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This invention relates, in general, to sem conductor nenories, and nor €
particularly, to a nmenory useful in a video graphic system Video grapth
systens require a great deal of nenory capacity. One of the nost crl_tlcaIV(*
menory requirenents for 10 a video graphigysystemis the rate at whi ch
data nust be read fromthe nenory to refres}'u t he cat hode ray tﬁ &
display. Data rates of eight to fifty Mbytes/sec are conmmon. >4 8;t
ability of the menory to have additional bandwidth to allow update of "t

mory without 15 interfering w he CRT. The thlrd
priOr?ty I.s the ability to agyncﬁ?8%§u§¥§9§g%n %ﬁgﬁi?(éﬁ flow to anot her
address sequence within a reasonable tine. This third requirenent is needed

to handle smooth scrolling and ggekgidhfa WHAIENE f:?véﬂ?:. mory. W'th
present menory 20 architecture of a dynam c RAM Tthe data pat h dept h nust

be increased to handl e increased bandw dth. This anreases the menory chip
count and deBreases Ehésophbentiehzeeﬁe@eﬂdit@)gﬁﬁ&téi&éﬂdﬂﬂuﬁldﬁhdﬁdﬂ@ray

frames required i g [ r i.re hi r,
bandwi dt h. 25 |’3?’§59Eeg rgﬁas‘?%é b¥ rgiéﬁi?ﬁy ef'fq'g“é’nt %Sﬂiodé'hat o
take. In add|t|8h ePt9F§PBF§osﬂé§¢mable to WWIte |nto the menory at the

same tine that the negaesy gﬁabﬁiegs%@‘é&né Oré iﬁ"h@&ﬂéﬂﬁ@@hem@%%

h d ntire row of
data However  SrRadiBys Ohe S, She miTE PriBi AL amonyd T remras S, for

boundary es%&blﬁsﬂédegygthehicrsystﬁm i® the state aat outichs Wataa mesobe i S
not\eonsi dered {ghdl h‘oﬁat-.héfﬁéﬁsfy tée“ x.s%{-%%&‘ ERP TR 4982 M¥RT)

allow for the bqgundary to_be 35 chan e sequencing datd for a
hori zont al I|ne8 ?az Data rates Of eight to fifty M Dytes/sec are .

common. Next is the ability of the memory to have
addi;ional‘bandwidth tb allow update of the memory without

15 interfering with the video refresh of the CRT. The third
priority is the ability to asynéhronously change the data
flow to another address sequénce within a reasonable time,
This third requirement is needed to handle smooth scrolling
and.multiple windows to the memory. With present memory

20 architecture of a dynamic RAM, the data path depth must be
increased to handle increased bandwidth. This increases
the memory chip count and decreases the optimal size
depending upon the number of display frames required. For
higher density displays which require higher bandwidth,

25 larger memory sizes are not the most efficient approach to
take. In addition, it is also'desirable to write into the
memory at the same time that the memory is being used to
refresh the CRT display.

One suggested memory had a shift register whiqh

30 received an entire row of data. However, since a picture
frame will likely start on other than a boundary
established by the first bit to be shifted out, such a
memory is not considered totally satisfactory. Also this
type of memory does not allow for the boundary to be

35 changed while'sequencing data for a horizontal line.



-2- Therefore

there is a need for an architecture of a menory chi p which

can performa CRT display refresh cycle by placing nmultiple bytes into a
shift register whi ch can then be shifted out independent of the st andard
‘access. -5 - Accordingly, 'i‘t is an object of the present-invention to :
provi desan i nproved nenory chip. Another object of the present invention is
to provide a nmenory which has the capabili42+~ to shift data out

i ndependently fromthe normal access to a standard nenory. 10 . .  Yet

anot her object of the present invention is to provide a nenmory. which can
serially shift data out at a high rate of speed while providing access to.

odd boundaries of a ﬂ?ardféﬂéaytmcisawdae\ud ffotrhenrrerfeuteééure of a .
Summary of the lnventio qgve and of her [Qﬁ ts a g es 01 t he
present inventiBR"gFE 35 tF VCH RA ﬁléﬁ er§ ST nEEGtSt ed
circuit as a st amdaldcnambylaxplag/ byteQGandl tshafitt reglietkat ehithecani s
al so provided athsgpséagmw& eﬁae%er& B¢ ghe' @éﬁﬁda@ﬂd ggé for

control ling the mu

Ip exer I'S coupe to t esan nmenory

“and. recei ves®an enti fPecPEdingl Xku%P ¥$dﬁ‘éEHﬁ&ﬁd°FhéhﬁaP§eF§nFra%%*%#*%m
fromthe |atch to phevidier ageimprovel inkniry dﬂrp storage regrster S

coupled to the nmulti C. uentral y .shi f .of _the_stor ege o
regi ster the data st%lr"ggﬁ%rrﬁ ef&t '?'#e sU Je(?tser%'t tlé"lye i"8H f"g F%g%’f%l‘é

t he instant |nvén@?@ﬂrYsWBethQnarth31Qan§hﬂﬂiﬁud¢@ shiifts dathecoqd

i nvention itsel imég&ﬁasﬁuy Ofedrh) S¥h M ddtnfdd! (2R s@PiL8C hS seaﬂaaﬂa %Hérﬁ&ef

t her eof
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be bet understood by referring to the follow ng detail
aken i nT@bnPRAERSDPRISIE e thec @Wﬁ§ﬁ¢¢ndnﬁﬁaﬁﬂﬂﬁsls to.

provxoe a memory which can serially shift data out at a
high rate of speed while providing access to odd boundaries
of a CRT display associated with the memory.

Summary of the Invention -

The above and other ebjects-and advantages of the
present invention are achieved by providing a latch on the
same integrated circuit asfa-stahdard memory array. In
addition to the latch there is also provided a temporary
storage register, a multiplexer, and means for controlling
the multiplexer., The latch is coupled to the standard
memory and receives an entire row of data. Upon command
the data is transferred from the latch to the storage
register. The storage register is éoupled to the
multiplexer which can sequentially shift out_of'the.storage
register the data stored therein.

The subject matter which is regarded as the instant
invention is set forth in the appended claims. The
invention itself, however, together with further objects
and advantages thereof, may be better understood by
referring to the foilowing detailed description taken in
conjunction with the accompanying drawings.



-3-. Brief Description of the Drawings FIG 1 is a bl ock di agram showing a
portion of the circuitry needed for controlling a CRT display; 5 - -FIG
2 shows in block dlagran1forn1an enbodi nent of the present invention useful
in the systemof FIG 1; and FIG 3 shows yet another enbodi rent of the’

present invention useful in the system-of FIG 1. The exenpllflcatloq§Jset

out herein illustrate the 10 preferred=-gabodi nents of the invention in one
‘formthereof and such exenplifications are not to be construed as limting
in any manner. Detailed Description of the Drawings 15 FIG 1 illustrates"

in block diagramformnost of the circuitry needed in a video graphic
~display system The bl oclgiie3)HRBcteptedaANbE, the DEARIRYs - just one of many
video graphic display systems in which the present 20 invention would be
useful . Random access nenory (RAM 10 is used as t-he video. di splay nmenory
and the bl ock di eugjrca‘rnlra;sr%@rhqckgdmylram showlngnaagohtiomepeSdihe depth to

Ippglsgzrﬂ el LCZ%] [ on &f#ovsf‘/eve & L%q‘neé‘?%r %ggl Efignglégl%g e(?%/egst?ooz hteh'e <

vi deo, bl%nking, Ror§has: dm Q}ﬁ&koétlﬁGle ﬁ@E‘“anoﬁ‘PB‘a‘?W?ﬂ%rqface 16
can be cont ra{é é/!éxh: dnvetit idn usetul4indynansgs Béhbof Se16 all daimd can be

hifted S 10 20t h ‘
Thi stSatS“.ts(coupﬁ‘fe o Seith FaseBhhes” obiegatenh, &F R WESS AR T 1o

controlled bynvsntntwannm&fum?ﬁncGmargybaamlmfmﬁleh akso perforns ot her
control functionspfPre onsS gl oﬁqvaaee%CBhﬁQe&aeélase 11 has a

bus interface port whic |s use for connecting controll 11 to a
i cr opr ok®ssR¥e §eroted RROd iments Aff &hezanyensiop ARsORf 5%6%%%6% pl us .
control si gnahd 0iHGetangl iFatiomntarel nokr eoi belaoni'bmé&’lhé not shown)_j-

ys limiting in any manner.
Detailed Description of the Drawings
15 _ o |
FIG. 1 illustrates in block diagram form most of the
circuitry needed in a video graphic display system. The
block diagram reﬁresents, in general, just'one of many
video graphic'display systems in which the present
20 invention would be useful. Random access memory (RAM) 10
- is used as the video display memory and the block diagram
“representing RAM 10 is shown as having some depth to
indicate that there is more than one RAM chip being used.
By use of the present invention, however, the CRT that A
25 would be connected to the v1deo, blanking, and horizontal
sync output lines of output 1nterface 16 can be controlled
with as few as four 64K dynamic RAMs. Serial data can be
shifted out (SOUT) of RAM 10 at a rate in the 20 to 25
megahertz range. This data is coupled by a data bus to -
30 output interface 16. RAM 10 is controlled by an advanced
CRT controller 11 which also performs other control
functions for the display system. Advanced CRT controller
11 has a bus interface port which is used for connecting
controller 11 to a microprocessor (not shown). Controller
35 11 also has an address bus plus control signals going to a
memory control c¢ircuit 12, The MPU (not shown) is

i



-4- connected to nenory control circuit 12 by a system bus. Menory control
circuit-12 is also connected to nmenory 10 and provides required control.
signals for menory 10. A graphic .generator 13 is connected to nmenory
control.cjrcuit 5 12-as well' as to the MPU by way of bus interface
connections. Controller 11 provides control data to output interface _
and is coupled to output interface 16 by t handshake lines 18 and 19. A
vertical sync is provided by controller 1T %or the CRT display (not shown).
A serial 10 clock-logic circuit 14 receives an input fromcontroller 11 as
wel | as from handshake |ine 19. Handshake line 19 carries a signal from
output interface 16 to logic circuit 14. Logic circuit 14 generates a

serial clock si §RBNCGREINEP smemeRy KPRl Flrgyidddi2 Pynal S¥FEER Bys.
provides the 15Memeeysa@ﬁur61 neiewitnad sidf Qi”ls%UtcBHhek:lﬂbar Eacﬁeﬂtéry Fé 2

illustrates in block dia ran1forn1a ne chi,p bl e for In prenory
bank 10 of FIG aﬁg Rrﬁ%hgﬁ Ryt oad QLR sd‘gé‘lag' o308 FFEFPBFV i?rayAZG
Dofted |ine 27 gsaphéd genetdtnxrkﬁ<asaqunnaﬁtemama memgeFOcyntrohycéculd)

The entire rgw 2% Qetaeffnapetoteww{ u;ﬂt»{]ag, ggl Bugh ipfeRncat Once.

E%hal SCAS I's command used to tra romrow to latch 28..

Sis a serlaF°EB?ﬁﬁh°%ﬂdre%%PEﬁ?kﬂﬂ? lgRovdioes) gentgotadatpi Ep Putput
standard wel | kpawvertatenDe asitd eks @dupmkw w@uapumermwraaeayw%y 26wo

Me 26 d |nterf € pibns_necessa
st glr)urj)a/tr gr (rj%am %Qﬁiiﬁuﬁ %lw%n’:é g%“pﬁ as A N 2-’%1*’-38& FYRS £8P ﬁ%ﬁb%/d %FN p
25. VSS and VCCCQFDVOHbepohkrf¢mwthﬁnﬁﬂqfdﬂagia&S(annsBows)a dAt seriglit pin

‘for menory @oramaékméfcpe&&f@rﬂ &% ddi%edlan %Pa}et %Eembxoﬁ{?roi@?r%l
arkay 26.  An BeghprOVI des the read/write S|gna menpry array 2

{ Row addr ess st rﬁﬁe 388 PR ApAEhARKS dddesi¥ghe Handshakeelifppifed to

menory array 26catrnies a signal from output interface 16 to logic circuit

' l4. Logic circuit 14 generates a serial clock signal which
is used by RAM 10. An additional clock 17 provides the

15 necessary timing signals for output interface 16.

FIG. 2 illustrates in block diagram form a memory chip -
suitable for use in'memor§ bank 10 of FIG. l. A memory -
chip 25 contains a-Standard memory array 26. Dotted line

27 is used to illustrate a row of data in memory arréy 26.
20 The entire row of data can be transferred to a latch 28 all
| at once. Signal SCAS is a command used to transfer the
data from row 27 to latch 28, SCAS is a serial column _
address strobe signal similar to CAS which is a standard
. well known column address strobe used in memory array 26.
25 Memory array 26 has all of the standard interface pins
. _ necessary for a standard.dynamic RAM. These pins appear as
- interface pins for memory chip 25. VSS and VCC provide
power for memory chip 25. Pin D is a data input pin for
memory array 26 while pin'Q'carries the data outputted by
30 memory array 26. An R/W pin provides the réad/write signal
for memory array 26. Row address strobe, RAS, and column
address strobe, EK§, are supplied to memory array 26. In
addition, an eight-bit multiplexer address bus is provided
to eight~-bit latch 32, Eight-bit latch 32 is loaded at the
35 same time that latch 28 is loaded by SCAS.

I}



addition, an eight-bit nultiplexer address bus is provided to eight-bit
l'atch 32. Eight-bit latch 32 is |oaded at the 35 sane tinpe that |atch 28

is | caded by SCAS. = Latch 28 is coupled to.a shift register 29. ‘AL of -
the data fromlatch 28 is transferred to shift register 29 upon the serial
| oad conmmand SLOAD signal. SLOAD signal also allows the nultiplexer wi

address fromlatch 32 to be 5 transferred to an eight-bit latch 33. The
data in shift register 29 i's shifted toP3erial output |ine, SOUT,: through a
mul ti pl exer 31 under comand of a decoder ‘34. Decoder 34 receives the

mul ti pl exer address fromeight-bit latch 33 and decodes the address to
provide the command to 10- nultipl exer 31. The data from shift reglster 29
is shifted out saaitahl 28t hsoaghpﬂmﬁtttpl axshify register®o A &F cl ock,

SCLK. s gnalend Al 6208 161BR 98N EFQnQ@er?Pécitté e&iﬁt_err Jeera 29 i al

i nput, SIN, Tine oWs seria e, Co RO shift re ster
29 from a 1BiDOSo(khGe Sefialnaprad, Sﬂi"ﬂéﬂﬂr?‘%ﬁ’ps’%n% | ségé\'ﬁg‘l gl .
magory gr r alyadl?sfi, |aa_1t@w@4:ﬁh¥| ihuhltﬁpﬂgﬁgfwddfess SEedm abamého Wi ch i s

made and so orola Inc td ferred to
a 256- bi t2 Iéttc’dy rreqd &ocRn ae&8§§ gﬁ PLF d%@ &%b%b eiﬁ'a 256- bi t
shift registmagrstbnnzilqsleheﬁtsﬂ mgusar@elaoesnutole%rrﬁﬂQT¢nR9a9ughand s
decoder 34 wp Sﬂé&;fé}%etﬂ %ﬁﬁeéeeeﬂﬁanﬂes aaaéaww o , shiddodeagizat er 29

and how it get term nes the houndar A deo
very |ikely refgivesthemuitiplexgr pddrgss Sﬁ%tﬁéﬁih’z’s"”{ hja%"iﬁ'ﬁ ‘%yboundary
and change sfwfradcddeehshidddresguencpegvddeathercommaadntal |ines. The-

w der t shth]tCﬁ |’$s"t5e[? pec sdtan gQCOdeg\igEeég%gsgépbi@rqs Theraddd e,

nul tiple oder 34 and can com*rerlgg
shifting datwmmeﬁrairhysmﬁnoug@gmléripzsxss 3&t aaﬁytbm?dl‘é&a??’bw]of t he

shift regi st@ock, 156 'Signal. An optional line connected to shift
register 29 is a serial input, SIN, line which allows
serial data to be céupléd'into-shift register 29 from a
15 source external from memory chip 25. '

By way of example, if memory array 26 is a 64K X 1 bit
memory array such as MCM6664, which is made and sold by
Motorola Inc., a 256 bit row of data can be transferred to
a 256-bit latch 28. In such a case shift register 29 would

20 be a 256-bit shift register and multiplexer 31 would be a
256 to one multiplexer, and decoder 34 would be an 8-to-256
decoder. The bandwidth of shift register 29 and how it
gets loaded determines the boundary of the video display.

it is very likely that a picture frame will start on other
25 than this boundary and change several times while _
sequencing data for horizontal lines. The wider the shift .

register becomes the more severe the problem. Therefore, a
multiplexer'address is used which is decoded by decoder 34
and can commence shifting data out from shift register 29

30 at any bit location of the shift register. The serial
clock signal, SCLK, will then continue shifting the data
out serially through multiplexer 31. The data can be
shifted out at a maximum rate of 40 nanoseconds per bit for
a typical 150 nanosecond RAM. This memory architecture

35 allows the CRT control circuitry to start on any bit within
the 256-bit boundary. An additional advantage is the



clock signal, SCLK, will then continue shifting the data out serially
t hr ough- rrultr pl exer .31. The data can be shifted out at a maxi numrate of 40

nanoseconds per bit for a typical 150 nanosecond RAM This nenory
archrtee;»ure 35 allows the CRT control crrcurtry to start .on any bit @
the 256<bit boundary. An additional advanigge is the  -6- separation
the normal RAM cycle timng fromthe | oading of shift register 29 which

comes about with the inclusion of buffer latch 28 and separate |oad input
signal SLOAD. To. keep the serial data stream goi ng the | oading of shift 5

register 29 Mo SR 8% Lot phesa NEAR"LL1E! OBync VEIdh (U s3cBaaL O

t he RAM cycl e iS ependent 0 array per ror ms
st andard rrermryOforﬁér!afttr mls$§€h2aswheal1| ﬁgnaﬁdalku |W@Fh t¥heodgie lpisdonD and

Q when there i@ H%ﬁrero‘lgt%}ﬁchg ah8 separa@t i@é’d | { k36 iignais §LIAD .

Il lustrate, in _nenory chip t he standard %arr above | @%36 and
t he new y- adde(?%rkre(,etﬂ tthﬁelsﬁ\ﬁléét flage| phEeas. g?h“ pErecieafing, o5
fetch of datsma fzreryﬁsudrplm Gt be pedepsadeat twicé hehepsrift aricak Jremitn

array 26 15 atqto?lht?lg k%gl Qﬁefg 1sAH:<§’é %:E@ex%’ltd?f 1:1:,r1}0 retd(irﬁ828

S transferred roms
| atch 28 at anytimene MY[ I@é’rﬁwaﬂéféﬁrget’mﬁeﬂi%@ ard memomA OPaTAs 198N

shifted out of St tag @@ialiog 2Rdt WEQHIAG PULAFGAEXEpinkl D SRS BiviRdl i S
used to 20 r;;‘:S_‘Iethe daﬁs%—a | row27 SCAS is used to obtain _
out put positio e e % 41 B8 §YFhe Shift register 29 through control of
mul ti pl exerl@B1. The Dedy®d Udner 36siisi vaedf tSChBL isit vates, tire ieniginy chip
mul tipl exer  Add/ess id gt driaz Agmof(CabPal ! alSvd I 20RE 3O S | at ches

theg_data in 25 uffer latc t menpry array 6 is released to
conpl ete the priHaFddad c&éf&?“tiﬁ'-oﬁailﬁﬂy@?%edvﬁb”#ﬁt

In operation, the serlal ‘fetch of data from output
SOUT is independent of the operation of memory array 26
15 once buffer latch 28 is loaded._ After the data from latch
28 is transferred from shift'register 29, memory array 26
" is free to reload latch. 28 at any time after the transfer
but before all the data has been shifted out of shxft ‘
register 29 through mu1t1p1exer 31. RaS signal is used to
20 enable the data such as in row 27. SCAS is used to obtain
output positions of the serial data in shift register 29
through control of multiplexer 31, . The negative transition
of SCAS latches the 8-bit multiplexer address into latch
32. The positive transition of SCAS latches the data in
25 buffer latch 28. At this time memory array 26 is released
_ to compiete the precharge and additional cycles. When the
- 'CRT controller has shifted out old data it can load data to
' ' shift register 29 on its own timing, at which time, the
8-bit address is also transferred to decoder 34. Decoder
30 34 and multiplexer 31 allow the output data position within
shift register 29 to be selected. Data is then shifted out
at the clock rate of SCLK from the chosen position followed
by those bits of higher address within shift register 29.
SLOAD is a signal provided by the CRT controller and is
35 triggered when shift register 29 is empty.



CRT control ler has shifted out old data it can load data to shift regi ster
29 on.its own timng, at which time, the 8-bit address is also transferred
to decoder 34. Decoder 30 34 and nul.tiplexer 31 allow the output data .
position within shift register 29 -to be selected.” Data is then shifted out
at the clock rate of SCLK from-the chosen position followed by those Rifs
of higher address within shift register-729. SLOAD is a signal provided by
the CRT controller and is 35 triggered when shift register 29.is enpty. .
-7- FIG 3 illustrates another enbodinent of nenory chip 25 of FIG 2. In
FIG 3, nenory chip 40 contains many simlar elenents to the elenents of
FlG 2. Such simpral 8| SRl er A | AN Ahoda imdfieS BEPnbROEY CORED
nunerals and 5 their function and operation wl| ‘'not be rerterated Tn
detail. The2RaPh Blﬁieﬁencénvl¥¢vré;nﬂ%FQHM FMP 49 contRANFMABY that the
Iser i ﬁ' 2gat adbimﬁ'iﬁhﬁgégﬁné@ﬁs sto fﬁﬁénga%ﬂef&%w?m .Ihazz hs4éhi siﬁm&lai.— ed to
atc an s | oaded_upon co nd .of . ) atch 44 is coupled._t -
out put - SouT ByeReB59 “Brr S FOTERE ok 8 mpe pheereecashuRERIS g onl y o
few of coftrsheabl fuhctiensand eperdtiamstwidtlecot: bgi reiberabedghnzed that -
each bit stoggdail,! abhd M4if CGlE £ SR Pl GendryC MRliOhbaRke gatRet0 -
couple it to thg g In. The control able'buf?eg§p43 E}e cont%olle% by
out puts fronf3Bnefethakerthe senipl faka s edeatedyfosd8hifyingcBler 42 i s
recei ved by hakebond datichoapl sl doupleditty Xkahp@s afd FsOADadednapon.
Counter 41-p ' e—g&%ﬁes e, deg t.Q decoder at . the sane
time recei veégébgﬁa_s%gngl‘ TcﬁLés‘g%lge‘ln#ﬁgﬁO?c%% é’%égg:%t %gltgéfz’p%?g%f B%Iegoder
42 20 solPhapluampdityonf|eestrallatle huifians dd seddshoughl pnby ahéewr oper-
buffelr 43 t?ﬁth§o§%lgéﬂ§(e g&gp{é/ré:m:p Afé_lﬁlldétﬁﬁ%tt@gt 9¢. w‘i_@%Ybe W%e;OL ?../
exampl e as Rarhidiged thit bl SEoRd 35 1SS0 Bl ed%ofe %0 P
buffer or controllable gate to couple it to the SOUT pin.
The controllable buffers 43 are controlled by outputs from
15 decoder 42. The address that is decoded by decoder 42 is
received by latch 32 and coupled to counter 41 upon. the
SLOAD signal. Counter 4l-provides the address to be

decoded to decoder 42 and at the same time receives SCLK

signal which sequentially varies theioutput of decoder 42
20 so that data from latch 44 can be coupled sequentially by
the proper buffer 43 to the SOUT pin. Memory chip 40 is
illustrated, only by way of exémple, as having a 64K X 1
bit memory array, thereby providing a 256-bit row.
Accordingly then latch 28 and latch 44 are each 256 bits A
25 wide. And since 256 bits can be coded into an 8-bit signal
latch 32 and counter 41 are each eight bits wide. It then
follows that decoder 42 is an 8-to-256 decoder. Decoder 42
and the plurality of contrbllab;e buffers 43 function as a
multiplexer to couple the data from latch 44 to the single =
30 output pin SOUT.
It will be noted that the present invention is
applicable to larger as well as smaller memories than 64K.
The latch should be large enough to hold the number of bits
in a row, i.e. 2R bits where n is an integer. Then the
35 number of bits handled by the decoder section should be
equal to n.



Accordingly then latch 28 and | atch 44 are each 256 bits 25 wi de. And si nce
256 -bits can be coded into an 8-bit signal |latch 32 and counter 41 are h
eight biits wide. It then follows that decoder 42 is an 8-to-256 decod

NG '

Decoder .42 and the plurality of controllable buffers 43 function as a

mul ti pliexer to couple the data fromlatch 44 to the single 30 output p
SQUT. It will. be noted that the present |n%ent|on is applicable to larger:
as well .as snaller nenories than 64K. The | atch should be | arge enough to’
hol d the number of bits in a row, i.e. 2n bits where n is an integer. Then
the 35 nunber. of bits handled by t he decoder section should be equal to n.

Al though the rrem)ry n@in%ﬁ'?‘ta;l:']:@ e has jn-
conj unction with a (P}g S St em:. ou B e(a}rqgc ?llpgxgg lJlll‘y%ﬁ &L%é
menory chip canPefn u‘sJe?eP%## \idy fqniua\cmtoa Wdthea f:B‘r videapsysien i bns
wherein 5 data ssowldass tdtoymiAMd itmltglau%hShaadﬁ\bﬁlyneﬂfpOéa@PSe" aysdd on

dth DMvAed th I f FIFO -
233t emen Anot(:a he?y%]%‘gé%%}% ﬁbsaglg@f%& a‘ﬁ%% %"anﬂf‘uEPgihgggfﬁ% BRI M
RAM to rapi dby datd is QUGHEd )ist emRAMYd¢hranghhar sappiarat hode nofil sbdrea- n
di sk transfers %poﬁtawoﬁ?mqﬁmeaswd% iy g remsv %ﬁgf%gﬂ&e EPr&ei at ed

t hat there has been provi rove extrenel y

useful _in shifthyge OEHP‘HaRfa FEFOy qysdﬂ?mr'at é“@FhSEeBEeV\HPPéd alPe caw e tateingsi n

nenory array ofos rnmmrmdﬂs £ ol faU@Q'UgQ'&ml RAR €6 rapl FREIDe -caclfen
this inproved &

hi d
di splay to be re‘fn%)%s’?'n'gdl tl |aé‘°3§'§§'t %l?%l;i %ﬂ%‘: \{Mgij‘hénéev f?nf‘g}r,\%ﬁt?xiﬁ'l‘cﬁrecﬁ%er
-advant ages 0 e athaindeperRimthapeeids.h i s i ncreased and a boundary condition

(vjv: g\rtvlnﬂt 23 gﬁgo?ér cay iy %vaecr @WBula BaeagBreBiRebd YASEUtndfe sl been
pr ov1éed an improved memory chip which is extremely useful
in shifting out data at a high rate of speed while allowing
the main memory.array of the memory chip to function in a
15 normal manner. When this iﬁproved memory chip is used in a
video circuit it allows the CRT display to be refreshed
while updating. the RAM with.new:inﬁormétion. Other
- advantages are that the RAM bandwidth is increased and a
boundary condition within the memory can be overcome. The
20 chip is useful in video. dlgltIZIng and serial data
retrievals.
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' -9- CLAIMS 1. A nonolithic menory capabl e of providing

out put data at a high speed, conprising: a standard nmenory array; 5 a

| atch capable of latching a plur , the latch belng coupled
to the standard nmenory for terrpo?H‘m!H "z Wa fromthe standard.- -
_ . : 1

menory; a shift register capable

Oomni ng

shift register being coupled to the Iatngrfor receiving the data 10

tenporarily stored in the latch; and a

tiplexer coupled to.the shift

register for selecting a predetermned data-bit fromthe shift register

sequentially coupling the data out of the shift

ality of data bits, hghe

and

T'egi ster . to an output pin

.of the nonolithic nenory commencing with the predeternined data bit. 15 2.
The nmenory of claim1 further includi n§lddd¥s for connandlng t he
mul ti pl exer to select the predeterm ned data bit. 3. The nennry

of claim?2 mhereln t he nmeans f.or. commmandi d oder
of claim1 whereinlthe zfaf'f‘?:‘ﬁ’]a’ntd"t%é"eé‘}ﬂrfyt %Fé’&bgf
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deg dsteonbe heg f couplediporihey Jatmhadeon meseivdagoshe data

temporarily stored ln the latch; and a multiplexer coupled .

to the shift reglster for selectlng a predetermined data
bit from the shift register.and_Sequentially coupiing the
data out of the shift'register to an output pin of the
monolithic memory commencing with ﬂHEEnEdéuamﬁnedckna.bit.

2. The memory of claim 1 further including means for

commanding the multiplexér-to select.the predetermined data.

bit.

3} The memory of claim 2 wherein the means for
commanding is a decoder. o

4, The memory of claim 1 wherein the latch and the
shift register each handle the same number of data bits so
that plurality in each case is equal to an integer n, and
wherein the multiplexeﬁ is an n-to-one multiplexer.

5. The memory of claim 4 wherein n equals 256.

6. The memory of claim 1 wherein the standard memory

is a dynamic random access memory (RAM).

7. A method of reading data out of a memory for use at a
high rate of speed, comprising: latching a block of data
in a first temporary storage, wherein the block of data
contains a predetermined number of bits; loading the block
of data from the first temporary storage into a second
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-10- tenporary storage; and selecting a particular bit in the block of data
in the second tenporary storage to shift out first and continuing shifting
out ‘data fromthe second tenporary st ' ial manner. 5 8.
The method of claim7 further includi 3mﬂﬁm|"mumrlﬂll;] data into or off
the mefQry in a normal manner while the databisbeindg shifted out of t
second tenporary storage. 10 9. . The nethod of claim8 further: including

| at chi ng anot her bl ock of data in the first-l0enporary storage during the
time that the data is being shifted out of the second tenporary storage. 15
10. A video display systemhaving at |east a nenory system and a '
controller to control operation of the video display system the nenory
system-conpri si ngempotatghstaragd pramy seEldadsty angardawcaladabat thethat ch

bei ng | oaded 20 fi Wﬁﬂ? : (o] -V M ¢ i :
tenporarily stor?ggegogfﬂ%%é%o%?he a%%%&%&%F%%g}aﬁng%%ﬁggko%ogﬁgg?aé tFor'n
the | atch upon afiBgbnand opemkinyinmm I inia iy datagfgosie EHAISREARD for
seFecting a predetmpstaed Stérage the 4 ideduemand manhemence serially
shifting data.out of the-first neans. 25 11. - The vi deo displ ay. system of
claim 10 wher8i n' the second means incl udes an address |atch for temporarily
storing an address of 8the Predeethod el diaim § dacsder flocladdndi ng the
temporarily storedaddfapasieiny dadd UMd [k PuSQeC A Hehidhly (REANROrnal

controlled by the decoder ,for Serially, coupling the data:out of the first
means. 12. An ar BAPPEEt HRé1PoFRe datd L RAt ety fada oMt Gf the second

temporary storage.

10
' 9. The method of claim 8 further including latching
another block of data in the first temporary storage during
the time that the data is being shifted out of the second
~ temporary storage.’ ' '
15 | o
10. A video display system having'ét least a memory
system, and a controller to control operation of the video
display system, the memory'system comprising: a latch for
storing at least one row of data, the latch being loaded .
20 upon a first command from the controller; first means for temporarily storing
coupled to the latch for receiving the row of data from the
latch upon a second command from the controller; and second
means for selecting a predetermined bit in the first means
to commence serially shifting data out of the first means.
25 o |
li. The video display system of claim 10 wherein the
second means includes an address latch for tempbrarily
storing an address of the predetermined bit, a decoder for
decoding the temporarily stored address, and a plurality of
30 controllable means controlled by the decoder for serially
coupling the data out of the first means.,

12. An architecture for a high speed meméry placed on
an integrated circuit chip, the intégrated circuit having a

35 standard dynamic random access memory (RAM) and further
comprising: first means for tempofarily storing a block of



an int egrated circuit chip, the int egrated circuif having a 35 standard

dynami ¢ random access nenory (RAM and further conprising:

first neans for

rog

tenporarily storing a bl ock of dat a frorﬂm,m meéans for ) .
tenporarily storing coupled to the first Hmﬂﬁ"rabl y receiving
the block of data fromthe first means; a t &npor ar y "st 8rage for terrpowrlly
storing an address for a predetern ned i.t of data within the block of "

data; a 5 decoder coupled to the ‘tenpordry storage for decodi ng the
address of the predeterm ned bit; and third neans coupled to the second
means and to the decoder for serially outputting the data of the second
-means upon. conmand of the decoder to commence with the predeterm ned bit
whi | e al | owi Agta HEomAbe 1RRY; osesendrmeans fok ritepparrd-ily stof ingnroupled ror tisd first
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The architect ?59F5r°5 RGP et RAY 'cﬁaqmﬁﬁénﬂhépépﬁ FHBPF??st . "?
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is a nultlplgégg of the second means upon command of the decoder to
commence with the predetermined bit while allowing the RAM
10 to be written into and read from in a normal manner during .
the time the data is beiﬁg outputted from the second -/
means.,

13. The architecture for a high speed memory of claim
15 12 further including a counter located between the
temporary storage and the ‘decoder.

14, The erchitecture for a high speed memory_of claim
12 wherein the first and second means are latches and the
20 third means are a plurality of controllable gates which are
individually controlled by the decoder..

15. The architecture for a high speed memory of claim
12 wherein the first means is a latch, the second means is
a shift register, and the third means is a multiplexer.




