
EP 0 303 138 B1 Description The present invention relates to a method for
controlling two or more video display devices by a computer and, also to an
adapter circuit. 5      The personal computer industry has three basic
graphics display standards. The "monochrome" display standard allows crisp
text on a monochrome display using a 720 X 350 format, or 720 dots or
pixels in each horizontal line and 350 horizontal lines on the display. The
"color graphics adapter" (CGA) standard supports 18 different colors on a
display using a 640 X 200 format. The 640 X 200 format is adequate for
graphics and supports text modes, but the text is so coarse that it is not
very useful. A third standard is known as the "en- 10  hanced graphics
adapter" (EGA). The EGA has monochrome modes (720 X 350 text and 640 X 350
graphics) and color modes (640 X 350 text and graphics as well as 640 X 200
text and graphics). The multiple modes allow the EGAto drive the original
monochrome monitor, the original colormonitor, and the new enhanced color
display having both 640 X 200 and 640 X 350 modes. A dual scan monitor
(DSM) has been developed which has a low scan mode which is the same as the
in- 15  dustry standard color monitor and a high scan mode which is unique
to a particular application. The low scan mode has a horizontal
scanfrequencyof 15.7 KHz and a60 Hzframe rate. The high scan mode hasa
horizontal scan rate of 18.5 KHz and a 50 Hz frame rate. The horizontal and
vertical scan rates in the 640 X 200 resolution mode of the enhanced color
display, the standard color monitor, and the dual scan monitor are the
same. As a result, a display controller can drive an 20  enhanced color
display and a dual scan monitor or a standard color monitor and a dual scan
monitor in the 640 X 200 resolution mode at the same time. However, the
horizontal and vertical scan rates In the 640 X 350 resolution mode of the
enhanced color display and the dual scan monitor are not the same. As a
result, a single display controller cannot drive both an enhanced color
display and a dual scan monitor in the 640 X 350 resolution mode at the
same time. 25      EP-A-0 195 163 discloses a video converter device
converting video data from low resolution format to another format of a
display device that is attached to the system. Video control parameters are
permanently written into a ROM device. Only one display device is attached
to the system at any given time. IBM Technical Disclosure Bulletin, vol.
30, no. 1, June 1987, pages 44-441 discloses a "self-initializing CRT
adaptor for multiple CRT types". This adaptor also allows only one display
device to be connected to a 30  controller at a time. The present invention
enables a computer and a single display device, or CRT, controller to drive
and con- trol two or more display devices, each of which requires different
control parameters. The control parameters for the CRT controller are
typically provided from the computer according to software instructions.
One em- bodiment of the present invention utilizes a memory device in
conjunction with the CRT controller for storing 35  control parameters
which are used to program the CRT controller. Switches are used to indicate
to the CRT controller the types of display devices connected to the
computer. A control device, utilizing input from the switches, determines
the monitor type which is being driven by the CRT controller at any
particular time. A substitution device receives input from the control
device and the storage device and, depending upon the type of monitor being
driven, modifies the control parameters as they are read from the storage
device or re- 40  ceived from the computer and written to the CRT
controller. A control signal generated from the computer key- board
triggers the control device to switch from one monitor type to another and,
in response to that control signal, the CRT controller is reprogrammed with
the appropriate control parameters as read from the storage device and
modified by the substitution device. FIG. I is a block diagram showing a
computer, an adapter circuit according to the present invention, a CRT 45
controller, and two display devices, each of which may be driven by the CRT
controller. FIG. 2 is a schematic diagram of an adapter circuit according
to the present invention. FIG. 1 shows a biock diagram of a system
utilizing an adapter circuit 10 according to the present invention. The
adapter circuit 10 is interposed between the processor 11 and the CRT
controller 12 and contains buffers, a memory device, and programmable logic
devices. CRT control data is written by the processor 11 into the 50
adapter circuit 10 which, in turn, either transmits those data directly to
the CRT controller 12 or f irst modifies the data before transmitting them
to the CRT controller 12. The processor 11 also sends display data through
the adapter circuit 10 to the CRT controller 12fordisplayon thevideo
display devices 13 and 14. The processor 11 may read data which is stored
In the CRT controller 12 video data memory and that is accomplished through
the adapter circuit 10. 



55      FIG. 2 is a schematic diagram showing an adapter circuit according
to the present invention. The data bus 21 connects the processor with the
adapter circuit and provides a path for transfer of data between the proc-
essor and the adapter circuit. It is a bidirectional bus. Buffer U53
interconnects the data bus 21 with a bidir- ectional adapter board bus 22
and, when enabled, allows data to pass from the board bus 22 to the data
bus 2    EP 0 303 138 B1 21. In this way, data can be read from the CRT
controller, through the adapter circuit, to the processor. Buffer U54
Interconnects the data bus 21 with a memory device U52 and a substitution
device U51 and, when en- abled, allows data to pass from the processor to
the memory device U52 and the substitution device U51. As will become more
clear below, the buffers U53 and U54 each allow unidirectional passage of
data to the bi- 5   directional data bus 21 and adapter board bus 22. Also
connected to the data bus 21 is an index register U55. The Index register
U55 is used in conjunction with the memory device U52 and with a control
device U47. The use of the index register U55 will be explained in greater
detail later. Appendix B sets forth parts information for different
components Illustrated in FIG. 2. Appendix B is in- 10  corporated by
reference as if set forth in full. Switches SW2 are manually set switches
which are used to indicate to the adapter circuit the types of mon- itors
connected to the CRT controller. Four different monitor types are normally
possible and each monitor type may be uniquely Identified using two binary
signals. Accordingly, a pair of switches and a pair of lines may be used to
identify a single monitor type. In the embodiment shown in FIG. 2, two
different monitors are connected 15   to the CRT controller and four
switches in SW2 and four independent lines are used to indicate the two
monitor types. A "pull-up" circuit 30 consisting of resistors Is used in
conjunction with the switches to provide "high" and "low" signals on the
individual lines in response to the open or closed status of the individual
switches. A control mode register U27 accepts inputs to select which
monitor(s) enable/disable and provides four output signals which are
utilized in the present invention. Two of the signals are used to
enable/disable the 20  two monitors connected to the CRT controller. Athird
signal is a "tie breaker if there are two monitors attached to the
controller that can display in the programmed mode but not at the same
time. The fourth signal, "RE- STORE", is used whenever the CRT controller
is to be switched from one monitor to another. That operation will be
explained in more detail below. Device U28 accepts Input from the switches
SW2 and from the control mode register U27 and generates 25  signals which
will, in part, determine the type of modifications to the video control
parameters which might be necessary. For example, the device U28 generates
signals which enable and disable the two monitors and it generates signals
specifying whether any modification Is needed for a color or monochrome
mode. This will also be explained in more detail below. Memory device U52
is a random access memory (RAM) which may be written to or read from and is
used 30  to store the display control parameters for later modification and
transfer to the CRT controller. The memory device U52 receives its data
input from the computer via the data bus 21 and the buffer U54. When the
com- puter processor provides video control parameters for possible
modification and transfer to the CRT controller, those parameters are
simultaneously stored in the memory device U52 and written to a
substitution device U51. This writing to the memory device will occur when
the "write enable" signal is active to the memory device 35  U52. As will
be seen below, the "writ enable" signal will be inactive when the CRT
controller is being switched from one monitor to another. Otherwise,
whenever the application program being executed by the processor calls for
new display control parameters, the "write enable" signal will be active
and those parameters will be written to the memory device U52 through the
data bus 21 and the buffer U54. The substitution device U51 receives input
from the processor by way of the buffer U54. The substitution 40  device
U51 is a programmed logic device which contains instructions for modifying
the display control para- meters so that the desired monitor may be driven
in the desired mode. The device U51 is connected to the buffer U54 and the
memory device U52 such that Its input may come from the buffer U54 orthe
memory device U52. Under conditions which will be more particularly
specified below, the input to the substitution device U51 will be read from
the memory device U52 and will not be transmitted from the processor
through the buffer 45  U54. 



The Index register U55 is also connected to the data bus 21 and is used in
conjunction with the memory device U52 to address individual values stored
in the memory device U52. The index register U55 also supplies address
information to a control device U47 for use In generating modification
signals. The control device U47 accepts input from the device U28 and the
index register U55, as well as other 50  signals. Its output is used to
control reading from and writing to the memory device U52 and to provide
mod- ification control signals to the substitution device U54. An "enable"
signal for controlling the buffer U54 is also generated by the control
device U47. The control device U47 Is a programmed logic device. The CRT
controller typically has a number of programmable registers. These
registers determine things such as the size of the character cell, the
total number of horizontal lines, the horizontal blank time, the hori- 55
zontal retrace time, the vertical blank time, the vertical retrace time,
the size of the cursor and the location of the cursor. The values
programmed in these registers and the clock frequency selected determine
the actual timing of the signals that drive the displays or monitors. Using
a monitor that has different timing requirements than 3    EP 0 303 138 B1
that expected by the software requires changing the drivers in the software
or having the controller change the values as needed for the different
monitor. When the computer is initially powered up, the CRT controller is
programmed according to the type of mon- itor expected by the software
based on the clock frequency selected and the I/O address decode selected.
5   When the controller is programmed, the values in the software for the
CRT controller are stored in the memory device U52 and the CRT controller
is programmed. The switches SW2 are selectively opened and closed to
indicate to the adapter circuit the monitor types connected to the CRT
controller. The device U28 receives Input from the switches SW2 as well as
clock select signals and generates signals indicating whether modification
of the display control parameters will be nec- 10  essary. Those signals,
as well as others, will provide inputs for use by the control device U47 as
will be ex- plained below. The control mode register U27 receives input
regarding the monitor(s) to be selected. Device U28 uses the outputs from
U27 and generates signals which enable/disable each of the Individual
monitors. The control mode register U27 also receives a control signal as
generated from the computer keyboard and, in response 15  to the signal,
activates the RESTORE bit at the output of the control mode register U27.
The control device U47 receives as input the RESTORE bit signal from the
control mode register U27. In addition, the device U47 monitors the outputs
of the device U28, the direction control line, whether a 40-column or an
80-column mode is being programmed, the least significant address line and
lines indicating CRT controller reads and writes. The control device U47
uses this Information for a number of purposes. First, the control device
U47 provides 20  a write enable signal to the buffer U54 to turn on the
buffer to enable data from the CPU to pass through the buffer. Secondly,
U47 generates control signals to the memory device U52 to allow the writing
of data into the memory device or the reading of data from the memory
device. Third, the control device U47 provides control signals to the
substitution device U51. These control signals are used by the substitution
device U51 to modify the display control data which it receives from the
processor or the memory device U52 and which it then pass- 25  es to the
CRT controller. Application software which may be executed by a computer
typically contains display control data which is used to program a CRT
controllerto appropriately control the monitor. Although these values may
be changed during the course of the execution of the program, for purposes
of explaining the operation of the present in- vention, it will be assumed
that a program is run in which these control parameters are specified
initially in 30  the program and remain the same throughout. When the
application program Is initiated in the processor, the video control
parameters are output to the CRT controller through the adapter circuit.
The "write enable signal from the control device U47 enables the buffer U54
to pass the display control parameters from the processor into the adapter
circuit. In addition, as the appropriate memory addresses appear in the
index register U55, a "write enable" signal is applied to the 35  memory
device U52 to enable the data being passed to be written into the memory
device U52. As the control parameter data Is passed through the buffer U54
and stored in the memory device U52, it also passes to the 



substitution device U51. The switches SW2 having been set to indicate the
monitor types attached to the CRT controller and device U28 having
specified whether a parameter substitution is for a color mode or a mono-
chrome mode, the control device U47 generates control signals CTRLA, CTRLB,
CTRLC, and CTRLD as inputs 40  to the substitution device U51. The device
U51 modifies the parameter data received from the buffer U54 in accordance
with the control signals received from the control device U47. Attached
hereto as Appendix A is a table showing the various combinations of the
control signals A through D, the values typically written by the
application software, and the resulting modified value which is transmitted
from the substitution device U51 to the CRT controller. Appendix A is
Incorporated by reference as if fully set forth. 45      The index register
U55 is used to address the individual storage locations in the memory
device U52. The transfer of the control parameters, and other data, from
the processor to the adapter circuit is a two-step proc- ess. First, a
register location is Identified and that information is stored in the index
register U55. Next, the data to be stored in the register Is passed from
the processor to the adapter circuit and is transmitted through the buffer
U54. Continuing, a new register is identified and the data for that
register is passed. This process 50  continues until all the necessary data
have been transferred. As the control parameters are being transferred from
the processor to the adapter circuit, the register iden- tifications are
being monitored by the control device U47. In response to those
identifications and certain other inputs, the control device initiates the
CTRLA through CTRLD signals to the substitution device U51. Those control
signals are then used, as needed, to modify the data being transmitted from
the processor through 55  the data bus, through the buffer U54 to the
substitution device U51. The data modification which occurs In the
substitution device U51 is specified in Appendix A. While the control
parameter data is being processed by the adapter circuit, it is also being
stored in the memory device U52. The index register signals are used to
store the parameter signals in the proper locations 4    EP 0 303 138 B1 in
the memory device U52. After initial programming of the CRT controller and
during operation of the appli- cation program, should the computer operator
desire to transfer visual output to a second, different monitor, he will
generate a control signal at the keyboard which will activate the RESTORE
signal at the control mode register U27. This RESTORE signal is input to
the control device U47 and a RAM "output enable" signal is 5   generated by
the control device U47 and applied to the memory device U52. At the same
time, the "write en- able" signal supplied from the control device U47 to
the buffer U54 Is deactivated to block the passage of data through the
buffer U54. The control device U47 then causes the parameter data stored in
the memory device U52 to be output to the substitution device U51, one
storage location at a time. The index register U55 Is sequenced through the
10  various registers which must be accessed and the control device U47
operates as though the application pro- gram were being originally
initiated. That is, it generates the CTRLA through CTRLD signals and inputs
them to the substitution device U51 as the device U51 is receiving the
parameter data from the memory device U52. Because a different monitor is
being accessed and it may need different control parameters, the CTRLA
through CTRLD signals are likely to differ from those originally generated.
Likewise, the modifications per- 15    formed in the substitution device
U51 will likely result in different control parameters being transferred to
the CRT controller. The computeroperator can switch between the various
monitors by generating the appropriate control sig- nals at the keyboard.
Each time this occurs, the RESTORE bit signal will be activated at the
control mode reg- ister U27 and the reprogramming of the CRT controller
will be performed by the sequential readout of control 20  data from the
memory device U52 as modified by the substitution device U51. While the
present invention has been described in terms of one specific embodiment,
it will be understood by those of skill in the art that the invention may
assume numerous different embodiments. 25 30 35 40 45 



50 55 5    EP0303138B1 APPENDIX A 5 INDEX           CTRL            STD.
SUBST. DISPLAY PARAMETERS       REGISTER      A  B  C  D       VALUE
VALUE 10    COLOR; 40 COL.             ROO          0  0  0  1        2DH
37H COLOR; 40 COL.             R03          0  0  1  0        2DH
13H COLOR; 40 COL.             R04          0  0  1  1        28H
30H COLOR; 40 COL.             RO5          0  1  0  0        6DH
54H* 15    COLOR; 40 COL.             R06          0  1  0  1        6CH
70H COLOR; 80 COL.             R00          1  0  0  1        5BH
70H COLOR; 80 COL.             R03          1  0  1  0        37H
03H 20     COLOR; 80 COL.             R04          1  0  1  1         51H
60H COLOR; 80 COL.             R05          1  1  0  0        5BH
08H COLOR; 80 COL.             R06          1  1  0  1        6CH
70H MONO                       ROO          0  0  0  1        60H
70H 25 MONO                       R03          0  0  1  0    3AH, 1AH
3EH** MONO                       R04          0  0  1  1    51H, 50H
5CH MONO                       R05          0  1  0  0    60H, E0H
64H*** 30 35 *   (Bit 7 unchanged) ** (Bits 7-5 unchanged) (Bit 7
unchanged) 40 Claims 45 1. Amethod forcontrolling twoormore videodisplay
devices (13,14) using an adapter circuit (10) interposed between a
processor and a single display controller (12), wherein display control
data is written by the processor into the adapter circuit which, in turn,
either transmits those data directly to the display con- troller or first
modifies the data before transmitting them to the display controller,
comprising the steps 50      of: - transferring the display control data to
a memory device (U52) and to a substitution means (U47, U51) of the adapter
circuit; - generating type signals (INTMONO, INTMON1, EXTMON0, EXTMON2)
indicative of the types of dis- play devices (13, 14) to be controlled; 55
- generating first modification signals as determined by the type of a
first display device (13) to be controlled and indicative of possibly
necessary modifications of the display control data; - modifying the
display control data in the substitution means (U47, U51) in response to
the first mod- ification signals; 6    APPENDIX A 5 INDEX           CTRL
STD.      SUBST. 



DISPLAY  PARAMETERS       REGISTER     A  B   C  D        VALUE       VALUE
10    COLOR; 40 COL.              R00         0  0  0  1         2DH
37H COLOR; 40 COL.             R03          0  0  1  0         2DH
13H COLOR; 40 COL.             R04          0  0  1  1         28H
30H COLOR; 40 COL.             ROS          0  1  0  0         6DH
54H* 15    COLOR; 40 COL.              R06         0  1  0  1         6CH
70H COLOR; 80 COL.             ROO          1  0  0  1         5BH
70H COLOR; 80 COL.             R03          1  0  1  0         37H
03H 20    COLOR; 80 COL.              R04         1  0  1  1         51H
60H COLOR; 80 COL.             RO5          1  1  0  0         5BH
08H COLOR; 80 COL.             R06          1  1  0  1         6CH
70H MONO                       ROO          0  0  0  1         60H
70H 25 MONO                       R03          0  0  1  0    3AH, 1AH
3EH** MONO                       R04          0  0  1  1    51H, 50H
5CH MONO                       R05          0  1  0  0    60H, E0H
64H*** 30 35 *   (Bit 7 unchanged) ** (Bits 7-5 unchanged) (Bit 7
unchanged) 40 Claims 45 1. Amethod forcontrolling two ormore video display
devices (13, 14) using an adaptercircuit (10) interposed between a
processor and a single display controller (12), wherein display control
data is written by the processor into the adapter circuit which, in turn,
either transmits those data directly to the display con- troller or first
modifies the data before transmitting them to the display controller,
comprising the steps 50      of: - transferring the display control data to
a memory device (U52) and to a substitution means (U47, U51) of the adapter
circuit; - generating type signals (INTMON0, INTMON1, EXTMON0, EXTMON2)
indicative of the types of dis- play devices (13, 14) to be controlled; 55
- generating first modification signals as determined by the type of a
first display device (13) to be controlled and indicative of possibly
necessary modifications of the display control data; - modifying the
display control data in the substitution means (U47, U51) in response to
the first mod- ification signals; 6    EP 0 303 138 B1 - programming the
display controller (12) using the modified display control data as modified
in re- sponse to the first modification signals (output of U28); -
generating a user control signal (keyboard trigger); - generating a switch
signal (RESTORE) in response to said user control signal to change control
from 5           the first display device (13) to be controlled to a second
display device (14) to be controlled by said display controller; - reading
the display control data from the memory device (U52) into the substitution
means (U47, U51); - generating second modification signals as determined by
the type of the second display device (14) 10          to be controlled; -
modifying the display control data In the substitution means (U47, U51) in
response to the second modification signals; and 



- re-programming the controller (12) using the modified display control
data as modified in response to the second modification signals. 15 2. An
adapter circuit (10) interposed between a processor (11) and a single
display controller (12) enabling the controller to drive and control two or
more video display devices (13, 14), each of which requires dif- ferent
control parameters, comprising: - a memory (U52) for storing the display
control parameters transmitted from said processor for said 20
display controller (12); - means (SW2) for Indicating types of display
devices to be controlled by the display controller (12); - means for
providing a user control signal; - means (U27) responsive to said user
control signal for selecting a display device to be controlled and
generating a change signal (RESTORE); 25         - a control device
utilizing input from said Indicating means for producing display device
data depend- ing upon the selected type of display; - a substitution means
(U47, U51) responsive to the change signal (RESTORE) to receive said
display device data and to read said display control parameters from the
memory (U52) and operative to modify the display control parameters in
accordance with the display device data and operative to 30
program the display controller (12) to control the selected display device.
3. The adapter circuit according to claim 2, wherein said substitution
means (U47, U51) comprises a first programmable device (U51) having Inputs
coupled to said memory (U52) to receive said display control parameters and
having outputs for producing modified display control parameters for
programming the 35      display controller (12). 4.  The adapter circuit
according to claim 2 or 3, wherein the means (SW2) for indicating types of
display devices comprises switches (SW2) that can be selectively opened and
closed to generate binary signals. 5. The adapter circuit according to any
one of claims 2 to 4, wherein the means (U27) for selecting a display 40
device and forgenerating a change signal also generates a monitor signal,
the adaptercircuitfurther com- prising a second programmable device (U28)
having inputs for receiving said binary signals and said mon- itor signal,
said second programmable device (U28) generating a modification signal for
input to said sub- stitution means (U47, U51). 45  6. The adapter circuit
according to any one of claims 2 to 5, wherein the substitution means (U47,
U51) fur- ther comprises a third programmable device (U47) having inputs
for receiving the modification signal and the change signal (RESTORE), said
third programmable device (U47) having outputs for producing con- trol
signals (CTRLA - CTRLD) for input to the first programmable device (U51).
50  7. The adapter circuit according to any of claims 2 to 6, further
comprising a buffer (U54) having inputs for receiving data from a data bus
(DATA) and having outputs coupled to said memory (U52) and to said first
programmable device (U51), said buffer (U54) controlling input of display
control parameters from the data bus (DATA) to the memory (U52) and to the
substitution means (U47, U51). 55   8.  The adapter circuit according to
any of claims 2 to 7, further comprising an index register (U55) producing
output signals received by said memory (U52) for controlling the storage of
said display control parameters in selected locations in said memory (U52).
7    EP 0 303 138 B1 Patentansprriche 1. Verfahren zurn Steuern von zwel
oder mehr Videoanzeigevorrichtungen (13, 14) unterVerwendung einer
Adapterschaltung (10), die zwischen einem Prozessor und elnem einzelnen
Anzeigecontroller (12) ange- 5       ordnet let, wobel Anzeigestbuerdaten
durch den Prozessor in die Adapterschaltung geschrieben warden, die
ihrerseits entwederdiese Daten direlt zu dem
Anzeigecontrolleruibertrigtoderzuerst die Daten mo- difiziert, bevor ale
ale zu dem Anzeigecontroiler Gbertragt, das die Schritte aufwelst: -
Obertragen derAnzeigesteuerdaten zu einer Spelchervorrichtung (U52) und zu
elner Substitutions- einrichtung (U47, U51) der Adapterschaltung; 10
- Erzeugen von Typsignalen (INTMONO, INTMONI, EXTMONO, EXTMON2), die die
Typen derAnzei- 



gevorrichtung (13, 14) anzeigen, die gesteuert warden sollen; - Erzeugen
von ersten Modifikationssignalen wiedurch den Typ einerersten
Anzeigevorrichtung (13) bestimmt Ist, die gesteuert warden soil, und die
mogliche notwendige Modifikationen derAnzeige- steuerdaten anzelgen; 15
- Modifizieren der Anzeigesteuerdaten In der Substitutionselnrichtung (U47,
U51) in Antwort auf die ersten Modifikationssignale; - Programmieren des
Anzeigecontrollers (12) unter Verwendung der modifizierten Anzeigesteuerda-
ten, wie ale in Antwort auf die ersten Modifikationssignale modifiziert
sind (Ausgabe von U28); - Erzeugen eines Benutzerstbuersignales
(Tastaturtrigger); 20        - Erzeugen eines Umschaltsignals (RESTORE) in
Antwort auf das Benutzersteuersignal, um die Steuerung von der ersten
Anzeigevorrichtung (13), die gesteuert werden soil, zu einer zweiten An-
zeigevorrichtung (14), die gesteuert werden soil, durch den
Anzeigecontroller zu andern; - Lesen der Anzeigesteuerdaten von der
Speichervorrichtung (U52) in die Substitutionsvorrichtung (U47, U51); 25
- Erzeugenvonzweiten Modifikationssignaienwib durch den
TypderzweitenAnzaigevorrichtung (14) bestimmt, die gesteuert warden soil,;
- Modifizieren der Anzeigesteuerdaten in der Substitutionseinrichtung (U47,
U51) in Antwort auf die zwelten Modiflkationssignale; und -
Neuprogrammieren des Controllers (12) unter Verwendung der modifizierten
Anzeigesteuerdaten, 30          wie sie in Antwort auf die zweiten
Modifikatlonssignale modifiziert sind. 2. Adapterechaltung (10), die
zwischen einem Prozessor (11) und einem einzeinen Anzelgecontroller (12)
angeordnetist,
diedemControllerermdgiicht,zwelodermehrVideoanzeigevorrichtungen (13,14)
anzu- treiben und zu steuern, wobel jede untbrschiedliche Stbuerparameter
erfordert, die aufwelst: 35       e- amen Speicher (U52) zum Speichern der
Anzeigesteuerparameter, die von dem Prozessor fMr den Anzetgecontroller
(12) ubertragen worden sind; - ine Einrichtung (SW2) zum Anzelgen von Typen
der Anzeigevorrichtung, die durch den Anzeige- controller (12) gesteuert
werden sollen; - ine Einrichtung zurn Bereitstellen sines
Benutzersteuersignals; 40        - aine Einrichtung (U27), die auf das
Benutzersteuersignal zum Auswihien einerAnzeigevorrichtung, die gesteuert
warden soil, reagiert und emn Anderungasignal (RESTORE) erzeugt; - eine
Stbuervorrichtung, die die Eingabe von derAnzelgeeinrichtung zurn Erzeugen
derAnzeigevor- richtungsdaten abhAngig von dem ausgewihiten Typ der Anzeige
verwendet; - aine Substitutionseinrichtung (U47, U51), die auf das
Anderungssignal (RESTORE) reagiert, um die 45
Anzelgevorrichtungsdaten zu empfangen und die Anzeigesteuerparametervon dem
Speicher (U52) zu lesen, und die arbelitt, um die Anzeigesteuerparameter In
Obereinstimmung mit den Anzelgevor- richtungedaten zu modifizIeren, und die
arbeitet, um den Anzelgecontroller (12) so zu programmie- ren, daB er die
ausgewahlte Anzeigevorrichtung steuert. 60  3. Adapterschaltung
gemalIAnspruch 2, wobel die Substitutionseinrlchtung (U47, U51) eine erste
program- mierbare Vorrichtung (U51) aufweist, die Elngange hat, die mit
dern Speicher (U52) gekoppelt sind, um die Anzeigesteuerpararneter zu
empfangen, und die Ausgange hat, urn modifiziertb Anzeigestbuerpara- meter
zum Programmieren des Anzeigecontrollers (12) zu erzeugen. 66  4.
Adapterachaltung gernfi Anspruch 2 oder 3, wobei die Eirrichtungen (SW2)
zum Anzeigen der Typen der Anzeigevorrichtungen Schaler (SW2) aufweist, die
selektiv geoffnet und geschlossen werden kon- nan, um binare Signals zu
erzeugen. 8    EP O 303 138 B1131                    1        IIIIIi !
111111 11111 II  II *C   L  M   S* 5. Adapterschaltung gemra oinem
derAnsprflche 2 bis 4, wobel die Einrichtung (U27) zum Auswahlen einer
Anzeigevorrichtung und zum Erzeugen sines Anderungsslgnales auch ein
Oberwachungssignal erzeugt, wobel die Adapterschaltung welter sine zweite
programmierbare Vorrichtung (U28) mit Eingangen zum Empfangen der binAren
Signals und des Oberwachungesignales aufweist wobel die zweite programmier-



6       bare Vorrichtung (U28) sin Modifikationssignal zur Eingabe zu der
Substitutionseinrichtung (U47, U51) erzeugt. 6. Adapterschaltung gemrin
einem der Anspriche 2 bis 5, wobei die Substitutionseinrichtung (U47, U51)
welter sine dritte programmierbare Vorrichtung (U47) mit Eingfngen zum
Empfangen des Modifikations- 10      signales und des Anderungeslgnales
(RESTORE) aufweist, wobel die dritt programmierbare Vorrichtung (U47)
Ausgange zum Erzeugen von Steuersignalen (CTRLA-CTRLD) zur Eingabe zu der
ersten program- mibrbaren Vorrichtung (U51) aufweist 7. Adapterachaltung
gemAll einem der Anspriche 3 bis 6, die welter elnen Puffer (U54) aufweist,
der Emn- 1S      gange zum Empfangen von Daten von einem Datenbus (DATA)
und Ausginge hat, die mit dem Speicher (U52) und der ersten
programmierbaren Vorrichtung (U51) gekoppeltsind, wobel der Puffer(U54) die
Ein- gabe der Anzelgesteuerparameter von dem Datenbus (DATA) zu dem
Speicher (U52) und zu der Substi- tutionseinrichtung (U47, U51) steuert. 8.
Adapterschaltung gemai einem der Ansprflche 2 bis 7, die welter sin
Indexregister (U55) aufweist, das Ausgangssignale erzougt, die durch die
Spelchereinrichtung (U52) zum Stbuern des Speicherns derAn-
zeigesteuerparameter In ausgewahIten Stellen in dom Speicher (U52)
empfangen werden. 25 Rovendlcatlons 1. Procede pour la commands de deux ou
plus de deux dispositifsa A 6cran cathodique ou affichage vid6o (13, 14)
ayant recours a un circuit adaptateur (10) intercale entre un processeur et
une unite simple de commando du visuel (12), dans laquelle les donn6es de
commands d'affichage sont ecrites par le pro- cesseurdans le circuit
adaptatour qui, A son tour, transmet coes donn6es directement a l'unit6 de
comman- de du visuel ou modifle d'abord les donnees avant de les
transmettre a l 'unit de commando du visuel, comprenant lee etapes
consistant A: - transferer les donn6es de commando d'affIchage A un
dispositif memoire (U52) et A des moyens de substitution (U47, U51) du
circuit adaptateur; - produire des signaux de type (INTMONO, INTMON1,
EXTMONO, EXTMON2) indicatif des types de dispositifs d affichage (13, 14) a
commander; - produire des premiers signaux de modification commo cela est
d6termin6 par le type d'un premier dispositif d'affichage (13) A commander
et Indicatif de modifications 6ventuellement necessaires des don nees de
commando du visuel; - modifier los donn6esde commande de visuel dans les
moyens de substitution (U47, U51) en reponse 40          aux premiers
signaux de modification; - programmer l'unite de commando du visuol (12) en
utillsant les donn6es de commando d'affichage toiles quo modifiees en
r6ponse aux premiers signaux de modification (signal de sortie de U28); -
produire un signal de commando utilisateur (actionnement clavier); -
produire un signal de commutation (RESTORE) en reponse au signal de
commando de lNutilisatbur pour modifier la commando provenant du premier
dispositif d'affichage (13) A commander vers un second dispositif
d'affichage (14) A commander par l'unit6 de commando du visuel; -
emmagasiner les donn6es de commands du visual provenant. du dispositif
memoire (U52) dans les moyons de substitution (U47, U51); so        -
produire des seconds signaux de modification tois quo dtebrmines par le
type du second dispositif d'affichage (14) A commander; - modifier les
donnees de commando d'affichage dans les moysns de substitution (U47, U51)
en re- ponse aux seconds signaux de modification ; et - reprogrammer lunite
de commando (12) en utilisant les donn6es de commando d'affichage mcdi- 55
flees toles quelies sont modif lees en reponse aux seconds signaux de
modification. 2. Circuit adaptatour (10) Intercaei entre un processeur (11)
etune unit6 simple de commande devisuel (12) permettant A liuniti de
commando d'entratner et de commander deux ou plus de deux dispositifs
d'affi-    EP 0 303 138 B1                      iii ii ll  ii l l *   C   L
M   Sl* chage vid6o dont chacun n6cessite des parametres de commando
diff6rents, comprenant: - une memoire (U52) pour stocker les parambtres de
commande d'affichage transmis par la proces- 



seur pour l'unite de commando de visuel (12); - des moyens (SW2) pour
Indlquer les types de dispositifs d'affichage A commander par l'unite de 5
commando de visuol (12); - des moyens pour fournir un signal de commands
utilisateur; - des moyens (U27) sensibles au signal de commando utilisatour
pourchoisirun dispositifd'affichage a commander et produire un signal de
modification (RESTORE); - un dispositif de commando utillsant Is signal
d'entr6e provenant des moyens indicatburs pour pro- 10          dulre des
donn6es de dispositif d'affichage on fonction du type cholsi d'affichage; -
des moyens de substitution (U47, U51) sensibles au signal de modification
(RESTORE) pour rece- voir les donnees du dispositif d'affichage et pour
lire les parametres de commando de visuol prove- nant de la m6molre (U52)
et op6rant pour modif oer les parametres de commando d'aff ichage on fono-
tion des donnees du dispositif d'affichage etoperant pour programmer
l'unit6 de commando devisuol 15          (12) pour commander le dispositif
d'affichage selectionn6. 3. Circuit adaptatbur solon la revendication 2,
dans loquel les moyens de substitution (U47, U51) compren- nent un premier
dispositif programmable (U51) comportantdes entrees coupl6es A la memoire
(U52) pour recevoir les parametres de commando de visuel et comportant des
sorties pour produire les parametres 20      de commando de visuel modifies
pour programmer l'unite de commands du visuol (12). K>        4. Circuit
adaptatour solon la revendlcation 2 ou 3, dans loquel les moyens (SW2) pour
indiquer les types de dispositifs d'affichage comprennent des commutatours
(SW2) pouvant etre ouverts et fermes sleoc- tivement pour produire des
signaux binaires. 5. Circuit adaptateur solon l'une quelconque des
revendlcations 2 A 4, dans lequel leas moyens (U27) pour selectionner un
dispositif d'affichage et pour produire un signal de modification
produisent egalement un signal de controlo, le circuit adaptateur comprend
de plus un second dispositif programmable (U28) comportant des entr6es pour
recevoir les signaux binalres et le signal de controle, le second
dispositif 30      programmable (U28) produlsant un signal de modification
pour l'entrhe dans les moyens de substitution (U47, U51). 6. Circuit
adaptateur solon l'une quolconque des revendications 2 A 5, dans lequel les
moyens de substitu- tion (U47, U51) comprennentde plus un trolsieme
dispositif programmable (U47) comportant des entrees pour recoevoir le
signal de modification et le signal de changement (RESTORE), ce troisieme
dispositif programmable (U47) comportant des sorties pour produire des
signaux de commando (CTRLA -CTRLD) pour l'entreo au premler dispositif
programmable (U51). 7. Circuit adaptateur solon l'une quolconque des
revendications 2 A 6, comprenant de plus un tampon (U54) comportant des
entrees pour recevoir les donnees provenant d'un bus de donn6es (DATA) et
comportant 40      des sorties coupl6es a la memoire (U52) et au premier
dispositif programmable (U51), le tampon (U54) commandant l'entree des
parametres de commande d'affichage provenant du bus de donn6es (DATA) vers
la memoire (U52) et vers les moyens de substitution (U47, U51). 8. Circuit
adaptateurselon l'une quelconque des revendicathons 2 A 7, comprenant de
plus un registre d'index 45      (U55) produisant des signaux de sortle
recus par la memoire (U52) pour commander le stockage des pa- rametres de
commando de visuel dans dos emplacements selectionnes de la memoire (U52).
50 55 10    


