  t r (cLi  * l
'  - ]  i<survnxrf

ilï
td(cLwL)

oDE --l-L__/---\_f \ /-- \_ a-\__J---\_
td(0DLRL r  I - -  >

ol

D0-D7@__

ffiffix-.rxffi

l -<su(oRH)>

cAs sù (ocH )

tsu(DCH)
rh(cHr)
td is(C

XPO-7

Note l :

RA

i. 
th (IJrD )

td(DMP) appl les ro CpU E€oory read cycles only

r*"ikffi*o t
12
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FIGURE s.7: VDP.DRAttI DOUBLE READ CYCLE TIMING

RAS

::=

oÈ

DO-D 7 I
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TMS 3556
VIDEO DISPLAY PROCESSOR

6. Pin descriotion

N4PO
[4P1
MP2
r/ P3

À4 P5
r\4P6
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ODS
ODÊ
RAS
CAS
WR
OE
DO
D1
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D5
D6
D7
oBs
OBÊ
SLL
SCT
SCIT4

G
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I
H IVP
Htz
VGG
VDD
vss

PIN DESCBIPTION
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CPU lo VDP datâ bus
I ATTENTION I
Ll4!o-is lhe most signiticant bir I

VDP chip enable and access requesl type
E] 

-  
E2 = Hioh indicates À/P bus inacl  ,

CPIJ ciata w'iie slrobe
CPU i . .ess ready s,gnal
Di\4A c!ock osci l la lor oulpul or LC Lo neLtron
L)lv lA ! . l l jak i ) : i . r raior rnlul  or Lt  (  r{rnf icIon
VRAM row addfess slrobe
VRAM column address strobe
VRAM dala wri le slrobe
VRAM oulpul enable
VRAM mull ip lexed address/dala/
DO is lhe mosl s igni l icant bi t

Tir fe base osct l l : t lor oulput or LC connecl ion
Trme base osci l lâtor Input or LC connect ion
I  nr '  syfc In l i r l  or  oulpUt
Frame sync rnpul or output or compost ie sync tnpul
C.nnposrie sync oulpul

Blue output
Fasl swi lchrng ncruslatron signal outpul
Eut l{r f  DMA access request
Bultef  DMA access grant
5V su pply vol tage
3V supply vol tage
Groufld reference
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