2222352 METHOD AND APPARATUS FOR ADDRESS CONVERSI ON The present invention
is related to address conversion in a character generator used with a CRTC
scan circuit so that the generator's nmenory space is conpletely utilized.

- Nowadays, a 24 x 24 dot matrix Chinese character dis- 5 pla sgstem IS

wi dely used in Chinese or bilingual (Chi- nesel/Engli <h Q)@p tSr ; 1n such
a system a lot of nenory space is used in displayi ndChinese characters
and the Chi- nese character patterns are usually stored in nine 1 maga-,,zf*a1

byte type MASKROM nenory. 10 eferring to Fig. 1, an address signah
(XAO - XAl13) comes froma CPU (not shown) through an address bus 14 to a
multiplexer 11. |In addition, an address signal (MAO MA13) cones from a

cathode ray tubewgpnds QlNpehpf SSRGS FOR ADRE3sTRYNPERDION he type 6845
produced by Mdtorola I'nc., through I5 an address bus 15 to the nultipl exer

11. The output signal (BAO BA13) of the nultiplexer 11 passes through an
address bus 16 to a code buffer 12, and then the output signal (CDO CD15)
of the code buffthe Ipressited nivifioigh i raddteds tbuaddres® donviereidn negabyt e
t ype MASKROM Chi nese character 20 generator 13. A row address signal

(RAO-. RA4) éBniangharestehcgemnatoy disedcwh hpas S&ICt scane chnfwbtesehar act er

genera- tor %3 through a row address bus,k 19. Bg conbi ni_ng t he - 2-
address bus®B¥ti FAQrtSTETOEDDEPEYaRrthe % GRPRAGFRLE YRS 1%#89; nf or mat i on

(RAC-RA4), the dﬁ&ia&f‘ad;s‘iorar ez%pQ”QL”Sthﬂ_@szx Chinese character dis-

5 play system is widely uszed in Chinese or bilingual (Chi-

nese/English) computers; in such a system, a lot of memory
space is used in displaying Chinese characters and the Chi-
nese character patterns are usually stored in nine 1 mega-
byte type MASKRCM ﬁemory. 3

10 Referring to Fig. 1, an address signal (XAC ~ XAll)
comes from a CPU (not s_ho\m) through aﬁ address bus 14 to a
multiplexer 11. In addition, an address signal (MAO-MAl3l)
comes from a cathode ray tube ?ontroller (CRTC) 10, which
may be of the. type 6845 produced by Motorola Inc., through

15 an address bus 15 to the multiplexer 11. The output signal
(BAO~BA13) of the multiplexer 1! passes through an address (
bus 16 to a code buffer 12, and then the output signal '
(CDO-'CDIS) of the code buffer 12 passes through an address
bus 17 to a nine 1 megabyte type MASKROM Chinese character

20 generator 13. A row address signal (RAO~RA4) coming from
the CRTC 10 directly passes to the Chinese character genera-

tor 13 through a row address bus 19, 8y combining the



ter data can be selected, and these character data (ROVDO ROVD23) pass
~:through a data bus 18 to a video circuit 5 (not shown) to process and

di splay. As technol ogy has progressed, nmenory circuits having |arger
storage capacity have been produced, for exanple, the new 4 negabyte type
MASKROM thus, the nine 1 negabyte type MASKROM currently used in a Chi nese
character generator can 10 be replaced by only three 4 negabyte type
MASKROM and nore Chi nese character patterns can be stored in those three 4
megabyte type MASKROM The result is that circuit board space and nateri al
cost can be reduced, and since the reli2 ability is inproved, maintenance
costs can be saved, so the 15 trend of using nenory having | arger storage

capacity will continue in the future. However, using nenory having |arger
storage capagdddesd 8QsN29 fnflANRACK 656 sPMnlNenki Pbd adddrasaef phbe CRTC
scan circuit; 1n order to obtain the same effect as the 20 nine 1

megabyte tyle idfsitRabiont [RAC~RA4Oe tHe ndesmixede corypepdiBiROMharhE- wast e
one-fourth of its nmenory space. .Since a Chinese character pattern is often

formed by a %8F x $aFadorcafat Prx, sitettacthe @Rgr alhere fr hAFIGTEE pERRY set as
Fow addr ess \BEEsROmETE ke ERE-lf b ER BOY IR ROCARAIECRY D 20
| i nes RAO RAthJ©OTshbiR) Fd HiResBadme tlapiaperator' s use. Referring to Fig.
1 and Fig. 2, the address signal '
As technology has progressed, memory circuits having
larger storage capacity have been'p;oduced, for example, the
new 4 megabyte type MASKROM:; thus, the nine 1 megabyte type
MASKROM currently used in a ChiheSe character generator can
10 be replaced by only three 4 megabyte type MASKROM, and more
Chinese character patterns can be stored in those three
4 megabyte type MASKROM. The result is that circuit board
space and material cost can be reduced, and since the reli-
ability is improved, maintenance costs can be saved, so the
15 trend of using memory having larger storage capacity will
continue in the future. |
However, using memory having larger storage capacity
also has a drawback caused by the limitation of the CRTC
scan circuit; in order to obtain the same effect as the
20 nine 1 megabyte type MASKROM, the three 4 megabyte type
MASKROM will waste ope-foﬁrth of its memory space. 51nce.a
' Chinese character pattern is often formed by a 24 x 24 dot
matrix, with the charaéter frame size being set as a 26 x 29

dot matrix, one Chinese character row must be scinned by

25 29 row address values, therefore the CRTC must supply 5 row



CDO- CD15 coming fromthe code buffer 12 selects each charac- 5 ter
menory address space 0-31, 32-63, 64-95, etc. within the character
generator 13, and the row address signal RAC-RA4 conmng fromthe CRTC 10
scans within each character nenory address space; the full range of row
address val ues produced by the 5 scan lines RAORAA is fromO to 31 (since
2'=32). 10 For exanple, in Fig. 2 a character nenory address space 211 in
the nenory space 21 of a 4 nmegabyte type MASKROM Chi nese character -
generator may have its row address rangg as 0-31, however, since a Chi nese
character actually only occupies 24 dots (e.g., row address range 0-23),
the remaining 8 dots 15 (row address range 24-31) are unused; this latter
portion is shown by the address space 212. |If the next Chinese charac- ter
were sinply ¥4FTreS dhpe MR RASALE She Schinessi gharaqtermaeneratiom ajot
(i.e., fromrow address 24), the CRTC row ad- dress counting woul d progress
fromthe 24t% Yot until the 20 31st dot was counted, then the row count

woul d restart frqm;@,rﬁ%]i tbi Mgl he nant EY.nese e ahddidds | Bighd W0 parts
on the display screen. us, the row addresses for the next character can
only start fCoONODAS echimes £r8d@, the dode bhfifar-12t selextoreachdelifssiz-Space

213, and not row address 24 (the 25 row address counting restarting from .
0), anddt he Yendemrry Hdems PP MdlesitedDn, 64195 n efsacHibhiy thest be

di scar ded. ché%alg shoré Jéle gginggg_gﬁgrgcteg atter agiu A uses 24
dots, but tHEAERSFAEt PN JPacdhfi £ nF Tt FERIF 5B ygé ROM i s
32 dots, SO &g eroCEne@EARY 10 scans within each character memory
address space; the full range of row address values produced -’_
by the 5 scan lines RAO~RA4 is from O to 31 (since 2'=32).
10 For example, in Fig. 2 a character memory address space 211
in the memory space 21 of a 4 megabyte type MASKROM Chinese
character generator may have its row address range as 0~31,
however, since a Chinese character actually only occupies
24 dots (e.qg., row address range 0~23), the remaining 8 dots
15 (row address range 24~31) are unused; thisllatter portion is
shown by the address space 212. If the next Chinese charac-
ter were simply to use the memory space 21 successively from
the 24th dot (i.e., from row address 24), the CRIC row ad- 7
dress counting would progress from the 24th dot until the
20 31st dot was counted, then the row count would restart from
0, splitting the next Chinese. character into two parts on
the display screen. Thus, the row addresses for the next
character can only start from row address 32, in the charac-
ter memory address space 213, and not row address 24 (the
25 row address counting restarting from 0), and the rema%ninq

8 dots (row addresses 24~31 in space 212) must be discarded.



_space in the nenmory. 5 In accordance wth one aspect of the
present invention, a nmethod for address conversion in an nxn dot-nmatrix
character generator including a MASKROM nenory, the character generator
being used with a CRTC scan circuit having N row address scan lines
wherein N 10 2 >n, conprises the steps 'of: establishing a first plurality
of first partition N groups, each first partition group conprising 2
row-address values X fromthe CRTC scan circuit and corresponding to a

predet ermned chargft @horks the ciii\ﬁéaepg crlag MR PheeERhHY ddkQaf1yecond
plurality of second partltlon gro the secqnd partition g o%gs belng I n

one-t 0-one HWQ§ﬂﬁﬂnﬁ@m%e “FtﬁhetﬁbarPFF§F FEeme; i 3RASH e stcond

partition grmmlww MASKROMOLS €323 doless soanduding muh addsess
values in 20 __each SEC artition group corresponding to the first n row
addr ess val ué®P39F &ftn qE F‘F n'dl ng first partition group; and subtracting
an of f set Sval ue friom tdecdrdamicen rwitlmddones aspeet Xofn ddeh fpresent

partl 1100 9" QUdfe i St od "t | AMAPAUECS G A RO 157 Hns AT,

partition wherein
-n)INT(X/ 2 ) GQWWancbam{:hea sgepex adyectintledingr egentMASKROM| on,

appar at us. f ory éﬂ%‘ tﬁ@n\éﬁrzﬁ’a@%a’ﬂ FehédtcP peERhyMRiddd wEbR' aCiékre

generator incl
scan c1rcu1t hav1ng' N row address scan lines wherein

10 2 >n, comprises the steps of:
establishing a first plurality of first partition
groups, each  first partition group comprising ZN row
address values X from the CRTC scan circuit and
corresponding to a'predeterminéd character;

15 dividing the MASKROM memory into a second plurality
of second partition groups, the second partition groups
being " in one~to-one correspondence 'with_ the first
partition groups, each second partition group comprising
n row address values, and the n row address values in

20 each second partition group corresponding to the first n
row address values in each corresponding first partition
group; and h , |

‘subtracting an offset value from the first n row
address values X in each first partition group to

RJ; . 25 determine the n row address values in each second

partition group, wherein  the offset vaiue is

(2¥-n) N7 (x/2) . B '

In accordance with a second aspect of the present

~ invention, apparatus for address conversion in an nxn

30 dot-matrix character generator including a MASKROM

memory, the generator being used in a CRTC scan circuit
having N row address scan lines wherein ann, comprises:

means for converting an input row address value X

from the CRTC scan circuit into an output row address

35 value Y for accessing the MASKROM memory, wherein



menory, the generator being used in a CRTC scan circuit having N row
address scan lines wherein [err], conprises: neans for converting an input
row address value X fromthe CRTC scan circuit into an output row address
35 value Y for accessing the MASKROM nenory, wherein 5 N Y=X-([err]
-nN)INT(X/[err] ) the notation INT(X [&rr]) being the integer part of the
I nput row address value X divided by 2 ; and first |ogic neans for

di sabling a scan ﬁignal int 5 CRTC scan circuit mheq‘the i nput row -,
addr ess val ¥eXx (i2s -g) gNTLX/2Ndn [ the] . nghatiion eSENE Ghw2rki dreimvgcdidner e

di t f | f t ol ' ' t
prove on (RS RER BaTae T ool Ear” FoNCaBafegn varueTk Sl viRbRTes, ©

Figure 3 an2add@®ds converter 23 is inserted between the address buffer 20

and the 4 megabyieg riskba dfieieing]l £o¥0alikablEMG A SAJTAL Ircend etely
utilised. The Eresent i nvenfion wll be nore fully éyerstoof 15 _fromthe
fol1owi ng dSREC éfadbs‘&:i"i"%ﬁ%n‘,’h?%kéhei A DEG N &Y €58 t Kelue c¥nddhyi ng
drawi ngs i ngweladler khaw @ kn.s a flow di agram of one conventional CRTC scan
circuit using nine 1 abyte type MASKROM in form ng of the Chinese
character genera ; ag%%esys #&&F@lfni spé'o&egé‘lem c@ﬁglé’@nvéﬁ i $hal

CRTC scan preferred embodiment of the present invention intends to
improve on the above-described waste of memory space.

10 Referring to Figure 3 an address converter 23 is inserted
between the address buffer 20 and the 4 megabyte type
MASKROM 21, so that the memory space is completely
utilised.

The present invention will be more fully understood

15 from the following detailed description, taken in
connection with the accompanying drawings in which:

Figure 1 is a flow diagram of one conventional CRTC
scan circuit using nine 1 megabyte type MASKROM in
forming of the Chinese character generator;

20 Figure 2 is a diagram of one conventional CRTC scan
circuit using 4 megabyte type MASKROM and causing much
wasted space in the memory;

Figure 3 is a diagram showing an example of a CRTC
scan circuit in accordance with the present invention

25 completely utilising the ¢ megabyte type MASKROM memory ~
space;

Figure 4 is a memory address conversion table
showing the relation between the addresses of each
Chinese character frame and the corresponding addresses

30 of the actual space occupied by each Chinese character;

35



circuit using 4 negabyte type MASKROM and causi ng nuch wasted space in the
‘nenory; Figure.3 is a diagram showi ng an exanple of a CRTC scan circuit in
accordance with the present invention 25 conpletely utilising the 4
megabyte type MASKROM nenory space; Figure 4 is a nmenory address conversion
tabl e showi ng the relation between the addresses of each Chi nese character
frame and the correspondi ng addresses 30 of the actual space occupied by
each Chi nese character; 35 -6- Fig. 5 is a diagram show ng the

i nput- out put relations of the addresg conversion according to the data
listed in Fig. 4, Fig. 6 is a schematic view of an exanple of an address
converter in 5 accordance with the present invention, show ng the process-

i ng steps of the dress conversion: and Fig. 7 is a flow djagramof a CRTC
scan circuit nga?f rHAHEFEAR AP IR B, gﬁp%%%pﬁénfelﬁ#? present

i nven- tLen wai NGRLEE AndBOAN GduREi M KR Mhe 1aca Therdechni cal
principle of address conversion 1 nvolves establishing an address mappi ng
tabl e, asighogpn in Fig. 4, wherein X is the input address data which is
converted into output address data Y by the address converter 23. Fig. 5

is a diagragsHowing schepatlconiewfef rhexabpi.aplitanowiipesss adekes in
conversion relation according to

t he
saccordance with the pgesenti}nvention. showing the process-
ing steps of the address conversion: and
Fig. 7 is a flow diagram of a CRTC scan circuit in ac-

cordance with a preferred embodiment of the present inven-

g ‘tion using three 4 megabyte type MASKRCM.

10 The technical principle of address conversiod'involves
establishing an address mapping table, as shown in Fig. 4,
wherein X is the input address data which is converted into
output address data Y by the address converter 23.

Fig. 5 is a diagram showing a portion of the
15input-output address conversion relation according to the

Fig. 4. |

N

Referring to Fig. S for the NO pa:ﬁition. X {s in the’
range O~31 and maps to Y in the range 0~23; for the N1 par-
tition, X is in the range 32~63 and maps to Y in the raﬁQé

2024~47; for the N2-partitioﬁ. X is in the range 64~95 and
maps to Y in the range 48~71; for the N3 partition, X is in
the range 96~127 and maps to Y in the range 72~95;: and for
the N4 partition, X is in the range 128~159 and maps to Y in
the range 96~119. -



Fig. 4. Referring to Fig. 5 for the NO partition, Xis in the range 0-31 -
and maps to Y in the range 0-23; for the NI par- tition, X is in-the range
32-63 and maps to Y in the range 2024-47; for the N2 partition, Xis in
the range 64-95 and maps to Y in the range 48-71; for the N3 partition, X
Is in the range 96-127 and nmaps to Y in the range 72-95: and for the N4
partition, X is in the range 128-159 and maps to Y in the range 96-119.

-7- It will be noted that for the N1 partition, for all X except 56-63, if
X1=32 it maps to Y1=24, X2=33 maps to Y2=2S, etc. , so there is an of f et
val ue between X and Y within a given partition. The offset value is given
by 5 Xl -Y1=32-24=8 (and X2-Y2=33-25=8)7 =so the offset value be- tween X and
Yis 8 within the N1 partition. 1In the sane may, for the N2 partition, for
all X except 88-95, the off- set value between X and Y is 16 According to

the above, for fyg%%hess inole @8 gﬁ Eﬂhe o] é E@i@ﬁﬁp Jl%oq except

the last 8 inpu at a, set val u et ween' can be
deduced, aestcepti S6+b3IS pPOSNi1ehe tm.- Ukepsd §eNELak4 [ UKR=3D ﬁbpw fege of f set
val ue between X and Y within each partition. That general rule is: the

of fset val Y8=8F N{t<-32)30 fthera| [{sX anx wffisethaalust besween nfumndddress dat a,

wherein the. potation (X 32 ans he | er rt f the value X
di vi ded bywéghigl ﬁc@iveear?‘ﬁég'ﬁge'hl ne g‘{ﬂﬁ%r ﬂe%?’f%e Yval ue from

X, the ¢ x1-y1=32-24=8 (and xz-rz=33-2s-s). so the ot‘fsat value be-
tween X and Y is 8 within the N1 partition. 1In the same
way, for the N2 partition, for a11.x except 88~9S, the off- g
set value between X and Y is 16.
According to the above, for every partition and for all
10 X in each partition except the last 8 input address data,
the offset value between X and Y can be deduced, and it is
thus possible to use a general rule to show the offset value
between X and Y within each partiﬁion. That general rule
is: the offset value=8INT(X/32), for'all X except the last
15 8 input address data, wherein the notation INT(X/32) means
the integer part of the value X divided by J2. S8ince Y can
be obtained by subtracting the offset value from X, the
whole address coaversion rule is Y=X-8INT(X/32), for all X
exceapt the last 8 input address data within esch partition.
20 The address conversion method of the present invention
can be implemented by a hardware circuit address converter:;
the steps of generating the address converter are described

as follows:



whol e address conversion rule is Y=X-8INT(X/ 32), for all % except the |ast

"8 input address data within each "partition. 20 The address conversi on
nmet hod of "the present invention can be inplenented by a hardware <circuit
address convertor; the steps of generating the address converter are
described as follows: = (1) [INT(X/ 32) The input address "X' is shifted
right 5 bits (i.e., the value of X stored-in a register is divided by 2
five times successively), then the integer part of X/ 32 is taken, and naned
"W (2) 8INT(X/32) or 8WThe "W is shifted left 3 bits (i.e. the value
of W stored in a register is nultipli-e@ by 2 three tinmes succes- sively),
and naned the new value "C'. 10 (3) -8INT(X/ 32) or -C Because there is
no logic circuit conmponent for inple- nmenting the subtracting function, an
adder is u Si ~addi ng a negative value" obtains the sane effect as
"sub- tracﬁﬁgg ;ﬂgégP?Sve val ue"; thus, the 2's conplenent of "C'" 5 IS
taken, which can be obtained by inverting the bits of "C' and addi ng 1,
this result is thenimpiedaddiress 4x~ X8| Wi P¥ed2)right X5+bBefAddLNg. J he i nput

address "X'" and "B" in an adder pro- duces the sum"Y" as .the final

result, i.&he vadueonfekt eatorzed iaddr expgisimd thediviged dpy dofiNeted. |t

should be noted for the i nput address signal val ue :
t?mes successivel?), é%en the integer part of X/32 is taken,

and named "W",.

o

(2) BINT(X/32) or 8W

The "W" is shifted left 3 bits (i.e., the value of W
stored in a register is multiplied by 2 three times succes-

sively), and named the new value "C",.
0 (3) -8INT(X/32) or -C

Because there is no logic circuit component for imple-~

mehtinq the subtracting function, an.addqr is used since

"adding a negative value” obthins the same effect as "sub-

tracting a positive value”; thus, the 2's comﬁleuent of 'Cf

S is taken, which can be obtained by inverting the bits ofl;é'
s and adding 1; this result is then named "B". - '

(4) X-8INT(X/32) or X + B

Adding the input address "X* and "B" in an adder pro-~
duces the sum "Y" as tha final result, i.s., the convetted.

Z0 address, and the steps are completed.
1t should be noted for the input address signal value
represented by RAO~RA4 greater than or equal to 24 within



represented by RAO-RA4 greater than or equal to 24 within -9- each
partition, nanely, the above-described last 8 input ad- dress data within
each partition, an incorrect value of Y will be produced. Thus, input
address bits RA3 and RA4 should pass through an AND gate so as to disable
the 8 inte- 5 ger address val ues which are greater than or equal to 24. A
di agram of an address converter in accordance with the invention is shown
as Fig. 6; referring to Fig. 6, let the conposite address signal CD15-CDO
and RA4-RAO stored in the address buffer 20 be X, which cone fromthe s@de
buff- 10 er 12 and CRTC 10 separately; send X to an adder register 341
(which may be of the type SN 74F283 bf%dhced by Texas Instrunments Inc.).
Let the data stored in register 31 be 8INT(X/32); this is the result of
shifting X right 5 bits then shifting X left 3 bits. The data stored in

register 3%aéh pafrit1vnl ! Ramdly,! HRei ibie-AesdZibedd 252N {Mpdthagadder
regis- ter 342. the carry input "co" 35 of the adder register 342 is

activated @ressbtata whthigf fexch gartititon,')arsi inddraeetusralhy, ofhifs the 2's
conplenment of the data in register 31 can be obtained. Finally, the data

stored in MhilaberPradyreter oS ARy pfdrefficPltegRlY eAnd Py e added
and the 1 unnprkd Bl ienkdudeldul AREIPENE B KRTeY I b AR DT on o
the di sabl gaki fddsdivalies ANDcHAh L HreatBR! thén ¢ ¢QGalLi b8 hefore, the
line 33 is RA3 and line 34 is RAM 25 thus the 8 integer address val ues
greater than orAedliajramp of an address converter in accordance with
the invention is shown as Filg. 6; referring to Fig. 6, let ~
the composite address signal CD15~CDO and RA4~RAQO stored in
the address buffer 20 be X, which come from the code buff-
10 er 12 and CRTC 10 separately; send X to an adder register
341 (which may be of the type SN 74F283 produced by Texas
Instruments Inc.). Let the data stored in roqiste; 31 be
8INT(X/32); this is the result of shifting X right 5 bits
then shifting X left 3 bits. The dataz stored in register 3i
15 is inverted by the inverter 32, and sent to the adder regis-
ter 342, the carry input “co” 35 of the adder register 342
is activated (to obtain the effect of "add 1”) simultaneous-
1y, thus the 2's complement of the data in register 31 can
be obtained. Finally, the data stored in the adder register
20 341 and the adder register 342 are added and the resuit is
sent to the 4 megabyte type MASKROM via address bus 30, and
the function of address conversion is completed. As for the
function of the disable line 36 of the AND gate 37, that is
as described before, the line 33 is RA3 and line 34 is RA4,

25 thus the 8 integer address values greater than or equal to

24 are disabled.



24% are di'sébl ed. - 10 - Referring to Fig. 7, wherein the block 42 is the

" ad- dress converter, the line-43'is the address bus POO P20, the block 44

i'sithe three 4 negabyte type MASKROM 441, 442 and 443, and the line 45 is

t he address bus carrying character 5 - deda-ROVDO ROVD23 which are directed
to the video circuit (not shown). It witl be understood that the basic
principle of ad- dress conversion described above is applicable to any CRTC
scan circuit with N row address scan |ines and any, nxn 10_ dot-matrix
character geneReferringertm nFignr[),, whetein dhey=hleckréR/ &8 ther Aflaced
by~ferr] for all X except the last [err] input address dat% witzta'néﬁch
parti- tidress converters the linmi4dHdisckhejaddressohug E007EP o H1&n

dot-matrix character generator including a MASK , A f e racter
gener at orbkeskgdsds \he EhtrecikMmagabyte; FWWI\#%QW g’%%re égscan
ot T o Chgdy angn e Tind' 48 43 SSP3adress s | ERLRYiAG il ddR! 1Y
5 data ROMDO~ROMD23 which are directed to the video. circuit
(not shown). _ _ :

It will be u_ndersto_od that the basic principle of ad-
dress conversion described above is applicable to any CRTC
scan circuit with N row addféss scan lines and any nxn

~’ 10 dot-matrix character generator (wherein 2N'2n), so long as
=X-81ﬁT(X/32) is replaced by Y=x-(2N-n) IN'I'(X/ZN) for all X
except the last ZNQu_ input address data within each parti-

tion.



. groups, each first partition group conprising {—@H—]——L@W -address val ues X-

.fromthe CRTC scan circuit and 10 correspondi ng to

character; dividing the MASKROM nenory into a sec | h“ni econd
partition groups, the second partition groups be|

correspondence with the first partitionggroups, each second partition group
onprising 15 n row address values, and the n row address val ues in each
second partition group corresponding to the first n row address values_in

each corresponding fi rst partition groumusnd subtracting an offset vahle
fromthe first n row ;ridres valTes___X

group to dek erm“hé"? %§§ 93?ﬁ§§s+ﬂ"e§5hage’c’6ﬂdé35 {:ﬂ)"ﬁ
group, whettsiractdie gendsfaseor yad:hmdings & er MASKROM wanoapparahes for

el uding SRR SendFatOE) pedail ufld "plen ATAEC so i RI LT,
circuit Bavihaying oW vodr sddressn aqate§-i\m efhreréin r2 mnpwmpngsmeans
for convertiygg éelgg)cgfrow address value X fromthe CRTC scan circuit into
an output row address 30 value Y for accessing the MASKROM nenory, ,wherein
Y=X-(2 [err]) theestaktighing Np(XE{EsE] )leaﬁgltxft hefi ddegdr BaFFISWPhe
i nput row adgFfss valdsrnX #ivstedphytieibh agFod® comprising Y row
address values X from the CRTC scan circuit and
10 corresponding to a predetermined character;
dividing the MASKROM memory into a second plurality
of second partition groups, the second partition groups -’
being in one~to-one correspondence with the first .
partition groups, each second partition group comprising
15 n row address values, and the n row address values in
each second partition group corresponding to the first n
row address values in each corresponding first partition
group; and
subtracting an offset value from the first n row
20 address values X in each first partition group to
determine the n row address values in each second
partition group, wherein the offset value is
(2N-n) v (x/2Y) .
2. An apparatus for address conversion in an nxn
25 dot-matrix character generator including a MASKROM ~
memory, the generator being used in a CRTC scan circuit
having N row address scan lines wherein ZN_>_n, comprising:
means for converting an input row address value X
from the CRTC scan circuit into an output row address
30 value Y for accessing the MASKROM memory, wherein
Y=X-(2N—n)INT(x/2N), the notation INT(x.ZN) being the
i;teger part of the input row address value X divided by
2 ; and

35



. 1Z first logic means for disabling a scan signal in the CRTC scan circuit
-mhgm the input row address value X is N greater thanr2—-—a—3—"The
ap

aratus for address conversion according to 5 claj n said
converting means conprises second | ogi c neans U“i“ﬁ“ ML UE‘}I nput row
gddress value, third logic neans for shiZting DRESCON s rted i nput

row address val ue and for adding the input row address val ue and the
i nwverted input row address val'ue. 10 4. The apparatus for address
conver si on accor diingtt doglia menswfenreidi sakd ity rad daagi sigewals imdheales a

pleral ity ofgsfdigaly adi o dRkhCEhel Ancfc Ay HEarayer bagubnRls g oW
address val ue and the 1npgt row address val ue. . he apparat'us for
address cong¥esitexr Abed & m@pto claim4, wherein the plurality of |ogical
addi tion dewi cesqnac! sgsratus €3 088ate8k CHomidiide de¥bF&1hgr a¥ldi ng
the inverted_i nput_ row address value and a plurality of |ess significant
bits of PheSit Zovrbereiy §add, gonventidigMeans: CORBTLEGFc A2/ ti on
devi ce havi nggliks medny EBRUlrAAIrtiGie0thé. inplite PRPasalrEésE O aadd eSS
convers1on SS90 IRl ol Il ety L AL LS el o
accordi ng t rowl addrfesshearue amd ANdY gatiéihgs theo imput rowemddiresst wo
nput | nes {00 St RSt el G2 My Maddls TaTkeS! g0 i cant scan
i nes of the rrow addr ess scan o
10 4, The apparatus for address conversion according to
claim 3, wherein the third 1logic means includes a
plurality of logical addition devices for adding the .
inverted input row address value and the input row
address value,

15 5, The apparatus for address conversion according to
claim 4, wherein the plurality of 1logical addition
devices includes at least one logical addition device for
adding the inverted input row address value and a
plurality of less significant bits of the input row

20 address value, the at least one logical addition device
having its carry input activated.

6. The apparatus for address conversion according to
any of claims 2 to 5, wherein said first logic means
includes an AND éate. _

L 25 7. The apparatus for address conversion according to

' claim 6, wherein the AND gate has two input lines, the
two input lines being the most significant and the next
most significant scan lines of the N row address scan
lines.

30 8. Apparatus for address conversion substantially as
hereinbefore described with reference to Figures 3 to 7
of the accompanying drawings.

9. An nxn dot-matrix character generator including a
MASKROM memory, the generator being used within a CRTC
35 scan circuit having N row address scan lines wherein



lines. 30 8. Apparatus for address conversion substantially as——

+ “hereinbefore described with reference to Figures 3 anyi ng
dréwﬁngs. 9. An nxn dot-matrix character generatoaﬂm ﬂﬂ & “ﬂi@ﬂﬁEROM
menory, the generator being used within a CRTC 35 s i «g- N row

address scan |lines wherein 13 [err] anmd address conversi on appar at-us
atcording to any of clains 2 to 8. 10. A nethod for address conversion
substantially as hereinbefore described with reference to Figures 3 to 7 5

of the aCCO”D%EMEn&dafﬂ&dfﬁsleoh5e2Qi351¥b§§iatus according to any '~
of claims 2 to 8.
10. A method for address conversion substantially as
hereinbefore described with reference to Figures 3 to 7
5 of the accompanying drawings.
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