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57 ABSTRACT 

An addressing circuit arrangement for an electrical dis 
play device comprising a two-dimensional matrix of 
light-emitting elements which are connected at respec 
tive crosspoints formed by two groups of row and col 
umn conductors and each of which can be illuminated 
selectively by suitable energizing signals applied con 
temporaneously to the two conductors, one in each 
group, between which the element is connected. The 
arrangement includes, a circulation memory for storing 
character data in respect of a plurality of lines of char 
acters to be displayed and for supplying in turn the 
character data for each line of characters serially char 
acter by character in a recurrent cycle, a character gen 
erator which is responsive to the supplied data for each 
character to produce a group of coded electrical signals 
that determine the discrete parts of the character to be 
displayed in the row of elements concerned, and a row 
store for storing in each fill period of each row period 
the several groups of coded electrical signals for the 
whole of the row of elements concerned. 

12 Claims, 1 Drawing Figure 
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1. 

ELECTRICAL DISPLAY DEVICES 

This invention relates to addressing circuit an ar 
rangement for an electrical display device comprising 
a two-dimensional matrix of light-emitting elements 
which are connected at respective crosspoints formed 
by two groups of row and column conductors and each 
of which can be illuminated selectively by suitable en 
ergizing signals applied contemporaneously to the two 
conductors, one in each group, between which the ele 
ment is connected. The arrangement includes, a circu 
lation memory for storing character data in respect of 
a plurality of lines of characters to be displayed and for 
supplying in turn the character data for each line of 
characters serially character by character in a recur 
rent cycle, a character generator which is responsive to 
the supplied data for each character to produce a group 
of coded electrical signal that determine the discrete 
parts of the charracter to be displayed in the row of ele 
ments concerned, and a row store for storing in each 
fill period of each row period the several groups of 
coded electrical signals for the whole of the row of ele 
ments concerned. 
Tabular data displays are increasing being used for 

read-out of computer information. For some applica 
tions e.g. desk-top computers, only small amounts of 
information (a few lines of characters) are needed at a 
time. For these applications, a c.r.t. display is bulky and 
not necessarily the cheapest way of displaying the in 
formation. Recent developments of glow discharge 
panels offer an attractive alternative solution. 
An electrical display device comprising glow dis 

charge cells comprises e.g. a small 5 X 7 cell matrix of 
glow discharge cells and is suitable for displying one al 
pha-numeric character. A plurality of similar small cell 
matrices can be used to form a composite panel of 
larger size suitable for displaying a relatively large num 
ber of alpha-numeric characters simultaneously. Uni 
tary larger size panels comprising a two-dimensional 
matrix of glow dischrge cells and suitable fo displaying 
a plurality of characters are also becoming available. 
Each character region of such large size panel can com 
prise 6 x 8 = 48 cells, of which 5 X 7 = 35 are active 
cells for character formation and the remaining cells 
provide guard bands for spacing apart adjacent charac 
ters and adjacent lines of characters. 
An addressing circuit arrangement for an electrical 

display device of the kind referred to is required to ad 
dress the device with energizing signals appropriate for 
illuminating selectively the light-emitting elements of 
the device to provide a visual display of alpha-numeric 
characters. The selective energisation of the light 
emitting elements to produce the visual display can be 
effected by addressing each row of elements in turn 
with energizing signals applied to the row conductors 
in a recurrent scanning cycle and by arranging that dur 
ing the period that each row is being addressed, the co 
umns of elements are addressed selectively with ener 
gizing signals applied to selected column conductors 
which pertain to those elements in the row that are to 
form discrete parts of the characters to be displayed, 
this addressing of the columns being determined by 
coded electrical signals that signify these discrete parts 
of the characters to be displayed. Thus, these elements, 
and only these elements are addressed with coincident 
energizing signals and are therefore illuminated. As 
suming that a plurality of lines of characters, with each 
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2 
line containing a plurality of characters, are to be dis 
played and assuming that each line of characters ex 
tends over several rows (e.g. seven) of light-emitting 
elements then it will be appreciated that if the rows are 
addressed in turn in the scanning cycle, the characters 
in each line are built-up row-by-row, as a whole, and 
the lines of characters are built-up in succession. Thus, 
with a sufficiently fast scanning rate, the effect will be 
the visual display of the plurality of lines of characters 
simultaneously. For a satisfactory display using this re 
current scanning cycle mode of operation, a field rate 
of at least 50 Hz is desirable in order to prevent flicker, 
that is, the matrix is scanned row-by-row sequentially 
50 times per second. As an alternative to scanning the 
matrix row-by-row sequentially, the scanning may be 
performed in a pseudo-random fashion, in which the 
rows are addressed in turn in a predetermined recur 
rent pattern. This scanning cycle mode of operation 
(whether row sequential or non-sequential) will be re 
ferred to hereinafter as the "line-dumping mode". 
The words "row' and column' are used, and will be 

so used hereinafter, solely to distinguish between the 
two groups of co-ordinate lines of light-emitting ele 
ments which form the two-dimensional matrix of an 
electrical disply device of the kind referred to. Thus, 
the elements of either of these groups can be termed 
"row elements' with the elements of the other groups 
being termined "colum element'. The two groups of 
co-ordinate conductors which form the cross-points are 
correspondingly termed, "row conductor' and "col 
umn conductors'. 

In an addressing circuit arrangement for an electrical 
display device of the kind referred to, the coded electri 
cal signals that represent the characters to be displayed 
can be produced by the character generator in re 
sponse to character data supplied to it from the circula 
tion memory in which character data in respect of all 
the characters to be displayed is stored. Conveniently, 
the character generator is a read-only memory store 
containing the addresses of 64 different characters in 
the ASC1 1 code, each character address being identi 
fied by character data in the form of a 6-bit code sup 
plied from the circulation memory, and each character 
address providing seven 5-bit words. The character 
generator can be strobed to produce any one of the 
seven 5-bit words of a character which is identified by 
the relevant character data (6-bit code) supplied from 
the circulation memory. These 5-bit words are the 
coded electrical signals that represent the characters to 
be displayed. In order to energize selectively a whole 
row of elements, the row store is required to store the 
successive 5-bit words produced by the character gen 
erator until all the 5-bit words pertaining to a whole 
line of characters to be displayed have been produced. 
This storage operation takes place in what will be 
called a fill period (Tf) at the beginning of the period 
(which will be called the row period Tr) in which the 
row of elements concerned is addressed. Therefore, the 
columns of elements of the matrix are addressed for a 
period Tr - Tf to illuminate the row of elements. In 
order to achieve maximum brightness, the period Tri 
Tf should be as long as possible. Suitably, Tf can be 
chosen to be 20 percent of Tr (i.e. Tf = Trf5). 
Since the character generator can deal with only one 

character at a time, the character data for a complete 
line of characters has to be supplied to its sequentially 
from the circulation memory, Furthermore, since the 
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character generator produces only one 5-bit word at a 
time in respect of each character, the character data 
for a line of characters has to be supplied to the charac 
ter generator seven times in order to display the char 
acter line. One possible way of achieving this would be 
to use an auxiliary circulation store into which the 
character data for a complete line of characters is fed 
from the circulation memory and to recirculate this 
character data seven times to supply the character gen 
erator in seven successive fill periods (Tf). After a line 
of characters had been dealt with in this way, the auxil 
iary circulation store would be emptied and then fed 
with the character data for the next line of characters, 
and so on. Another possible way, which avoids the use 
of an auxiliary circulation store, would be to run the 
circulation memory at a sufficiently high speed such 
that all the character data for the several lines of char 
acters is fed out in each fill period (Tf) with the charac 
ter data for the relevant line being gated to the charac 
ter generator. 
However, it has been found that each of these two 

possible ways of supplying character data from the cir 
culation memory to the character generator requires a 
greater precision and speed of operation than can be 
realized using the relatively cheaper logic devices that 
are presently available. The present invention provides 
an improved, cheap addressing circuit arrangement. 
An addressing circuit arrangement according to the 

present invention is characterized in that the cycle pe 
riod of the circulation memory is different from the row 
period such that for a given order of storage of the 
character data for the several lines of characters in the 
circulation memory, the data for each tine of charac 
ters is supplied in the fill period of every nth row pe 
riod, where n is the number of lines of characters to be 
displayed. 
An embodiment is characterized in that for a chosen 

percentage (e.g. 20 percent) of the row period (Tr) to 
be occupied by the fill period (Tf), the character data 
for each line of characters occupies a period which is 
the same as the fill period in the cycle period of the cir 
culation memory and this cycle period TrfTfx n (Tf) 
provided that the ratio TrfTf is not equal to n and that 
there is no common factor of both TrfTf and n. 

In order that the invention may be more fully under 
stood reference will now be made by way of example 
to the accompanying drawing the single FIGURE of 
which shows a schematic diagram of an addressing cir 
cuit arrangment for an electrical display device of the 
kind referred to. 

In the drawing, the addressing circuit arrangement is 
provided for a display panel 1. This panel 1 is assumed 
to be a panel of gas discharge cells on which can be dis 
played a total of 64 characters arranged in four lines of 
16 characters, using a standard 5 X 7 cell format for 
each character and allowing one cell column spacing 
between characters and two cell rows between lines of 
characters. 
The panel 1 can consist essentially of two moulded 

glass-metal components, namely a plar body compris 
ing a recessed cathode array and a window to which 
strip anodes are attached and are taken out through 
glass-to-metal seals at the ends of the panel 1. One 
anode strip is common to each (horizontal) row. Each 
(vertical) column of cathodes consists of one strip of 
metal passing through the body of the panel 1. 
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4. 
Any cell in the panel 1 may be ignited by applying a 

suitable voltage between the anode and cathode cross 
bars which intersect at the cell. A display can therefore 
be built up by addressing selected cells at a fast enough 
refresh rate to avoid flicker. For a given current per 
cell, the maximum brightness is achieved by row in 
stead of point address. The abode cross-bars are ad 
dressed with a positive going pulse, while selected cath 
ode cross-bars are simultaneously addressed, in paral 
lel, with negative going pulses. 
A resistance is needed in series with one of the cross 

bar electrodes to limit the glow discharge current. In 
practice, because of the scanning method adopted, this 
resistor is placed in series with each cathode cross-bar. 
Each cell has characteristic ignition and maintaining 

voltages (V, and V). For a panel 1, such as described 
above, there will be a spread in both V and V. The 
anode and cathode pulses must be selected so that ad 
dressed cells are successfully ignited while unaddressed 
cells remain off. For the line-dumping mode of opera 
tion, the voltage applied across an addressed cell, equal 
to the anode and cathode pulses plus a bias voltage, 
must ignite it. Also the bias plus only one pulse must be 
less than the minimum V to prevent any unwanted cell 
from igniting. 
The addressing circuit arrangement for the panel 1 

comprises a 28-way scanner 2 for addressing the anode 
(row) cross-bars of the panel 1 with row energizing sig 
nals. This scanner 2 consists of a sub-matrix of 28 
anode driver transistors arranged in a 4 X 7 matrix with 
their emitters connected to four lines 3 and their bases 
connected to seven lines 4. The lines 3 are connected 
via respective buffer stages (not shown) to a line de 
coder 5 which provides a recurrent cycle of four enable 
signals, and the lines 4 are connected via respective 
buffer stages (not shown) to a row decoder 6 which 
provides a recurrent cycle of seven enable signals. Each 
of these l l buffer stages comprises a transistor inver 
tor. A desired scanning sequence is determined by suit 
ably wiring the line and row decoder lines 3 and 4 to 
the driver transistors (via the buffer stages). Since the 
character positions are fixed on the display panel 1, the 
unused anode cross-bars may be ignored as far as the 
row scanning is concerned. 
The 80 active cell columns for character formation 

are addressed by 80 cathode driver transistors 7. Here 
again, since the character positions are fixed unused 
cathode cross-bars may be ignored. The cathode driv 
ers 7 produce column energizing signals for addressing 
the cell columns under the control of an 80-bit row 
store 8. The row store 8 suitably comprises 80 latching 
bistables arranged in a 5 X 16 matrix, with five data 
input leads A to E from a character generator 9 and 16 
enable inputs derived from a 16-way decoder 10. 
A buffer (circulation) memory 11 holds character 

data to be displayed in the form of a 6-bit word per 
character, to define one of 64 different characters. The 
memory 11 can hold the character data for 64 charac 
ters. The character generator 9 produces a 5-bit output 
on leads A to E equivalent to a particular row of a char 
acter, defined by a 6-bit input on leads 12 from the 
buffer memory 11. A counter 13, having a recurrent 
count of seven, determines in respect of which particu 
lar row of the 5-bit output on leads A to E pertains, in 
synchronism with the action of the row decoder 6 
which is also driven from the counter 13. The buffer 
memory 11 comprises six 64-bit recirculating M.O.S. 
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shift registers. The character generator 9 is a M.O.S. 
Read Only Memory. 
Since a glow discharge display has negligible persis 

tence of light output, a refresh rate of at least 50 Hz is 
necessary. To ensure minimum ignition delays with 
comparatively low supply voltages a refresh rate of up 
to 500 Hz can be used. For the reasons given below this 
implies a clock rate, for the buffer memory 11 and 
character generator 9 of about 1 MHz. This is within 
the maximum limit for available Read Only Memories. 
A summary of possible clock rates etc. for the ar 

rangement being described may be as given in the 
Table I below. 

TABLE I 

4 x 6 CHARACTER ALPHA-NUMERIC DISPLAY 
Specification 
No. of active rows 28 
No. of active columns 80 
Field rate 500 Hz 
Row rate 4 kHz 
Row time 71 us 
Fill time 4 is 
Clock rate 1.1 MHz 
Address time 57 us 
'ON' time 40 to 50 us 
Duty Cycle 1:40 to 1:50 

In operation of the addressing circuit arrangement 
the row store 8 is filled during the first 14 puS (20 per 
cent - see below) of the row period (Tr) leaving 57 puS 
for addressing the panel display via the cathode drivers 
7. These drivers are blanked during the fill period (Tf) 
by the output from a counter 14, this output also being 
an enable input to counter 14 which controls the data 
output from the character generator 9 to the row store 
8 and also the row decoder 6 and the decoder 10. This 
output from counter 14 is also an enable input to a 
counter 15 which controls the line decoder 5. Thus, an 
anode pulse is present for the whole of each row period 
Tr, but for each anode driver appears only once per 
field, that is, once per scanning cycle of the anode sub 
matrix scanner 2. On the other hand, a complete col 
umn of lit cells requires the appropriate cathode driver 
of the drivers 7 to be "on' continuously, except for the 
blanking period. 
Since there is a finite delay time between addressing 

a cell and its ignition, the cell is alight for appreciably 
less than the row period Tr. The delay is typically 10 to 
15 uS. 
With regard to the timing of the buffer memory and 

row store cycles, the data recirculated in the buffer 
memory 11 is read out, 16 characters per row period 
Tr, during the row store fill period Tf. This data is or 
ganised character sequentially, with the first 16 charac 
ters defining the first line, the second 16 defining the 
second line and so on. At the start of each field period, 
of length 2ms, the first line of 16 characters is read out 
from the buffer memory 11 and the first row of each 
character is produced by the character generator 9 
under the control of the counter 13 and loaded into the 
row store 8. The counter 13 ensures correct synchroni 
zation between character generator row and disply 
OW. 

For the second row period the second line of 16 char 
acters is read out from the buffer memory 11, while the 
anode sub-matrix scanner 2 addresses row 2 of charac 
ter line 2, that is, eight active display rows further down 
the panel from row 1 of character line which was the 
row addressed in the first row period. The timing of the 
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6 
arrangement must therefore ensure that the correct 
data occurs at the correct time. 
This mode of data access is the reason for the 20 per 

cent fill period referred to earlier. The cycle lengths of 
the buffer memory 11 and row store 8 are respectively, 
57 puS and 71 S. Every row period Tr, the buffer mem 
ory 11 goes through 1.25 cycles so that a new line of 
16 characters can be read. This phase-slip is such that 
for 4 row periods the data in the buffer memory 11 is 
recirculated 5 times. This is repeated 7 times per field. 
The abode scanning sequence performed by the 

scanner 2 is determined by the above conditions. As 
mentioned, one row of each line of characters is ad 
dressed in turn. The seven rows of each line may be ad 
dressed in any sequence since the same counter 3 ad 
dresses both the scanner 2 and the character generator 
9. In practice the row decoder 6 and line decoder 5 can 
be clocked together, as shown, so that each of seven ca 
pacitors coupling the row decoder 6 to the row buffers 
has only to be large enough for a 70 uS pulse instead 
of a 280 uS pulse. 
Data is inserted into the buffer memory 11 as 6-bit 

words and up-dated as required by means of a key 
board 16. The required position of a 6-bit word in the 
buffer memory l l is determined by an X-counter 17 
and a Y-counter 18 which together provide a count of 
64 and feed the appropriate combination of count sig 
nals to a write-enable comparator 19. The latter is also 
receiving positional count signals from two further 
counters 20 and 21 which are synchronised with the re 
circulating operation of the arrangement. When coinci 
dence exists between the two sets of count signals, the 
comparator 19 applies a "write"-enable pulse to the 
buffer memory 11 to cause it to store in the character 
position then obtaining the data presented to it from 
the keyboard 16. 
The addressing circuit arrangement is driven i.1 MHz 

clock pulses applied to terminals 22. The pulses are ap 
plied directly to the counter 20 and the outputs from 
this counter provide the synchronized operation of the 
arrangement via counters 14 and 21 and the decoder 
10. The arrangement also includes a monostable 23 
which is driven by the counters 13 and 15 and provides 
a reset pulse for the counters 15 and 21 for each field 
of the display. The character generator 9 and buffer 
memory 11 are driven directly by the 1.1 MHz clock 
pulses. 

In order to underline the general idea of the inven 
tion some examples are given. Assume that n is the 
number of lines of characters to be displayed and a 
ratio P = Tr/Tf= 5. This value of P will be used in the 
following examples of different phase slips between the 
cycle period of the circulation memory 11 and each 
row period over n row periods. 
Consider first the described case where P (i.e. 5) is 

greater than n (i.e. P D n). If, for example there arc 
four lines of characters to be displayed, P = n + 1 (i.e. 
5 = 4 + 1) and the phase-slip is such that for 4 row peri 
ods the character data in the circulation memory 11 is 
recirculated 5 times. Thus for every row period the cir 
culation memory goes through 1.25 cycle periods and 
character data for a different line is supplied in 4 suc 
cessive row periods. If there are eight lines of charac 
ters to be displayed, P = n - 3 (i.e. 5 = 8 - 3) and the 
phase-slip is such that for 8 row periods the character 
data in the circulation memory 11 is recirculated 5 
times to supply character data for a different line in 8 
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successive row periods. For four lines of characters, the 
character data would be stored sequentially in the cir 
culation memory 11, that is, in order: line 1, line 2, line 
3, if the read-out from the circulation memory 11 is re 
quired in that order. For sequential read-out of the 
character data for eight lines of characters, the charac 
ter data would be stored non-sequentially in the circu 
lation memory in order: line 1, line 6, line 3, line 8, line 
5, line 2, line 7, line 4. 
Since the data for a character line is supplied every 

nth row period (in the fill period thereof), the rows of 
elements are required to be addressed with energizing 
signals applied to the row conductors in a sequence 
which selects a different row of elements of a character 
line for n appearances of the character data for that 
line from the circulation memory 11, where m is the 
number of rows of elements which make up a character 
line. In accordance with a feature of the invention, the 
required sequence can readily be provided by using the 
sub-matrix row scanner 2 comprising the two 
dimensional matrix of driver circuits which are ar 
ranged in n rows of n columns and each of which is 
rendered operable selectively to produce an element 
row energized signal in response to the coincidence 
thereat of two enable signals, one from the line decoder 
5 which provides in enable signals in a recurrent cycle 
and the other from the row decoder 6 which provides 
m enable signals in a recurrent cycle, said line and row 
decoders being driven synchronously to produce their 
respective enable signals successively for successive 
row periods. 
With the character data stored in the circulation 

memory 11 for sequential read-out, as aforesaid, Table 
I below gives the sequence that the row element energ 
ising signals would be produced for a four-line charac 
ter display in which each character line consists of 
seven rows of elements and Table III below gives the 
sequence for an eight-line character display in which, 
again, each character line consists of seven rows of ele 

ents. 

TABLE 

O 

15 

20 

25 

35 

40 

(4 X 7 enable signals) 

8 
row (9) in the second row period. Line enable signal 4 
and row enable signal 4 identify the fourth element row 
for the fourth line of characters, that is element row 
(25), in the fourth row period. For the fifth row period 
the line decoder starts a fresh cycle so that line enable 
signal 1 and row signal 5 identify the element row (5) 
for the first line of characters. Thus, in 28 row periods, 
28 energizing signals are provided from the driver cir 
cuit in the sequence set forth in Table II and exempli 
fied above. Exactly the same considerations apply in 
regard to Table III except that in this instance 56 ener 
gizing signals are provided in 56 row perids. 
The use of the sub-matrix row scanner 2 in the man 

ner set forth above permits connections to be made be 
tween the row conductors of a display matrix and the 
driver circuits without using cross-over wiring as would 
be required if the row energizing signals were supplied 
sequentially in row order from a shift register scanner, 
This facilitates the use of printed wiring for these con 
nections. 
What is claimed is: 
1. An addressing circuit arrangement for an electrical 

display device, which arrangement includes, a circula 
tion memory for storing character data of a plurality of 
lines for characters to be displayed and for supplying in 
turn the character data for each line of characters seri 
ally, character by character, in a recurrent cycle, a 
character generator connected to said circulation 
memory which is responsive to the supplied data for 
each character to produce a group of coded electrical 
signals that determine the discrete parts of the charac 
ter to be displayed in a row of elements concerned, and 
a row store connected to said character generator for 
storing in each fill period of each row period the several 
groups of coded electrical signals for the whole of the 
row of elements concerned, a cycle period of the circu 
lation memory being different from the row period 
such that for a given order of storage of the character 
data for the several lines of characters in the circulation 
memory, the data for each line of characters is supplied 

Row decoder enable signals 

- - - - - 
(1) 9(2) 17(3) 25(4) 5(5) 13(i) 21 (7) Ellic: , 

2 22(8) 2(9) 10(10) 18(11) 26 (12) 6(13) 1414) EY, Line decoder enable signals--------------- 3 15(5) 23(6) 37) 11(1) 1905 rio) (2) ". 
4 8(22) 16(23). 24(24) 4 (25) 12(28) 20(27) 28 (28) 

TABLE II 
(8 X 7 enable signals) 

Row it:code reliable signals 

3 5. i. 7. 
icy ge) int) usic) 33) ico) in 

2 50(K) 2( ) (()) () 25(2) 34 (3) 12(1-4) 
3 13(1.5) fit (16) 3(17) (18) 1 (19) 72)) 35(21) it l'oiler (in lo signals. - 3 (22) 44 (23) 52(2) (25) 12(26) 2 (27) 28 (28) 
is 2 (2:1) 37 (3)} 15(3) 53 (32) 5 (33) 13(4) 2 (3-1) unber. 
is 22(36) 3)(37) 38(38) 46(3) 5.1 (40) ()(41) 11(42) 

5(43) 23(1) 3 (15) 39 (41) 47(47) 55 (48) 7(49) 
x 8 (F) if (5) 2 (f2) 32(3) -1)(f) AK (55) isfit.) 

In Table ll, line enable signal 1 and row enable signal in the fill period of every nth row period, where n is the 
l identify element row (1) of a display matrix in the 65 number of lines of characters to be displayed. 
first row period. This is the first element row for the 
first line of characters. Similarly, line enable signal 2 
and row enable signal 2 identify the second element 
row for the second line of characters, that is element 

2. An addressing circuit arrangement as claimed in 
claim 1, further comprising means connected to said 
character generator for controlling the character data 
such that for a chosen percentage of the row period 
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(Tr) to be occupied by the fill period (Tf), the charac 
ter data for each line of characters occupies a period 
which is the same as the fill period in the cycle period 
of the circulation memory, and this cycle period is 
TrfTf X in (Tf), provided that the ratio Tr/Tf is not 
equal to n, and that there is no common factor of both 
TrfTf and n. 

3. An addressing circuit arrangement as claimed in 
claim 2, wherein said chosen percentage is 20 percent 
so that Tr/Tf = 5. 

4. An addressing circuit arrangement as claimed in 
claim 2, wherein Tr/Tf> n. 

5. An addressing circuit arrangement as claimed in 
claim 2, wherein Tr/Tf < n. 

6. An addressing circuit arrangement as claimed in 
claim 3, wherein n = 4, so that Tr/Tf= n + 1. 

7. An addressing circuit arrangement as claimed in 
claim 3, wherein n = 8, so that Tr/Tf = n - 3. 

8. An addressing circuit arrangement as claimed in 
claim 1, wherein the circuit arrangement further in 
cludes a sub-matrix row scanner for providing element 
row energizing signals in a required sequence, which 
sub-matrix row scanner comprises a two-dimensional 
matrix of driver circuits which are arranged in n rows 
of m columns, where m is the number of columns of el 
ements which make up a character line, each of said 
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10 
driver circuits being operable selectively to produce an 
element row energizing signal in response to the coinci 
dence there at of two enable signals, one from a line de 
coder which provides in enable signals in a recurrent cy 
cle, and the other from a row decoder which provides 
m enable signals in a recurrent cycle, means for driving 
said line and row decoders synchronously to produce 
their respective enable signals successively for succes 
sive row periods, and a counter connected to said char 
acter generator and said row decoder for controlling 
the signals supplied from said character generator to 
said row store in synchronism with the enable signals 
supplied by said row decoder. 

9. An addressing circuit arrangement as claimed in 
claim 8, wherein m = 7. 

10. An addressing circuit arrangement according to 
claim 8, further comprising an electrical display device 
connected to said row scanner responsive to the ener 
gized signals for displaying said characters. 

11. The combination according to claim 10, wherein 
the electrical display device comprises a matrix of glow 
discharge cells. 

12. The combination as claimed in claim 1 1, further 
comprising means disposed in said circuit for operating 
said display device at a field rate between 50 Hz and 
500 Hz. 
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