
EP0392 114 B1 Description Technical Field 5      The present invention
relates to peripheral adapter boards of the type which fit into expansion
slots asso- ciated with personal computers, and more particularly relates
to a terminal emulator peripheral adapter board capable of operation with
two discrete computer bus architectures. Background of the Invention 10
Owners and operators of personal computers regularly must face the fact
that changes in computer tech- nology move beyond the technology embodied
in a particular machine in which they have invested. As com- puter
manufacturers advance to new generations of equipment, they often change to
a new bus architecture. An example is the adoption of Micro Channel
Architecture (MCA) by International Business Machines Corpor- 15   ation
(IBM) for use in IBM PS/2 personal computers, to replace the widely popular
Personal Computer Archl- tecture (PCA) previously used in IBM PC, PC XT,
and PC AT computers. Peripheral device interface circuits embodied in
adapter cards provided with edge contacts compatible with the PCA system
cannot be used with the MCA system, and conversely. Thus, a user who is
considering upgrading to a new generation of computer technology which
employs a 20  different bus architecture must replace not only the central
processing unit, but all of the peripheral device in- terface adapters
purchased for use in connection with the earlier machine. This may Include
terminal emulators for communicating with mainframe computers, modems,
memory expansion cards, graphics adapters, printer Interfaces, and the
like. If, for example, a corporation decides to provide terminal emulation
capability for a large group of personal computers to enable them to
communicate with the corporation's mainframe computer, 25  the purchase of
an adapter board for each of the personal computers is usually required.
However, if the cor- poration also is considering upgrading the personal
computers to machines with a different, perhaps more ad- vanced, bus
architecture, it faces a dilemma. If the needed capability is immediately
purchased, it may have to be purchased again in the form of new adapter
boards compatible with the new bus architecture. If the cor- poration
postpones upgrading to the new bus architecture, it will be sacrificing the
needed terminal emulation 30  capability during the interim period. Another
aspect of the difficulties faced by personal computer users and owners is
the current competition between the MCA personal computer bus and the
Extended Industry Standard Architecture (EISA) personal computer bus.
Certain manufacturers of "clones" of the popular IBM PCA bus architecture
have recently em- barked upon a course of action to promote the 32-bit EISA
bus as an alternative to the MCA bus. The EISA 35  bus is being promoted at
least partly to postpone the obsoletion of older 8-bit PC bus adapter cards
and 16- bit PC/AT adapter cards, as well as to provide an upgrade path to a
32-bit architecture which is compatible with at least some existing
interface adapters. Many computer installations will inevitably wind up
with a mix of MCA machines, PCA machines, EISA machines, and perhaps even
other personal computer architectures such as the NuBus architecture. The
proliferation of bus architectures has created a need for interface adapter
40  boards for personal computers which increases flexibility in moving the
boards from computer to computer for upgrades, enhancements, replacement,
and the like. A related problem faced by owners is computer inventory or
asset maintenance and control. The need to provide a different peripheral
adapter for each different type of personal computer utilized, even though
the basic functions of the peripheral adapters may be the same, makes the
tasks of selecting, acquiring, storing, 45   maintaining, and repairing a
large number of different peripheral adapters unnecessarily complicated. It
would be more efficient if a single function peripheral adapter were
operative in more than one computer bus archl- tecture. IBM Technical
Disclosure Bulletin, vol. 31, no. 5, Oct. 1988, pages 131, 132 discloses an
adapter board that is compatible with and can be plugged into more than one
type of computer bus architecture. This is ach- 50  ieved by two different
connectors on the adapter board, each connector belonging to a different
bus architec- ture. However, an additional external connector on the board
may have an awkward position in one of the two possible positions of the
board. Summary of the Invention 55 The present invention is setforth in
claim 1. The preferred adapter board is operable in at least two different
computer bus architecture environments: the IBM PC/AT environment, now
commonly referred to as the Per- sonal Computer Architecture (PCA)
environment, and the PS/2 environment, now commonly referred to as the 2
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Micro Channel Architecture (MCA). An adapter board embodying the present
invention includes two different bus connector means, each as- sociated
with one of the two architectures, PCA and MCA, and circuit means for
interfacing between the two different bus architectures and a peripheral
function. The disclosed peripheral function is a terminal emulator 5
function. The terminal emulator functions which are accessible to personal
computer applications or drivers (e.g., the known IRMA, PJ, IBM, and the
like emulator drivers) comprise both hardware resources such as in-
put/output ports and a display RAM, as well as microcoded services provided
by a microprocessor which is dedicated for 3270 protocol handling
functions. Although in the preferred embodiment the adapter board comprises
a terminal emulator, other types of 10  peripheral functions may be
implemented. Accordingly, the present invention is not limited to a
terminal emu- lator, and will also be useful forperipheral functions such
as memory expansion board, data acquisition circuits, graphics adapters,
modems, etc. The preferred embodiment is a 3270-type emulation adapter
which provides an IBM PC or compatible per- sonal computer or an IBM PS/2
model personal computer with an interface to IBM 3270 control units,
thereby 15  allowing the personal computers to emulate IBM 3278 and 3279
display stations, or an IBM 3287 printer. As will be understood by those
skilled in the art, in the 3278/3279 emulation mode, the circuit appears to
a main- frame computer to be a 3278 or 3279 display station. In order to
receive communications from a mainframe control unit or cluster controller,
the preferred em- bodiment includes external communication connectors for
electrical connection and communication with re- 20   mote devices. The
preferred external connector Is provided on a removable, dual position
connector board as- sembly which is movable between a first position with
respect to the adapter board and a second position with respect to the
board. Thus, the adapter board may be used with either of the bus
architectures and the external connector board, and Its associated
communications connectors, may be positioned to be compatible with the
particular bus architecture to which the board is connected while still
maintaining physical alignment with open- 26  ings In the back panel of the
computer housing or cabinet. It will be appreciated that the preferred bus
connector means comprise electrical edge contacts compatible with the
expansion slots of the respective bus architectures. In the preferred
embodiment disclosed below, the external communications connector may be a
BNC type coaxial connector, an RJ-11 connector, or both. More particularly
described, the invention provides a computer adapter board including a main
circuit 30  board, and external communication connector means for enabling
the board to be connected to a device located off the board, with the
connector means being mounted on a removable section of the main circuit
board. The removable section is received in either of two orientations by
the main board, so as to place the external con- nector means in either of
two orientations. In the preferred embodiment, the removable section is
slidably re- ceived within an area cut out of the main board. The removable
section preferably includes two connectors, 35  one of which will be
positioned to engage a mating connector on the main board in eitherof the
two orientations of the removable section. it will thus be seen that a
computer user considering a future upgrade to a new computer with a
different bus architecture could purchase a needed adapter board embodying
the present invention and have compa- tibility with both the old and new
bus architectures. The user thus will not have to replace several expensive
40  adapter boards when upgrading the underlying system, and can merely
reconfigure the adapter board for the new architecture when the new
computer is acquired. It is an object of the present invention to provide
an improved peripheral function adapter circuit for use with a plurality of
different computer bus architectures which makes economical use of circuit
components and circuit board real estate by consolidating bus interface
functions common to both bus architectures, and pre- 45  senting the same
configuration and orientation of external connectors associated with the
board. Other objects, features and advantages will become apparent upon
review of the following detailed de- scription of the preferred embodiment
of the invention, when taken in conjunction with the drawing and the
appended claims. 50   Brief Description of the Drawings FIG. I is a
schematic perspective of an IBM PC/AT personal computer and an IBM PS/2
Model 50 personal computer, showing the removal of an adapter board
constructed in accordance with the present invention from one of the
computers and reconfiguration for use in the other computer. 55      FIG. 2
is a side plan view of the component side of an adapter board embodying the
invention, assembled for use with an MCA computer bus architecture, without
card holder, retainer, and backplate. FIG. 3 is a detailed side plan view
of a removable and repositionable external communication connector board
which forms a part of the preferred embodiment shown In FIG. 2. 3    



EP 0 392 114 B1 FIG. 4 is an exploded perspective view of the removable
connector board shown in FIG. 3. FIG. 5 is a vertical cross-sectional view
taken along line 5-5 of FIG. 2. FIG. 6 is a side plan view of a holder
which retains the removable connector board of FIG. 3. FIG. 7 is an end
plan view of the holder of FIG. 6. 5      FIG. 8 is an end plan view of the
removable connector board assembly. FIG. 9 is an exploded perspective view
of the main circuit board, the removable assembly and hardware used to
interface the adapter board with an MCA bus architecture. FIG. 10 is an
exploded perspective view of the main circuit board, removable connector
board assembly, and hardware used to interface the adapter board with a PCA
bus architecture. 10      FIG. 11 is a schematic diagram of the circuitry
of the removable connector board, connecting the external communication
connectors to the main circuit board. FIG. 12 is a schematic block diagram
of the preferred embodiment of a dual computer bus interface circuit which
is provided on the main circuit board for interfacing  the adapter to a
plurality of different computer bus architectures. 15      FIG. 13 is a
more detailed schematic block diagram of the computer interface gate array
which is employed in the computer bus interface circuit shown in FIG. 12.
FIG. 14 is a more detailed schematic block diagram of of the JR CPU which
is employed in the computer bus interface circuit shown in FIG. 12 to
effectuate 3270 communications. 20 Detailed Description of the Preferred
Embodiment Referring now to the drawings, in which like numerals refer to
like parts throughout the several views, FIG. 1 shows an IBM PC/AT personal
computer 6, with the preferred embodiment of the present invention, a dual
bus computer interface adapter board 10 configured for use In such a
computer architecture, being removed 25 therefrom. The adapter board 10 is
reconfigured for use in an IBM PS/2 Model 50 personal computer 8 by re-
moving thumbscrews 111, 112, removing a PCAbackplate 118, removing a
removable connector board assem- bly 20, flipping the board 10 over in the
direction of arrows 9 so that the MCAedge connector 14 is downwardly
disposed and the PCA edge connector 16 Is upwardly disposed, reinserting
the removable connector board assembly 20, attaching MCA card holder 114
and card retainer 115, attaching an MCA backplate 110 with the 30
thumbscrews 111, 112, and inserting the reconfigured board 10 into the
computer 8. FIG. 2 shows a plan view of the dual bus computer Interface
adapter board 10 embodying the present in- vention, configured for an MCA
computer bus architecture. The main adapter board 10 includes a component
side 11, shown in FIG. 2, and a solder side 12 (see FIG. 10). The board 10
has a longitudinal axis of symmetry represented by a dashed line 13. Along
the bottom edge of the board as viewed in FIG. 2, the board 10 includes 35
a series of MCAedge contacts 14, which are arranged to be plugged into an
expansion slot in a computer using MCA bus architecture. A set of PCA edge
contacts 16 for a PCA expansion slot are positioned along the top of the
board 10, generally opposite the MCA edge contacts. The preferred
embodiment of a dual bus interface adapter 10 disclosed herein operates to
configure a per- sonal computer into which the adapter Is plugged into a
terminal emulator for a mainframe computer, although 40 other computer
interface functions will become apparent to those skilled in the art.
Accordingly, circuitry 30 is provided on the board 10 for executing the
terminal emulator peripheral function. Although in the preferred
embodiment, the adapter board circuitry 30 comprises a terminal emulator,
it should be understood that other types of peripheral functions may be
implemented. Thus, the circuit 30 may be a memory expansion circuit, a
color graphics monitor driver/adapter, a data acquisition circuit, a modem,
a disk drive or tape drive controller, 45 or any of a number of other
computer peripheral functions. The disclosed embodiment is a 3270-type
emulation adapter which provides an IBM PC/AT or compatible personal
computer or an IBM PS/2 MCA or compatible model personal computer with an
interface to IBM 3270 control units, thereby allowing the personal
computers to emulate IBM 3278 and 3279 display stations, or an IBM 3287
printer. The communication link is established over a conventional IBM
category A coaxial cable at 50 distances at up to 5,000 feet utilizing
external communications connector 24, or a conventional IBM type 3 twisted
pair cable at distances at up to 1,000 feet utilizing external
communications connector 25. For further information about the 3270
protocols, see the IBM documents entitled "IBM 3270 Connection Technical
Ref- erence," IBM document number GA23-0339-0 or "IBM 3174/3274 Control
Unit to Device Product Attachment Information (PAI)" dated October, 1986.
55      The preferred adapter circuit includes an on-board dedicated
processor denominated the JR CPU (descri- bed below in connection with the
preferred circuitry 30) for managing the 3270 communications functions,
which thereby off-loads the host personal computer from the real-time
processing requirement of communi- cation protocol. It accepts and executes
commands from both a 3270-type control unit and from the PC. It 4   



EP 0 392 114 B1 accordingly assists the personal computer in establishing a
3270 mainframe session through clustercontrollers such as IBM type 3274,
3276, and 3174 control units, and IBM 4321,4331,4361 and 4701 systems. In
the present invention, various terminal emulator modes are implemented with
programming in the JR CPU. Operation in a selected mode provides what is
known as a "programming interface", that is, a predeter- 5   mined set of
parameters, commands, and registers needed by a software driver in the host
PC to allow the software driver to effectuate operation in a particular
emulator mode. The associated programming interfaces which are operative
with the present invention employ resources provided on the preferred
adapter board 10. Several different industry standard terminal emulation
programming interfaces or modes may be imple- mented with the preferred
embodiment, allowing the use of currently popular micro-to-mainframe
software. 10  Such interfaces include the known IRMA, PJ, and IBM Advanced
Adapter Interfaces. For further information on these programming
interfaces, seethe IBM document entitled "Technical Reference
fortheAdvancedAdap- ter; IBM document number GA23-0302-1. See also the
Digital Communications Associates, Inc. document en- titled DCA IRMA 2
Technical Reference Guide, document number 40-97920-000, published by the
assignee of the present invention. 15     Inasmuch as these types of
terminal emulation modes will be known to those skilled in the art, further
dis- cussion of same will not be provided herein, other than to say that
the disclosed adapter is programmed to implement such mainframe terminal
emulation interfaces. As discussed above, the preferred adapter board 10 is
operable In at least two different computer bus ar- chitecture
environments: the IBM PC/AT environment, now commonly referred to as the
Personal Computer 20  Architecture (PCA) environment, and the PS/2
environment, now commonly referred to as the Micro Channel Architecture
(MCA). The terminal emulator functions which are accessible to personal
computer applications or drivers (e.g., IRMA, PJ, IBM Advanced Adapter, and
the like) comprise both hardware resources such as input/output ports and a
display or "multi port" RAM, as well as microcoded services provided by the
dedicated JR microprocessor. 25      As will be understood by those skilled
in the art, In the 3278/3279 emulation mode, the circuit appears to a
mainframe computer to be a 3278 or 3279 display station. The circuit
decodes and executes commands from a control unit or cluster controller, to
cause updating of a display buffer located on the board and to process
keystrokes. The preferred adapter board includes enough display buffer
memory to accommodate IBM 327X screen models 2 through 5, and to support
the IBM Extended Attribute Buffer (EAB) for each model. Software 30  which
executes on the personal computer stimulates the adapter board circuit 30
to transfer a copy of the dis- play buffer to the personal computer video
board when screen updates occur. Keystrokes from the personal computer's
keyboard are submitted to the adapter circuit, and the adapter 10 sends
them to the control unit in the appropriate protocol. Another mode of
operation is the 3287 mode. In this mode, the preferred circuit described
herein appears 35  to be a 3287 printer to a control unit. The adapter
circuit decodes and executes commands from the control unit that similarly
update the display or print buffer and solicits printer status. The display
buffer is used by the circuit to buffer print data and a control block.
Software executing on the personal computer moves a copy of the buffered
print data to a printer attached to the personal computer and acknowledges
print completion or a printing error. 40      Yet another mode of operation
possible with the disclosed embodiment is known as the DFT mode, wherein
the adapter circuit appears to be a gateway to an intelligent workstation.
The adapter circuit decodes and exe- cutes commands from a control unit and
updates a display  buffer. The display buffer is used to buffer a 3270 data
stream commands and communication status. These commands may be addressed
to a plurality of logical displays and a printer. Such intelligent
workstations are capable of processing 3270 data streams, managing 45
formatted display screens, and handling local keystroke processing. These
and other modes of operation may occur to those skilled in the art alter
the discussion which follows. Referring still to FIG. 2, in order to
communicate with a cluster controller (such as an IBM 3274, 3276, or 3174
Control Unit) or other control unit, an external communications connector
comprising a removable con- nector board assembly 20 is fitted into the
main adapter board 10 at the rear end of the board (the right side 50  of
the board 10 in FIG. 2). The removable connector board assembly 20 may be
associated with the board 10 in either of two orientations, as explained in
detail below. The connector board assembly 20, being configured as a
terminal emulation adapter circuit, carries two external connectors in the
preferred embodiment--a coaxial connector 24 and an RJ11 connector
25--which are accessible from the back panel of the computer when the board
10 is installed in an expansion slot The connector board assembly 20 also
includes a pair of female multi- 55  pin header connectors 27 and 28 (see
FIG. 4) positioned for one of them to receive the pins of a corresponding
male multi-pin connector 29 located on the main board 10 when the connector
board assembly 20 is installed into the main board 10. Processing of
communications between the cluster controller or other control unit and the
personal com- 



5    EP 0 392 114 B1 puter into which the preferred adapter 10 is plugged,
including protocol decoding and encoding, maintenance of display memory,
etc., are effectuated through circuit 30, which is described later. As
shown in FIGS. 3 and 4, the removable connector board assembly 20 includes
a removable printed cir- cuit board section 35 and a holder 60 which
supports the removable board 35 and enables it to be inserted or 5
removed from its installed relationship to the main board 10. The board 35
has a component side 36 and a solder side 37. The external communications
connectors 24 and 25 noted above are positioned along the rear edge of the
board 35, such that the female portion of the coaxial/BNC connector 24
extends beyond the edge of the main board when the removable connector
board assembly 20 Is installed as shown in FIGS. 2 and 3. The RJ11
connector 25 is a female connector positioned to extend beyond the rear
edge of the main board 10   1 0. The female terminal connectors 27 and 28
are positioned at the rear edge of the removable board 35, with the
connector 27 on the component side 36 and the connector 28 on the solder
side 37. The connectors 27, 28 are identical, so that either of them can
mate with the male connector 29,depending upon the orientation of the
connector board assembly 20. As the removable connector board assembly 20
is changed between its two possible orientations, the particular one of the
female connectors 27 and 28 which is on the component 15  side 11 of the
main board is located directly adjacent to the male connector 29. The
removable board 35 also includes circuitry 38 for connecting the BNC
external communications con- nector 24 and the RJ11 external connectors
connector 25 to the two separate five-pin connectors 27 and 28, as shown in
FIG. 11, and then to an analog interface circuit 40 on the adapter 10. The
analog interface circuit 40 comprises a conventional circuit known for use
in 3270 communications, and will not be described further 20  herein. The
circuitry 38 comprises a parallel connection between the active or
signal-carrying terminals of the RJ11 connector 25 and the BNC connector
24. The active or signal-carrying terminals are provided as pins 27-1 and
28-1, signal return is provided on the pins 27-2, 28-2, 27-3, 28-3, 27-5,
28-5, while DC ground is provided on pins 27-4, 28-4. These pins mate with
respective pins 29-1, 29-2, 29-3,29-4, and 29-5 of the male connector 29. A
transient voltage absorber CR1 such as as General Instruments 1N6267 and
filter capacitors 25   C1, C2 provide for noise filtering between DC ground
and chassis/frame ground in the known manner. Incoming communications
signals are applied to connectors 24, 25, coupled through capacitor C5 and
brought to a pulse transformer T1 in the analog interface circuit 40, which
passes the difference between the two signal lines through to a voltage
comparator (not shown) for conversion to TTL levels. Outgoing commu-
nications signals are applied to a separate winding of T1, passed trough
capacitor C5, and applied to connec- 30  tors 24, 25 and the external
cable. Received data decoding is performed by receiver logic internal to
the JR CPU 122, described in connection with FIG. 12. Encoding of the
transmitted data is performed by transmitter logic also internal to the JR
CPU 122. A jumper J2 allows for connection of terminating resistors R35 or
R36 between the terminals of the pulse transformer T1, depending upon
whether the RJ11 or BNC connection is used, for impedance matching of the
transformer circuit to the requirements of the communications lines con- 35
nected. Turning now to FIG. 3 and 4, it will be seen that a pair of notches
57 and 58 are formed in the top and bottom edges, respectively, of the
removable board 35 of the connector board assembly 20, nearthe frontedge
thereof. These notches assist in locating the board 35 with respect to the
holder 60, which is shown in FIGS. 3-8. The holder 60 is preferably molded
from a unitary piece of non-conductive plastic material which may be 40
one of several appropriate types known to those skilled in the art. A
planar base 62 is formed with a pair of angled walls 63 and 64 extending
out of the plane of the base 62 along opposite edges thereof. The angled
walls 63 and 64 end in a pair of ledges 65 and 66, respectively. As shown
in FIGS. 5 and 8, the removable board 35 rests on the ledges 65 and 66
spaced apart in relation to the base 62, with the female 5-pin connector 28
extending into the space between the base 62 and the board 35. 45      A
pair of U-shaped tracks 70 and 71 are provided in the holder 60 extending
adjacent to the ledges 65 and 66. The tracks open away from the center of
the holder 60 in the plane of the board 35, and are just wide enough to
slidably receive the main board 10, in a manner described below. A pair of
cutouts 68 and 69 are provided in the angled walls 63 and 64 and the base
62 to permit movement of the resilient latches 74 and 75, which extend
above the ledges 65 and 66. As shown best in FIG. 5, these latches 74, 75
define a bevelled surface 50  and can be urged outwardly during
installation of the removable board 35, whereupon they spring back over the
upper and lower edges of the board 35 to hold it in place. The holder 60
also defines a transverse support wall 77 extending between the angled
walls 63 and 64 between the cutouts 68 and 69 and the front edge of the
holder 60. The support wall rises from the base 62 to a height even with
that of the ledges 65 and 66, and helps both to give rigidity to the holder
60 and to prevent 55  the board 35 from bowing toward the base 62. 



Near the front edge of the holder 60, a pair of locking tabs 80 and 81
extend outwardly from the holder at the level of the ledges 65 and 66 to a
position beyond the tracks 70 and 71. The tabs 80 and 81 carry detents 82
and 83, respectively, which project slightly into the plane of the main
board 10, as shown in FIG. 5, to catch 6    EP 0 392 114 B1 in openings in
the main board as described below, and retain the connector board assembly
20 in place. The thickness of the tabs 80 and 81,and the resilient nature
of the plastic material, should be such that the tabs can flex by at least
the height of the detents 82 and 83. At the two rear corners of the holder
60, a pair of posts 85 and 86 extend at right angles away from the 5   base
62 on the concave side of the holder 60. Apairof flanges 87 and 88 extend
inwardly along the inner edges of the posts 85 and 86. The flanges 87 and
88 are shaped and spaced apart to matingly receive the notches 57 and 58
provided in the removable board 35. The posts 85 and 86 also define cutout
slots 90 and 91 posi- tioned to align with holes in a standard backplate,
as described below. A pair of conductive U-shaped grounding clips 95 and 96
are fitted onto the extending ends of the posts lo 85 and 86. The clips 95
and 96 define openings 97 and 98 which align with the slots 90 and 91 on
the holder 60 and threadably receive standard thumbscrews as described
below. The clips 95 and 96 include extensions 100 and 101 that wrap around
the flanges 87 and 88 of the posts 85 and 86, and define pin sets 102 and
103 which are soldered or press fit to the removable board 35 as shown in
FIG. 4. To assemble the removable connector board assembly 20, one needs
the parts shown in FIG. 4, namely, 15 the removable board section 35, the
holder 60, and the grounding clips 95 and 96. The clips 95 and 9.6 may
initially be soldered or press fit to the board 35 after placing the pin
sets 102 and 103 in appropriate openings in the printed circuit board 35.
Then, the board 35 and the holder 60 are moved together until the notches
57 and 58 engage the flanges 87 and 88. The board 35 slides along the
flanges 87 and 88 until it meets the bev- elled surfaces of the resilient
latches 74 and 75. Pressure is exerted on the board 35 to cause its edges
to 20 move the latches outwardly, allowing the board 35 to move past the
latches until it rests against the ledges 65 and 66, whereupon the latches
spring back above the board 35 and hold it firmly against the ledges and
the support wall 77. Lateral movement of the board 35 is confined by the
flanges 87 and 88, and by the inner walls of the tracks 70 and 71, which
extend above the level of the ledges 65 and 66. As the board moves toward
the ledges, the U-shaped clips 95 and 96 slide over the posts 85 and 86,
and when the board 35 is fully installed, 25 the openings 97 and 98 are
aligned with the cutouts 90 and 91 of the posts. Referring now to FIG. 9,
the main adapter board 10 defines a generally square cutout 105 shaped to
mat- ingly receive the removable connector board assembly 20. The cutout
105 is centered on the axis of symmetry 13 (FIG. 2) and opens to the rear
edge of the main board 10. Holes 106 and 107 are formed in the main board
adjacent to the cutout 105 to receive the detents 82 and 83 of the locking
tabs 80 and 81 of the holder 60. 30      The removable connector board
assembly 20 may be assembled with the main board 10 in either of two
configurations, shown in FIGS. 9 and 10. To install the removable connector
board for operation with an MCA architecture, the tracks 70 and 71 are
aligned with the top and bottom edges of the cutout 105, with the com-
ponent side 36 of the removable board 35 facing the same direction as the
component side 11 of the main board 10. Then, the tracks 70 and 71 are slid
onto the main board. When the detents 82 and 83 engage the 35  rearedge of
the main board 10, the tabs 80 and 81 flex to allow the detents to slide
over the solder side surface of the board 10. The removable assembly is
moved into the main board 10 until the pins of the male terminal 29 Insert
into the sockets of the female terminal connector 27, and the detents 82
and 83 enter the holes 106 and 107. The fully installed MCA configuration
is shown in FIGS. 2,3, and 9. To install the MCAconfigured adapter board 10
into a computer, the MCAcard holder 114 and card retainer 40  115 are
snapped onto the board 10. An MCA backplate 110 is secured to the board by
aligning the holes in the backplate with the openings 97 and 98 in the
grounding clips 95 and 96. The backplate 110 Is secured by thread- ing a
pair of thumbscrews 111 and 112 through the openings in the backplate and
into the openings 97 and 98. Other openings in the backplate allow the
coaxial connector 24 to extend through the backplate, and allow access to
the RJ11 connector 25. The board is now ready to be inserted into the
computer with the edge con- 45 tacts 14 engaging an MCA expansion slot (not
shown). It should be understood that the MCA card holder 114 and card
retainer 115 are not standard IBM MCA card holders and retainers. The
standard IBM-type card holders and retainers are permanently attached to
standard IBM MCA printed circuit boards by rivets, whereas the preferred
card holder 114 and card retainer 115 employed in the present invention are
removable so as to allow removal and reconfiguration of the board 50 for
use in a PCA environment. To reconfigure the board for a computer utilizing
a PCA architecture, the thumb screws 111 and 112 are removed, then the MCA
backplate 110, card holder 114, and card retainer 115 are removed. The
removable 



connector board assembly 20 then may be grasped and pulled outwardly,
sliding the tracks 70, 71 along the edges of the cutout 105 while
disengaging the female connector 27 away from the male connector 29, and 55
dislodging the detents 82 and 83 from the holes 106 and 107. When the
removable connector board assembly 20 is clear of the main board 10, it is
rotated 180 degrees so that the solder side 37 (FIG. 4) of the removable
board 35 and the base 62 of the holder face in the same direction as the
component side 11 of the main board 10, as shown in FIG. 10. The removable
connector board assembly 20 may then be slid onto the main board 7    EP 0
392 114 B1 within the cutout 105 in the same manner as described above. The
detents 82 and 83 move along the com- ponent side surface of the main board
10, and enter the holes 106 and 107 from the opposite side as previously
described. The female connector 28 is now aligned with the male connector
terminal 29, and the two become coupled as the connector board assembly 20
reaches its fully inserted position (not shown). 5       Still referring to
FIG. 10, to install the PCA configured adapter board 10 into a computer, a
PCA backplate 118 is secured to the board by aligning the holes in the
backplate with the openings 97 and 98 in the grounding clips 95 and 96. The
backplate 118 is secured by threading the thumbscrews 111 and 112 through
the openings in the backplate and into the openings 97 and 98. The board 10
is then ready to be inserted into the computer with the edge contacts 16
engaging a PCA expansion slot (not shown). 10     It thus will be seen that
when the removable connector board assembly 20 is changed from an MCA ori-
entation to a PCA configuration, and conversely, the external
communications connectors 24 and 25 change from positions extending above
the component side of the main board 10 to positions extending above the
solder side of the main board. Since the coaxial connector 24 and the RJ11
I connector 25 are on opposite sides of the axis of symmetry 13 (see FIG.
2), they also exchange positions with respect to the axis of symmetry 13 15
when the configuration of the removable assembly 20 is switched. It will
also be appreciated that the mechanical reconfigurability of the preferred
adapter board described above can easily be adapted for use with other
types of peripheral devices and connectors for purposes other than a
terminal emulator, while still remaining within the scope of the present
invention. For example, if the adapter 10 is employed as a graphics
interface for a high resolution RGB monitor, a monitor cable connector 20
(not shown) may be mounted on the connector board assembly 20, and the
connector repositioned with respect to the back of the computer cabinet to
maintain alignment with openings In the back. It will be therefore be
appreciated that the present invention is operable with a wide variety of
personal computer peripheral func- tions. 25 Preferred Circuitry Inasmuch
as the disclosed embodiment of the present invention of a dual computer
architecture peripheral adapter comprises a terminal emulator as the
peripheral function, next will be described the preferred Interface
circuitry for interfacing two different personal computer architectures,
the PCA architecture and the MCA ar- 30 chitecture, to a terminal emulator
peripheral function. Turning in this regard to FIG. 12, the preferred
circuitry 30 for interfacing the adapter board to the PCA and MCA computer
architectures is shown, with the particular peripheral function of
providing a terminal emulation circuit for effectuating 3270 emulation
protocols. The pre- ferred interface circuit 30 is constructed around a
computer interface gate array 120 and a dedicated micro- processing circuit
or CPU 122, designated the JR CPU, for carrying out 3270 protocol
functions. Signals con- 35  stituting 3270 communications are received via
the BNC/coax connector 24 or the RJ11 connector 25 at an analog interface
circuit 40, which is connected for communications with the JR CPU 122. As
will be understood by those skilled in the art, peripheral device
interfaces for different computer buses such as the MCA bus 14 and the PCA
bus 16 typically carry out many of the same basic functions, namely,
receiving address information from address signals, decoding the address
signals to determine if the particular 40 peripheral circuit is being
addressed by a host CPU, receiving and transmitting data signals,
generating and processing interrupts, timing to accommodate the various
cycles on the buses, and performing other types of computer system control
functions. While there are various (and often substantial) differences
between the MCA bus and the PCA bus, including but not limited to the
pinouts of the bus connectors and the physical di- mensions of the contacts
on the edge connectors, there are nonetheless similarities. 45      The
present Invention capitalizes on the similarities between functions common
to both bus architectures. Significant efficiencies in usage of board real
estate and components are obtained in the present invention by providing
computer interface functions common to both buses and providing services to
both buses through a custom VLSI computer interface gate array 120, while
still allowing for the differences between the buses. The computer
interface gate array 120 performs most of computer interface services and
functions common 50  to both the PCA and the MCA bus. Referring in this
regard to FIG. 12, the address lines AOO-A19 of both the MCA bus 14 and the
PCA bus 



16 are provided to the computer interface gate array 120 for decoding.
Since the MCA bus 14 includes more address lines than the PCA bus, the
address lines A20-A23 of the MCA bus are provided to a card select ad-
dress decode circuit 126 for decoding whether the particular adapter card
10 is being addressed on the MCA 55   bus. The output of the decoder 126 is
a signal denominated/ADSEL, which becomes low true when the par- ticular
adapter is addressed on the MCA bus. (Note: for purposes of the following
discussion, a slash "/" pre- ceding a signal name signifies a low true
signal.) The determination of whether the PCA bus 16 or the MCA bus 14 is
active is made by signal denominated 8    EP0392114B1 MCA UNIQUE GROUND,
provided on line 128. This signal, also denominated PCMDL, is derived from
one of the pins of the MCA bus 14 which is grounded only when the adapter
is plugged into an MCA bus; the line is pulled up to five volts by a pullup
resistor R2, so that if the adapter board is plugged into a PCA bus 16, the
signal PCMDL will be high. The PCMDL signal accordingly identifies which of
the two different computer ar- 5   chitectures is being employed. Data
signals DOO-D07 from both the MCA bus 14 and the PCA bus 16 are provided to
a low byte transceiver circuit 130, which is a bidirectional circuit. The
data signals or bus BDO-BD7 from the transceiver 130 are then provided to
the computer interface gate array 120, as well as to the JR CPU 122, for
data transfers. The data lines BD0-BD7 are considered as the low byte of a
16-bit data path. 10      Those skilled In the art will understand that the
MCA bus 14, being either an 8,16, or a 32-bit bus, includes at least
additional data signals D08-D15. These line are considered the high byte of
a 16-bit data path. In a configuration wherein the adapter is operative as
a 16-bit bus, the data signals DOB-DI 5 from the MCA bus 14 are provided to
a high byte driver 131, which buffers the high data byte to data lines
BD08-BD15. The high byte lines BD08-BD1 5 are provided to a high byte
transceiver 132, as well as to a high byte random access 15  memory (RAM)
134. The high byte RAM 134 constitutes part of the triple port RAM, is
preferably an 8K by 8 or 32K by 8 static RAM. The RAM 134 is addressed by
the address lines MA0-MA7, which are provided as output address lines from
the gate array 120. The RAM 134, 136 can be expanded to a total of 64K
bytes, if 32K byte RAM chips are employed. It will be understood that data
for the high byte RAM 134 may originate either from the host bus line DO8-
20   D15, or internally via internal data lines MD0-MD7. If data originates
on the data lines MD0-MD7, it passes through the high byte transceiver 132.
The data lines MD0-MD7 are an internal data bus which is connected between
the high byte transceiver 132, the computer interface gate array 120, the
low byte RAM 136, and a program read-only memory (ROM) 138. Both the RAM
134,136 and the ROM 138 may be up to a total of 64K bytes each and are
addressed with the address lines MA0-MA7 and BA0-BA7. 25      Control
signals such as clocks, address strobes, memory refresh signals and the
like from both the MCA bus 14 and the PCAbus 16 are provided as the signals
denominated SYSTEM CONTROL BUS to the computer interface gate array 120.
Interrupt request signals such as /IRQA-/IRQD from both the MCA bus 14 and
the PCA bus 16 are also provided to the gate array 120. As will be
discussed in greater detail below, the computer interface gate array 120
includes a plurality of 30  data storage registers required for
implementing the various 3270 protocol and mainframe communication
functions. Accordingly, signals emanating from the computer interface gate
array 120 include address lines MA0-MA7, which form a memory address for
the memories 134, 136, 138. An address latch 140 buffers the address
signals MA0-MA7 and forms a low address comprising signals BA0-BA7, which
are provided to the memories. 35      The gate array also generates MEMORY
CONTROLsignals for the memories 134,136,138. These signals are provided to
a memory control programmed logic array (PAL) 142, which provides specific
memory control signals for controlling the reading from and writing to the
memories. The JR CPU 122, being a dedicated special purpose computer
itself, is able to address memory to access instructions and data in a
manner similar to other computers. Accordingly, address signals CAOO-CA1 3
are 40  provided as a bus between the computer interface gate array 120,
the JR CPU 122, and a microcode RAM 144a, 144b. The microcode RAM 144 is
preferably 8K by 8 static RAM, and provides data buses denominated CD0-CD7
and CD08-CD15. The RAM 144 is employed for storage of instructions for the
JR CPU 122. These instructions are download from a host PC, and configure
the JR CPU to operate in one of a plurality of different emulation modes,
such 45  as IRMA, PJ, IBM Advanced Adapter, and the like. A set of option
switches 146 are read by the computer interface gate array 120 during the
power up cycle. The computer interface gate array 120 enables the switch
driver 147 to drive switch information onto the CDO- CD7 bus. When the
computer interface gate array 120 is being used in an MCA environment, the
input switch 



information is used to generate alternate adapter ID information. This
allows the computer interface gate array 50  to be used in a plurality of
different designs, each with a unique identifier. When the computer
interface gate array 120 is being used in a PCA environment, the input
switch information is used to establish base address locations for
resources installed on the adapter. This must be done to ensure that no two
devices (the adapter and another peripheral device) share the same address
space. Turning next to FIG. 13, the computer interface gate array circuit
120 is preferably constructed as a custom 55   orsemi-custom VLSI gate
array. The primaryfunctional blocks of the computer interface gate array
120 include a latch circuit 150 which is used to latch in various address
information and status information which may be transitory, address
multiplexers 152, 153, 157, 158, a configuration register bank 160 for
storing information concerning the setup, a peripheral function or emulator
register bank 162 for storing information specific to 9    EP 0392 114 B1
the execution of the adapter's particular function (in this case, terminal
emulation), decoder circuits 168, 169, a triple port RAM controller 165, a
PC cycle control circuit 170, a switch capture circuit 175, a JR CPU
monitor and control circuit 180, and an interrupt control 190. The
configuration register 160 stores configuration data downloaded via a PC
DATA BUS. The register 5   includes an MCAconfiguration register MCACONFIG
'A' REG, dual purpose MCA and PCAconfiguration reg- isters MCA & PCA
CONFIG'B' REG and MCA & PCA CONFIG 'C' REG, and an MCA CONFIG' D 'REG. The
incoming address lines A00-A19 are provided to various locations in the
circuit 120, including a pro- grammable base address comparator 156.
Address lines A00-A12 are provided to the latch circuit 150 for stor- age
of these bits of the address as the latched address signals LA00-LA12. The
base address comparator 156 10 compares the incoming addresses to various
base addresses, and provides output signals at the beginning of a bus cycle
indicating that a selected base address has occurred on the address bus.
The base addresses correspond to addresses in the address space of the host
CPU assigned to a particular programming interface Output signals from the
base address comparator 156 include the signals RAM BASE, ROM BASE, JR
BASE, PJ BASE, IRMA BASE, SIRMA BASE, IBM BASE, and GLOBAL REARM BASE.
These output signals 15 are provided to the latch 150. The signal
denominated RAM BASE occurs when the address on the address linesA00-A19
corresponds to the address PCASEGMENTorMCARAM BASE SLCT, depending upon
whether PCA mode or MCA mode, respectively, is selected by the select
signal PCMDL. A multiplexer 157 selects be- tween these two address
segments, depending upon the mode selected. RAM BASE and subsequently PC
MEMREQ (from decoder 168) indicates that the triple port RAM 134, 136 has
been selected by the host PC 20 for a read or write operation. Similarly,
the comparator 156 provides the signal ROM BASE to the latch 150 in
response to comparison between the address lines A00-A19 and an address
segment of either PCA ROM BASE SLCT or MCA ROM BASE SLCT. These two address
segments are selected by a multiplexer 158, depending on whether PCA or MCA
mode is selected by the select signal PCMDL. The ROM BASE signal indicates
that the ROM 138 has 25 been selected for a read operation. The address
segments MCA RAM BASE SLCT and MCA ROM BASE SLCT are stored in the register
MCA CONFIG' D 'REG In the configuration register bank 160. The address
segment PCASEGMENT is stored in a corresponding register PCA SEGMENT in the
bank 160. The segment PCA ROM BASE SCLT is derived from the switch capture
circuit 175 and is a function of the settings of the option switches 146.
These address seg- 30 ments are set up and stored during system
configuration. Other configuration information stored in the MCA CONFIG 'A
REG register bank 160 includes the MCA CARD ENABLE signal, which is
provided to the decoder 156 to indicate that MCAoperation has been enabled.
The MCA IO BASE SLCT is an address segment indicative of the address region
for I0 operations in the MCA mode. This address segment is provided to
multiplexer 152, which selects between MCA I0 BASE SLCT and 35 PCA I0 BASE
SLCT from the switch capture circuit 175, depending upon whether PCA or MCA
mode is op- erational. The address segment MCA JR BASE SLCT is also stored
in the MCA CONFIG 'A' REG. This address, which corresponds to an address
space for operation in the JR mode in an MCA machine, is provided to mul-
tiplexer 153, which selects between MCA JR BASE SLCT and PCA JR BASE SLCT
from the switch capture 40 circuit 175, again depending upon whether the
mode is MCA or PCA. The outputs of the multiplexers 152, 153 are the
address segments 10 BASE SELECT and JR BASE SE- LECT, respectively, which
are then compared by the comparator 156 to the instantaneous address on the
ad- dress bus to detect when one of these address spaces is being chosen
for an I/O operation. Interrupt configuration information is stored in the
register MCA & PCA CONFIG 'B' REG in the register 45 bank 160. The signals
INT VECT SELECT, INT TYPE, and INT ENABLE signify an interrupt vector,
interrupt 



type, and interrupt enable, respectively. Also stored in this register is a
flag to enable operation of the triple port RAM denominated 3 PORT RAM EN,
which is provided to the decoder 156. As previously mentioned, the various
terminal emulator modes (e.g. IRMA, PJ, IBM Advanced Adapter, etc.) are
implemented with programming in the JR CPU 122. Operation in a selected
mode provides a programming 50  interface, as defined above, comprising a
predetermined set of parameters, commands, and registers needed by a
software driver in the host PC to allow the software driver to effectuate
operation in a particular emulator mode. The associated programming
interfaces which are operative with the present invention employ resourc-
es in the computer interface gate array 120, namely, a group of emulator
registers and handshake flags in the register bank 162, and also employ the
resources of the triple port RAM controller 165. Each group of registers 55
occupies a portion of the host PC's I/0 address map beginning at a
predetermined base I/O address when enabled. Enablement of a particular
programming interface is determined by flags in the configuration register
160. The register MCA & PCA CONFIG B REG contains flags for enabling the PJ
mode (PJ ENABLE) and the IRMA 10    EP 0 392 114 B1 mode (IRMA ENABLE),
while the register MCA & PCA CONFIG 'C' REG contains flags for enabling the
IBM Advanced Adapter mode (IBM ENABLE) and the SIRMA mode (SIRMA ENABLE).
Related select signals SIR- MA BASE SLCT and PJ BASE SLCT are also provided
to the decoder 156 to signal when a base address for the SIRMA and PJ modes
has been detected on the address bus. 5      These programming interfaces
are selectively enabled via software during system initialization. A
partic- ular programming interface is enabled at a particular base address
as determined by certain bits in the con- figuration register bank 160. The
programmable base address comparator 156 compares the selected base address
forthe enabled programming interface to AOO-A19 and when the appropriate
address range is detected an associated programming interface base signal
is asserted (e.g. GLOBAL REARM BASE, IBM BASE, SIRMA 10  BASE, PJ BASE,
IRMA BASE, and JR BASE) on lines 159. These signals are subsequently
decoded and syn- chronized with timing signals in the decoder circuit 168
to generate individual register enable signals and strobes for reading and
writing specific registers in the emulator register bank 162. The PCA
address bus A00-AI 9 remains stable throughout the PCA bus cycle. The MCA
address bus AOO- A19 is not latched throughout the MCA bus cycle and has to
be latched by the transparent latch 150 in the 15  computer interface gate
array 120. The programming interface base signals 159 generated by the
program- mable base address comparator 156 are determined in part by the
address and they also have to be latched before the address changes. The
latched address and the latched programming interface base signals are used
by the decoders 168 to generate individual register enable signals for
reading and writing specific registers In a particular programming
interface which is part of the register bank 162. The transparent latch 150
latches 20  the address and base signals when /ADL asserts during an MCA
bus cycle. The transparent latch 150 remains transparent during a PCA bus
cycle as determined by PCMDL. The output of the latch circuit 150 comprises
a plurality of the latched addresses and signals, which are provided to the
decoder circuit 168. Also provided to the decoder are read and write
signals /RD and /WR from the PC cycle control circuit 170. The decoder 168
is divided Into functional blocks shown in FIG. 13 as MCA 25 CONFIG DECODE,
PCA SHARED INTERRUPT, IBM & SIRMA DECODE, IRMA& PJ DECODE, JR DECODE, and
RAM & ROM DECODE. These functional blocks receive particular latched
signals indicative of a certain mode of operation or detection of a
particular base address, the /RD and /WR timing signal, and various latched
address signals LAO-LA3, and provide output strobe signals on lines 167 to
read and write various registers in the register bank 162. The outputs from
the latch 150 also include a latched address bus LAOO-LA12 to the 30   RAM
controller 165, and latched control signals LATCH/SO, LATCH/SI, LATCHICMD,
and LATCH M/IO. The latches 150 provide the signal LATCH SETUP BASE to the
MCA CONFIG DECODE block in the de- coders 168, whose output is employed to
select certain of the setup registers in the configuration register 160
during system setup. The PCA SHARED INTERRUPT block in the decoder 168
receives the signal GLOBAL REARM BASE, 35  and provides a /GLOBAL REARM
signal defined in the IBM Technical Reference for the Personal Computer AT
(IBM Document No. 6183355) to the interrupt control 190. The IBM & SIRMA
DECODE functional block in the decoder 168 receives LATCH IBM BASE and
LATCH SIRMA BASE, and provides output strobes to associated registers
denominated IBM & SIRMA INTERFACES in the register bank 162. 40
Similarly, the IRMA & PJ DECODE functional block in the decoder 168
receives LATCH PJ BASE and LATCH IRMA BASE from the latches 150 and
provides output strobes to associated registers in the PJ & IRMA INTERFACES
registers in the register bank 162. 



The JR DECODE functional block in the decoder 168 receives the LATCH JR
BASE signal from the latches 150 and provides output signals for directing
input/output of the JR processor. These output signals in- 45  clude /JRCS
for chip select ofthe JR processor chip 122, /JRWR as a write signal to the
JR chip, and JRAO- JRA3 as register select addresses for the JR chip. The
RAM & ROM DECODE functional block in the decoder 168 receives the LATCH ROM
BASE and LATCH RAM BASE signals from the latches 150, and provides an
output signal denominated LATCH ALL BASE to the PC cycle control circuit
170, and also read and write control signals PC RD/WR and PC MEMREQ to 50
the triple port RAM controller 165 to signify a memory operation to the
triple port RAM. The LATCH ALL BASE signal is to inform PC cycle control
170 that the address on the PC address bus is for this board and that PC
cycle control should begin to process a read or write operation, whichever
is appropriate. In other words, there has been a base decode for IRMA, PJ,
JR or any of the other bases that may be enabled, and the PC cycle control
should carry out its function. 55      The cycle control circuit 170 also
receives a LATCH M/10 signal, a LATCH /CMD signal, a LATCH /S1, and a LATCH
/S0 signal from the latches 150, and a RAM BUSY signal from the RAM
controller 165. The cycle control circuit then provides control signals /RD
and /WR for controlling the reading or writing to the registers in the
register bank 160, and an MCA/PCA channel ready control signal CHRDY, a
direction signal /RDIR, and 11    EP0392 114 B1 an enable signal /DBEN,
which control the operating mode of transceivers 130 and 131. It will be
recalled from the discussion of FIG. 12 that the lines CD0-CD7 are
connected to option switches 146 through switch driver 147. Immediately
after a power-on condition, the switch settings are sampled by the computer
interface gate array 120 when /RDSWITCH is asserted. The data is stored
inside the switch capture 5   circuit 175. When the preferred embodiment of
the adapter 10 is installed in a PCA bus, the switches 146 define base
addresses PCA I0 BASE SLCT, PCA ROM BASE SLCT, and the PCA JR BASE SLCT.
When installed in an MCA bus, the switches 146 provide an alternate adapter
low byte identifier denominated MCAALT ADPT ID LOW. The adapter ID is a two
byte value assigned to each different type of MCA compatible adapter in
com- 10  pliance with the PS/2 Model 50 and 60 Hardware Technical Reference
manual published by IBM Corporation. The gate array circuit 120 further
comprises a JR CPU monitor/control circuit 180 which receives signals from
the JR CPU 122 denominated /JRRD, /LOWR, CA11-CA1 3, and CPU CLKIN. By
monitoring these sig- nals, the circuit 180 can determine when the JR CPU
is accessing memory mapped I/O and triple-port RAM. The triple port RAM
controller 165 receives JR RD/WR and JR RAM REQ from the monitor/control
circuit 180. 15  This circuit also creates /FWEN which disables the
microcode RAMs 144a and 144b when the JR CPU Is ac- cessing the gate array
120. The JR CPU 122 interface timing requirements are not necessarily
synchronous with MCAand PCA control and bus timing. Accordingly, the PC
cycle control circuit 170 provides JR timing signals denominated JR TIM-
ING to the JR DECODE circuit within the decoders 168. These timing signals,
together with LATCH JR BASE, 20  LA3-LAO. /RD, and /WR, develop clock
synchronized JR control signals denominated /JRCS, /JRWR, and JRA0-JRA3 to
properly sequence the operation of the JR CPU. The RAM controller 165 is
operative to generate appropriate memory control signals on lines 166 for
con- trol of the triple port RAM described in connection with FIG. 12. The
memory control signals on lines 166 include the signals MA0-MA7, MD0-MD7,
/EXTRDY, /PCRDY, SS0, SS1, /DPWR, /DPRD and /LATCH. The RAM 25   BUSY
signal is also provided from the RAM controller 165 when a triple port
memory operation is under way. The RAM controller 165 is further connected
to receive the JR address bus CA00-CA11, latched address lines LA00-LA12,
and control signals EXT REQ, DAD0, PC RD/WRJR RAM REQ, JR RD/WR, and PC MEM
REQ. The /EXTRDY is provided for control of an external coprocessor (not
shown), which may be employed on the adapter 10. The present invention can
support three asynchronous interfaces to the triple port RAM--the 30  host
PC, the dedicated JR processor, and a coprocessor, if present. The
coprocessor accesses the RAM by activating EXTREQ, which is provided to the
RAM controller 165. That signal is synchronized to gate array's clock, and
an internal arbitration circuit (not separately shown) determines whether
there is time slot available for an external cycle for the coprocessor. If
no slot is available, the external processor must wait (it means that the
JR circuit or the PC is busy accessing the RAM). When a time slot is
available, controller 165 cycles the 35  request and takes /EXTRDY low, and
then takes it high. When /EXTRDY goes high, it means that cycle has been
completed and any read data should be latched. Still referring to FIG. 13,
an  internal PC data bus comprising lines BD0-BD7, which it will be
recalled in- cludes the low byte which can be received from the MCA or PCA
bus, Is provided through bus buffer 182. An internal PC DATA BUS is
provided from the bus buffer 182 and connected to the RAM controller 165 as
well 



40  as to various ones of the registers in the register banks 160 and 162,
so as to allow transfer of data from the host personal computer to various
registers. It will be recalled from the discussion above that the internal
microcode RAM 144 may be downloaded from a host personal computer through
the data lines BD0-BD7. Data to be downloaded from the host system is
transferred through the low byte transceiver 130 (FIG. 12) and applied
directly to lines BDO-BD7 of the JR 45   CPU 122. The lines BD0-BD7 form a
bidirectional port used to transfer control and download data to and from
the JR CPU 122. Download data is steered by logic internal to the JR CPU
122 to either the CD0-CD7 data bus or the CD8-CD15 data bus and thus to its
associated RAM 144a or 144b, depending upon an address provided by
JRA0-JRA3. The JR CPU data bus CD0-CD7 is a multi-function bus, and is used
to write operational and control in- 50  formation to the associated
microcode RAM 144a, to write operational and control information to the
computer interface gate array registers 160, 162, and to write operational
and control information to the triple port RAM controller 165 as well as
the associated RAM 134, 136. Alternatively, the JR CPU data bus CD0-CD7 is
used to read instructions and variable data from the low byte microcode RAM
144a, to read operational and control information from various registers
within the computer interface gate array 120, to read operational and
control 55  information from the triple port memory controller 165 as well
as the associated RAM 134, 136, or BIOS ROM 138 if installed. Still
referring to FIG. 13, various of the registers 160 may be accessed by the
JR CPU 122 via the JR DATA BUS, through the buffer 176 to the data lines
CDO-CD7. These registers are accessible by both the JR CPU 12    EP 0 392
114 B1 122 as well as a host PC. The registers 160,162 comprise means for
storing operational parameters associated with the implementation of the
terminal emulator peripheral function, and can be read from and written to
by the host personal computer. Since those skilled in the art will
understand that values for various operational parameters are required to
implement many peripheral functions in the preferred embodiment such as
IRMA, 5   IBM Advanced Adapter, PJ, and other emulator modes, further
discussion of the specific functions for these register locations will not
be provided. For detailed Information on these parameters, the reader is
referred to IBM Personal System/2 Model 50 and 60 Technical Reference, IBM
document number 80X0902, and the tech- nical reference for the 3270
Advanced Adapter referenced above. Finally with regard to FIG. 13, an
interruptcontrol circuit 190 is provided for handling the
interruptfunctions 10  of the preferred adapter board 10. The circuit 190
receives interrupt vector information INTVECT SELECT stor- ed in the
register group MCA & PCA CONFIG 'B' in the register bank 160, an interrupt
request INT REQ from the IBM & SIRMA programming interface registers in the
bank 162, an interrupt request INT REQ from the PJ & IRMA programming
interface registers in the bank 162, and /GLOBAL REARM from the decoder 168
asso- ciated with the PCA shared interrupt functional block, to effect the
assertion and control of interrupts. The out- 15  put signals /IRQA, /IRQB,
/IRQC, and /IRQD from the circuit 190 allow implementation of the interrupt
handling capabilities of the adapter. Next, various signals provided to and
from the computer interface gate array 120 will be described. In the
following description, the first name is the signal name which is
associated with operation in MCA mode, while the parenthetical name of the
signal is the signal name associated with operation in PCA mode. As before,
20  slash ("/") before a signal denotes negation or a low-true signal.
Those skilled in the art will understand that certain of the signals
comprise bus control signals common to both the PCA and the MCA bus
architectures, while other signals comprise control signals unique to a
particular architecture. Yet other signals described comprise control
signals for controlling the communication of data internal to the circuit
30, so that data and instructions communicated from an operatively
associated computer system may be routed to appropriate lo- 25  cations in
the microcode RAM 144, to and from locations in the display memory 134,136,
to and from registers within the gate array 120, and to and from the JR CPU
122. The signals CD7-CD0 comprise a tri-state controller data bus which is
used by the JR CPU 122 in I/0, instruction fetch, and memory operations.
This bus is input by the computer interface gate array 120 during local
power up to obtain the current option switch 146 settings located on the
adapter. In PCA mode, this data 30  establishes base addresses for
resources located on the adapter. In MCAmode, this data establishes adapter
ID information used by the host system. The signal /LOWR corresponds to a
JR LOW WRITE STROBE. This signal is asserted by the JR CPU 122 to inform
devices that valid data is present on lines CD7-CDO during JR write cydes.
The signal /JRRD is a read strobe signal is asserted by the JR CPU 122 to
inform devices of the type of 35  cycle the JR CPU is currently executing
(read or write). This signal remains active (low) at all times unless a
write cycle is being performed. 



The signal /FWEN is a firmware enable control signal, and is asserted (low)
by the gate array 120 to enable the operation of the JR CPU microcode RAMs
144a, 144b. This signal disables the RAM 144 (/FWEN = H) when the gate
array is selected for JR I/0. 40      The signal JR CLKIN is a clock signal
used by the gate array 120 to synchronize data transfers between the gate
array and the JR CPU 122, and to arbitrate triple port memory timing
between a host PC or external coprocessor. This clock is developed by the
JR CPU and provided to the JR CPU monitor and control circuit 180 In FIG.
13. The address lines CA13-CAOO constitute a JR CPU 122 address bus, and
represent addresses originating 45  from the JR CPU 122. This bus is
monitored by the computer interface gate array 120 to determine when an
operation targeted to the computer interface gate array 120 has been
requested. CA13 is the most significant bit and CAOO is the least
significant bit. The DAD0 output pin of the JR CPU 122 Is used to indicate
in byte operations whether the low byte is the source/destination (DAD0 =
L), or the high byte is the source/destination (DAD0 = H). 50      The
clock signal SYSCLK is a PCA mode system clock. This signal is used by the
gate array 120 in gen- erating interrupt timing which compiles with the IBM
shared interrupt protocol. This clock is normally a divide- by-three of the
PCA host system oscillator. This input is pulled down through a 30 K ohm
resistor internal to the gate array and is not used in MCA mode. The signal
/CMD (/IOW) comprises an MCA mode command line or a PCA mode I/O write
line. This signal 55  is issued by a MCA type system to initiate processing
of a command present on the system's status lines. The signal informs the
gate array 120 that a request may be beginning (or ending). In PCA mode,
this pin is used to input /IOW (I/O write) from the host PC and inform the
gate array that an I/O write cycle is currently taking place. In either
mode, this signal is active low. 13    EP0392114B1 The signal M/IO (/IOR)
constitutes an MCA mode memory I/O status or a PCA mode I/O read line. The
signal is driven by an MCAtype system to indicate to slave devices that the
current cycle is for memory devices (M/IO = H) or I/0 devices (M/IO = L).
In PCA mode, the signal is used to input /IOR (I/O read) from the host PC
and inform the gate array 120 that an I/O read cycle is currently taking
place. 5       The signal /S1 (/MRD) comprises an MCA mode status bit 1, or
a PCAmode memory read command signal. This signal identifies the type of
cycle to be performed in microchannel mode (in conjunction with /SO). In
PCA mode this signal is issued by the host PC to request a memory read
cycle (active low). The signal /SO (/MWR) comprises an MCA mode status bit
0 signal, or a PCAmode memory write command signal. This signal identifies
the type of cycle to be performed in MCA mode (in conjunction with /S1). In
PCA 10   mode, this signal is issued by the host PC to request a memory
write cycle. The signal /CDSETUP (AEN) comprises an MCA mode card setup
control signal, or a PCA mode address enable status bit. This signal is
asserted by an MCA system to place the card in setup mode (initialization
of programmable option selects). In PCA mode, this signal is issued by the
host PC to indicate whether or not the current address on the bus is valid
or should be ignored. 15      The address lines AOO-A19 comprise a host
system address bus (MCAor PCA). The address bus is active high. The signal
ROMINST comprises a ROM installed status bit. This status line can be read
by the JR CPU 122 to determine whether or not an extended BIOS ROM is
installed on the adapter card as the ROM 138. Additionally, this bit will
enable (if H) ordisable (if L) internal decoders for selection of the ROM
138. This signal 20  requires an external pullup resistor if ROM cycles are
to be enabled. The signal /ADSEL comprises an address selected status bit.
This line is used to inform the gate array 120 whether or not the current
address on the address bus is over or under 1 megabyte. It is generally
formed by a decode of address bits 20-23 and will inhibit the gate array If
inactive (H), or enable the gate array if active (L). This line prevents
allasing of the gate array in a system operating with greater than 1
megabyte of address 25  space. The signal /CDSFDBK comprises an MCA mode
card selected feedback signal. This line is activated In response to a MCA
based system generating a valid slave address. This signal is used to
inform the host that a card is present on the bus. The signal /CDDS16 is an
MCA mode 16 bit data select. This line is activated by the gate array 120
in re- 30  sponse to a valid triple port RAM base being detected. The MCA
system uses this bit to control whether 16 bits of data are to be
transferred In a single bus cycle or 8 bits of data are to be transferred.
The signal /ADL (ALE) comprises an MCA mode address latch control signal
and a PCA mode address latch enable. In the MCA mode, this input is used to
latch AOO-A12, /S0, /S1, /CDSETUP, M/IO, /CMD, RAM 



BASE, ROM BASE, IBM BASE, IRMA BASE, PJ BASE, SIRMA BASE, and GLOBAL REARM
BASE values 35  into the latches 150. In PCA mode, this line is used to
latch the status of /ADSEL. In MCA mode, the address latches are
transparent when /ADL is high. In PCA mode, the latch for /ADSEL is
transparent when /ADL is high. The signal /RST is a reset signal. This
input is used to reset the configuration register bank 160 to prepare for
host system initialization without disturbing the JR CPU interfaces and
triple port memory control. A 3270 ,   40  session will not be broken by
asserting this line. The signal /LRST is a local reset signal. This input
is used to reset the JR CPU interfaces and the triple port memory control.
A 3270 session will be terminated when this signal becomes active. Taking
/RST and /LRST simultaneously active and then inactive will bring the gate
array 120 up from a cold start. The signal IMEMSC16 is a PCA mode memory
size status bit. In PCA mode, this signal may be asserted 45  to inform the
host CPU that the memory selected is 16 bits wide. The gate array 120 may
assert this line when a valid RAM base address has been detected. The
signal CHRDY is a card "channel ready" status signal. This signal is
generated by the gate array 120 to signal the host CPU that the requested
operation is currently complete (H) or not complete (L). The host CPU
inserts wait states in the current bus cycle until the gate array responds
with channel ready status. The 50   gate array 120 will complete any
operation within 1.8 microseconds. The signal PCMDL is a PC mode status
bit. This signal is used by the gate array 120 to establish its current
operating mode, MCA or PCA. When this signal is high, PCA mode is
configured. When this signal is low, MCA mode is configured. The signal
/IRQD is the MCA mode interrupt request D, or PCA mode interrupt status for
/IRQB. In MCA 55   mode, this pin is an interrupt request output. In
PCAmode, this pin is an inputfor obtaining the status of interrupt channel
"B' (/IRQB) to support the IBM interrupt sharing protocol. The signal /IRQC
is the MCA mode interrupt request C, or the PCAmode interrupt status
for/IRQA. In MCA mode, this pin is an interruptrequestoutput. In PCAmode,
this pin is an inputforobtaining the status of interrupt 14    EP0392114B1
channel "A" (IRQA) to support the IBM interrupt sharing protocol. The
signal /IRQB is the interrupt request B signal. This signal is asserted by
the gate array 120 to initiate interrupt service for a level "B" interrupt.
The signal /IRQAis the interrupt requestAsignal. This signal line is
asserted by the gate array 120 to initiate 5   interrupt service for a
level "A" interrupt. The signal /RDIR is a data transceiver direction
control signal. This signal is asserted by the gate array 120 to indicate
that a read operation is in process by the host system CPU, and that the
gate array is going to drive data outbound. Moreover, the signal is used
for controlling the direction of an external data bus buffer. /RDIR Is low
for host system reads, high for host system writes. 10      The signal
/DBEN is a data transceiver enable control signal. This signal is asserted
by the gate array 120 to indicate that data is to be passed either to or
from the host PC system and that the external data transceiver should be
enabled. /DBEN is active low (to enable the external transceiver). The data
bus lines BDO-BD7 comprise a host data bus. These eight lines form a
bidirectional data bus for communicating data to and from the host PC
(MCAor PCA) and the gate array 120. This bus may contain mem- 15  ory or
I/0 data going to or coming from the gate array. The BD bus is active high.
The signal /186INTOUT comprises an interrupt input signal for an
intelligent coprocessor (now shown). As a specific example, when the
SUPER-IRMA terminal emulation mode (SIRMA) is implemented using the pres-
ent Invention, the host PC will set a status bit in the register bank 166
to cause the assertion of this signal. This in turn informs the intelligent
coprocessor (if present) that the host PC needs attention. 20      The
signal /186INTIN comprises an intelligent coprocessor interrupt request
input signal. This signal is used to inputan interruptrequesttothe computer
interface gate array120 from an intelligent coprocessor requesting service
from the host PC. This line when pulsed (with interrupts enabled) causes
/IRQA, /IRQB, /IRQC, or /IRQD (which- ever is selected) to be asserted and
a "186 interrupt request" status to be available in an interrupt status
register INTERRUPT STAT REG in the emulator register bank 162. An
intelligent coprocessor should pulse this line 25  low, then release it to
generate a host system interrupt. The signal /EXTRDY is an external memory
request ready status signal. This signal line is cycled by the gate array
120 to inform an intelligent coprocessor that a requested external memory
cycle has been complet- ed. When active (low), this line makes
"transparent" any external latches/drivers associated with the intelligent
coprocessor's data bus (not shown). When high, data read from the RAM 134,
136 is latched and a status bit 30   is set to indicate completion of the
external cycle. 



The signal /EXTREQ is an external memory cycle request This signal line is
sampled by the RAM con- troller circuit 165 within the gate array 120 to
determine if an external memory cycle has been requested. If requested, the
gate array will execute the external cycle In the next available time slot,
and cycle /EXTRDY when complete. External memory requests have the lowest
priority. External requests can occur asynchro- 35   nously with the 18 MHz
clock. The signal B18MHZ Is a clock signal, and is used bythe gate array
120 to control mostfunctions and timing. Additionally, It is used to
resolve metastability issues between the JR CPU 122 (if run asynchronously
with the gate, array), an external coprocessor, and memory control. The
signal /RDSWITCH signif ies read the configuration switches 146. This
output is activated by the gate 40  array 120 after local reset (/LRST) has
gone active, then inactive, When /RDSWITCH is active (low), config- uration
switch data is captured into the gate array through the lines CD0-CD7.
/RDSWITCH returns to its in- active (high) state after switch information
is input. The data lines MD7-MD0 comprise a triple port RAM memory data
bus. This memory data bus is a bidir- ectional bus used for transferring
data between the JR CPU 122 and triple port RAM 134, 136, or between 45
the host PC system CPU and the triple port RAM. This bus is always tristate
unless the gate array 120 is writing to triple port RAM or the triple port
RAM is driving data to the gate array. The signal /PCRDY is a PC ready
strobe signal. This output is used to control the latching of any high byte
driver/latches employed in a 16 bit interface bus of the host CPU during
triple port read cycles. When this signal is active (low), the external
latches should be made transparent. When this signal is inactive (high),
the external 50  high byte data should be latched. In host PCs employing
the disclosed embodiment, data needs to be latched since the memory control
state machine does not wait for acknowledgement from the host CPU that a
cycle is complete (i.e., there is no response to host deactivation of /CMD
or /MRD). The signal /DPWR is a triple port RAM write strobe signal. This
output is used to store data on bus lines MD0-MD7 into the triple port RAM
134, 136 during a host PC or JR CPU cycle. It is directly connected to 55
the /WE (write enable) inputs of RAM devices. During externally requested
cycles (from an intelligent copro- cessor, if present), both /DPWR and
/DPRD are active (low) simultaneously and are employed to generate cor-
rect RAM timing and synchronization. The signal /DPRD is a triple port RAM
read strobe signal. This output is used to enable the output of the 15
EP 0 392114 B1 RAM devices 134, 136 during a host PC or JR CPU cycle. It is
directly connected to the /OE input of RAM de- vices. During externally
requested cycles (from an intelligent coprocessor, if present), both /DPWR
and /DPRD are active (low) simultaneously and are employed to generate
correct RAM timing and synchronization. The signal /LATCH is a lower
address latch or strobe signal. This output is used to control latching of
a 5   74LS373 type device used for demultiplexing the MAO-MA7 address bus.
When /LATCH is high, the LSB of address will be output on the MA bus.
/LATCH goes low (active) to capture the LSB of the memory address. /LATCH
is also used to enable the decode of the status bits SSO and SSI in
determining the type of cycle being requested. The signals SS1, SS0 are
triple port RAM control status/command bits 0 and 1. These outputs are used
by the memory control PAL 142 to determine gating and data path control for
the currentcycle being processed. 10 Their encodings are as follows: SS0
SS1   Cycle T 15                          L   L   JR CPU RAM cycle L   H
MCA/PCA/JR ROM cycle H   L   MCA/PCA RAM cycle H      H      external cycle
20 The signals JRAO-JRA3 comprise JR interface bus address bits 0-3. These
outputs are used to address one of fourteen specific registers within the
JR CPU 122 from the host CPU for reading or writing. The signal /JRCS is a
JR chip select line. This output is used for selecting the JR CPU internal
registers 25 for reading or writing, or downloading the microcode RAM 144.
The signal /JRWR is a JR write control line. This output is used to inform
the JR CPU 122 that the currently addressed port (via the JR interface bus
address) is to be written to (/JRWR active) or read from (/JRWR in-
active). The address lines MA7-MA0 comprise a triple port memory address
bus. These outputs form a multiplexed 30 address bus for the triple port
RAM 134, 136. When /LATCH is inactive (high), this bus reflects the least
sig- nificant byte of address to be used in triple port memory cycles;
after /LATCH becomes active, this bus switches and becomes the most
significant byte of address to the triple port RAM. The demultiplexed MA
bus 



thus forms a 16 bit address and allows for a maximum of 64 K bytes for
triple port RAM 134,136 or ROM 138. Turning now to FIG. 14, the JR CPU 122
is essentially a dedicated microprocessor for carrying out 3270 35
communications functions. The processor 122 may be considered as having
three basic ports--an external data port, a CPU interface, and an
encoder/decoder port. The external data port comprises the data signals
BDO-BD7, the register address lines JRA0-JRA3, a chip select line /JRCS, a
write strobe line /JRWR, an in- terrupt request line /IRPT, and a reset
line RESET. The CPU interface comprises the data lines CDo-CD15, address
lines CA0-CA1 3, a read signal /RD, a low byte write signal /LOWR and
/HIWR, and a clock out signal 40   CLK OUT (which becomes the clock signal
JR CLKIN). The encoder/decoder interface communicates the 3270 protocol to
the analog interface 40, and comprises the signals /DATA, DATA-1, TA, and
RCVD. From the foregoing, those skilled in the art will now understand that
there has been disclosed a peripheral Interface adapter 10 operative in a
plurality of different computer system bus architectures, especially, the
PCA and the MCA. The adapter comprises peripheral function circuit means
for carrying out a peripheral function 45 for either a PCA or an MCA
computer system, depending upon the system with which the peripheral
Interface adapter is operatively associated. The peripheral function in the
disclosed embodiment is a terminal emulator. The terminal emulation
function in the adapter 10 is implemented by programming the JR CPU 122 to
carry out protocol conversion and communications via the analog interface
40 over the communications connectors 24, 25. It will now be understood
that the JR CPU 122 comprises a dedicated programmable data processor 50
implemented in ,VLSI, and that the preferred embodiment includes program
memory means forstoring instruc- tions for the CPU. The preferred program
memory means comprises the microcode RAM 144, and Is operative to receive
and store downloaded instructions from the PC. The card select address
decoder 126 is used in the MCA environment to decode the four most
significant bits of host address and output signal /ADSEL to the computer
interface gate array 120 when those four bits 55   are zero (operation
below one megabyte range) and signal PCMDL is a logic zero (signifying MCA
environ- ment). This enables logic within the computer interface gate array
120 to respond if required to the host PC but disables responses from the
computer interface gate array 120 if the host PC address is overone
megabyte to prevent aliasing. 16    EP 0 392114 B1 When in the PCA
environment, output signal /ADSEL from the card select address decoder 126
Is forced to a logic low state by detection of a logic high on signal PCMDL
(signifying the PCA environment). Accordingly, itwill be appreciated that
the bus architecture identification signal, PCMDL, and its supporting
structure comprises means for detecting whether the PCA connector or the
MCA connector is plugged into a 5   computer bus, and constitutes a signal
corresponding to the detection of either the PCA or the MCA. The VLSI gate
array 120 implements a bus interface circuit means connected to both the
PCA edge contacts 16 and the MCA edge contacts 14, which receives and
transmits instructions or data from an operatively associated computer
system. It will be appreciated that the gate array 120 includes a common
circuit for executing com- puter interface functions common to both the MCA
bus architecture and the PCA bus architecture, as well as 10   a first bus
circuit for executing functions unique to the PCA architecture and a second
bus circuit for executing functions unique to the MCA bus architecture.
Furthermore, the gate array 120 is responsive to the PCMDL signal for
enabling operation of either the PCA bus circuit or the MCA bus circuit,
whichever is detected as op- erative. The provision of the common circuitry
for both supported architectures is considered a particular advan- 15  tage
of the present Invention, since it results in savings in component counts
and usage of board space. Since both supported computer bus architectures
include an address bus, a data bus, and a plurality of common con- trol
signals, the VLSI gate array 120 efficiently implements an address decoder
responsive to address signals from the address bus of either architecture
for detecting when said peripheral adapter 10 has been addressed by an
operatively associated computer system. The gate array provides signals to
control the data path from 20  both PCA and MCA buses, to the JR CPU 122,
the microcode RAM 144, and the display memory 134, 136. The gate array 120
therefore comprises control signal means responsive to a plurality of
common control sig- nals, as well as control signals unique to the MCA or
the PCA, and to the bus architecture identification signal PDMDL, for
carrying out interface functions common to both bus architectures as well
as unique to each ar- chitecture individually. 25      The gate array 120
is also employed to implement a plurality of data registers for storing
operational para- meters associated with the execution of the peripheral
function by the JR CPU 122. It will be appreciated that the data registers
are accessible by the JR CPU via the internal data bus lines CD0-CD7, which
also allows data communication with the associated PC. 30 



Claims 1.  A peripheral function adapter circuit board (10) operative with
one of a plurality of discrete computer bus architectures (6, 8), 35
a main adapter board (10); a first bus connector (14) associated with said
main adapter board for connecting said board to a first one of said
computer bus architectures (8); a second bus connector (16) associated with
said main adapter board for connecting said board to the second of said
computer bus architectures (6); CHARACTERIZED BY: 40            an external
connector (20, 24) for enabling said board to be connected to a peripheral
device lo- cated off said board, said external connector being movable
between a first position with respect to said board and a second position
with respect to said board; whereby said main adapter board is usable with
either of said computer bus architectures, said ex- ternal connector being
positioned in one of said f irst or second positions in a manner compatible
with the 45      environment of the computer bus architecture to which said
board is connected. 2.  The adapter board of Claim 1, FURTHER CHARACTERIZED
IN THAT in said first position said external connector (20, 24) extends
above the plane of a first side of said main adapter board, and in said
second position extends above the plane of a second side of said main
adapter board. 50 3.  The adapter board of Claim 1 or 2, FURTHER
CHARACTERIZED IN THAT said first and second bus con- nectors comprise edge
connectors along opposite edges of said main adapter board, said edge
connec- tors being adapted to be received in respective sockets associated
with the respective computer bus ar- chitectures. 4.  The adapter board of
Claim 3, FURTHER CHARACTERIZED IN THAT said main adapter board is rectan-
gular in shape and has an axis of symmetry (13) parallel to the edges
carrying said edge connectors, and wherein in said first position said
external connector (20, 24) is positioned on one side of said axis of sym-
17    When in the PCA environment, output signal /ADSEL from the card
select address decoder 126 is forced to a logic low state by detection of a
logic high on signal PCMDL (signifying the PCA environment). Accordingly,
it will be appreciated that the bus architecture identification signal,
PCMDL, and its supporting structure comprises means for detecting whether
the PCA connector or the MCA connector is plugged Into a 5   computer bus,
and constitutes a signal corresponding to the detection of either the PCA
or the MCA. The VLSI gate array 120 implements a bus interface circuit
means connected to both the PCA edge contacts 16 and the MCA edge contacts
14, which receives and transmits instructions or data from an operatively
associated computer system. It will be appreciated that the gate array 120
Includes a common circuit for executing com- puter interface functions
common to both the MCA bus architecture and the PCA bus architecture, as
well as 10   a first bus circuit for executing functions unique to the PCA
architecture and a second bus circuit for executing functions unique to the
MCA bus architecture. Furthermore, the gate array 120 is responsive to the
PCMDL signal for enabling operation of either the PCA bus circuit or the
MCA bus circuit, whichever is detected as op- erative. The provision of the
common circuitry for both supported architectures is considered a
particular advan- 15  tage of the present invention, since It results in
savings in component counts and usage of board space. Since both supported
computer bus architectures Include an address bus, a data bus, and a
plurality of common con- trol signals, the VLSI gate array 120 efficiently
implements an address decoder responsive to address signals from the
address bus of either architecture for detecting when said peripheral
adapter 10 has been addressed by an operatively associated computer system.
The gate array provides signals to control the data path from 20 both PCA
and MCA buses, to the JR CPU 122, the microcode RAM 144, and the display
memory 134, 136. The gate array 120 therefore comprises control signal
means responsive to a plurality of common control sig- nals, as well as
control signals unique to the MCAor the PCA, and to the bus architecture
identification signal PDMDL, for carrying out interface functions common to
both bus architectures as well as unique to each ar- chitecture
individually. 25      The gate array 120 is also employed to implement a
plurality of data registers for storing operational para- meters associated
with the execution of the peripheral function by the JR CPU 122. It will be
appreciated that the data registers are accessible by the JR CPU via the
internal data bus lines CD0-CD7, which also allows data communication with
the associated PC. 30 Claims 1. A peripheral function adapter circuit board
(10) operative with one of a plurality of discrete computer bus 



architectures (6, 8), 35            a main adapter board (10); a first bus
connector (14) associated with said main adapter board for connecting said
board to a first one of said computer bus architectures (8); a second bus
connector (16) associated with said main adapter board for connecting said
board to the second of said computer bus architectures (6); CHARACTERIZED
BY: 40            an external connector (20, 24) for enabling said board to
be connected to a peripheral device lo- cated off said board, said external
connector being movable between a first position with respect to said board
and a second position with respect to said board; whereby said main adapter
board is usable with either of said computer bus architectures, said ex-
ternal connector being positioned in one of said first or second positions
in a manner compatible with the 45      environment of the computer bus
architecture to which said board is connected. 2. The adapter board of
Claim 1, FURTHER CHARACTERIZED IN THAT in said first position said external
connector (20, 24) extends above the plane of a first side of said main
adapter board, and in said second position extends above the plane of a
second side of said main adapter board. 50 3. The adapter board of Claim 1
or 2, FURTHER CHARACTERIZED IN THAT said f irst and second bus con- nectors
comprise edge connectors along opposite edges of said main adapter board,
said edge connec- tors being adapted to be received in respective sockets
associated with the respective computer bus ar- chitectures. 55 4. The
adapter board of Claim 3, FURTHER CHARACTERIZED IN THAT said main adapter
board is rectan- gular in shape and has an axis of symmetry (13) parallel
to the edges carrying said edge connectors, and wherein in said first
position said external connector (20, 24) is positioned on one side of said
axis of sym- 17    metry of said board, and in said second position said
external connector (20) is positioned on the opposite side of said axis of
symmetry. 5.  The adapter board of Claim 1, 2, 3 or 4 FURTHER CHARACTERIZED
IN THAT said external connector 5       (24) is mounted on a removable
section (20) of said main adapter board, said section being received by
said board in either of two orientations so as to place said external
connector in either said first or said second position. 6.  The adapter
board of Claim 5, FURTHER CHARACTERIZED IN THAT said removable section (20)
in- 10      dudes a circuit (38) for connecting said external connector
(24) to said main adapter board in either of said orientations of said
section. 7.  The adapter board of Claim 6, FURTHER CHARACTERIZED IN THAT
said main adapter board includes a removable section terminal (29); and
wherein said circuit (38) of said removable section includes a pair of
mating terminals (27, 28), one of which engages said removable section
terminal in each of said ori- 15      entations of said removable section.
8. The adapter board of Claim 7, FURTHER CHARACTERIZED IN THAT said main
adapter board slidably receives said removable section (20) in each of said
two orientations, and wherein sliding motion of said removable section with
respect to said main adapter board engages or disengages said removable
section 20      terminal (29) with or from said mating terminals (27, 28)
on said removable section. 9.  The adapter board according to any preceding
claim, FURTHER CHARACTERIZED IN THAT said first computer bus architecture
is a PCA; said first bus connector comprises an edge connector along a
first edge of said main adapter board compatible with PCA; said second
computer bus architecture is an MCA; 25       and said second bus connector
comprises an edge connector along a second edge of said main adapter board
opposite said first edge compatible with MCA. 10. The adapter board
according to any preceding claim, FURTHER CHARACTERIZED IN THAT said exter-
nal connector (24) is selected from the group consisting of an RJ-11
interface connector and a coaxial 30      interface connector. 11. The
adapter board of Claim 10, FURTHER CHARACTERIZED IN THAT said external
connector on said removable section (20) includes both an RJ-1 I interface
connector (25) and a coaxial interface connector (24), such that in one
orientation of said removable section said RJ-11 connector is in said first
position 35      and said coaxial connector is in said second position, and
in the other orientation of said removable section said coaxial connector
is in said first position and said RJ-11 connector is in said second
position. 12. The adapter board of Claim 11, FURTHER CHARACTERIZED IN THAT
said main adapter board and said emovable section have a common axis of
symmetry (13), and wherein said RJ-11 and coaxial connectors 



40       are positioned on said removable section on opposite sides of said
axis of symmetry. 13. The adapter board of Claim 12, FURTHER CHARACTERIZED
IN THAT said RJ-11 and coaxial connectors change positions with respect to
said axis of symmetry when said removable section is moved from one
orientation to the other. 45   14. The adapter board according to any
preceding claim CHARACTERIZED IN THAT, the main board in- cludes: a
peripheral function circuit (30) for carrying out a peripheral function for
a computer system with which said peripheral interface adapter is
operatively associated; a circuit (128) for detecting whether said f irst
connector is operatively associated with a computer 50       bus or whether
said second connector is operatively associated with a computer bus and for
providing a bus architecture identification signal (PCMDL) corresponding to
the detection of either said first bus ar- chitecture or said second bus
architecture in said operatively associated computer system; a bus
interface circuit (120) connected to both said first (14) and said second
(16) connector for receiving instructions or data from said operatively
associated computer system for said peripheral func- 55      tion circuit
(30) and for transmitting instructions or data from said peripheral
function circuit to said op- eratively associated computer system; said bus
interface circuit (120) being operative for executing computer interface
functions common    * C   L   M  S  * EP0392114B1 to both said first
computer bus architecture and said second computer bus architecture,
functions unique to said first computer bus architecture, and functions
unique to said second computer bus architecture; and circuitry (152, 153,
156, 157, 158, 161) responsive to said bus architecture identification
signal 5       (PCMDL) for enabling said functions unique to said first
computer bus architecture or said functions unique to said second computer
bus architecture. 15. The adapter board of Claim 14, FURTHER CHARACTERIZED
IN THAT said first computer bus architec- ture is IBM Personal Computer
Architecture (PCA) and said second computer bus architecture is IBM Mi- 10
cro Channel Architecture (MCA). 16. The adapter board of Claim 14 or 15,
FURTHER CHARACTERIZED IN THAT said peripheral function cir- cuit (30)
comprises a terminal emulator. 17. The adapter board of Claim 14 or 15,
FURTHER CHARACTERIZED IN THAT said peripheral function cir- 15  cuit
comprises a dedicated programmable data processor (122), and further
comprising a program mem- ory (144) for storing instructions for said
programmable data processor. 18. The adapter board of Claim 17, FURTHER
CHARACTERIZED IN THAT said program memory (144) com- prises random access
memory means operable to receive said instructions from said operatively
asso- 20      ciated computer system. 19. The adapter board according to
any of Claims 14 to 18, FURTHER CHARACTERIZED IN THAT said bus interface
circuit (120) comprises a VLSI gate array. 25  20. The adapter board of
Claim 19, FURTHER CHARACTERIZED IN THATsaid VLSI gate array includes said
enabling means. 21. The adapter board according to any of Claims 14 to 20,
wherein said first computer bus architecture and said second computer bus
architecture each include an address bus (A00-A19, A23), a data bus (D00-
30      D15), and a plurality of common control signals (SYSTEM CONTROL
BUS, /IRQA-IIRQD), and CHAR- ACTERIZED BY the main board including a common
function circuit for carrying out said computer inter- face functions
common to both said first computer bus architecture and said second
computer bus archi- tecture, comprising: an address decoder (156)
associated with said bus interface circuit (120) responsive to address 35
signals from said address bus of either said first bus architecture or said
second bus architecture for de- tecting when said peripheral adapter (10)
has been addressed by said operatively associated computer system; a data
path (130) operative to receive and transmit data signals between circuits
(122, 131) oper- atively associated with said peripheral function circuit
(30) and said data bus of said operatively associated 40      computer
system; and control signal circuitry (190, 150) associated with said bus
interface circuit (120) responsive to said plurality of common control
signals and to said bus architecture identification signal for carrying out
in- terface functions common to both bus architectures. 45  22. The adapter
board according to any of Claims 1 to 13, CHARACTERIZED IN THAT the main
board in- 



cludes: a VLSI gate array (120) connected to said first connector and said
second connector for executing bus communication functions for said first
computer bus architecture and said second computer bus ar- chitecture, said
VLSI gate array being responsive to address and control signals from a host
computer 50      system with which said peripheral interface adapter is
operatively associated; a special purpose programmable data processor (122)
operative to execute instructions for a per- ipheral function for said
operatively associated computer system; a first memory (144) for storing
said instructions for said programmable data processor; a second memory
(136) for storing data associated with said peripheral function for
communication 55      from or to said operatively associated computer
system; and at least one internal data bus (MD0-MD7, CD0-CD7, BD0-BD7) for
transferring data between said first and said second memory, said
programmable data processor, said first connector, and said second
connector, 19    [err] EP 0 392 114 B1 said VLSI gate array being operative
to control the transfer of data on said internal data bus. 23. The adapter
board of Claim 22, FURTHER CHARACTERIZED IN THAT said first computer bus
architec- ture and said second computer bus architecture each include an
address bus (A00-A19, A23), a data bus 5       (D00-D15), and a plurality
of common control signals (SYSTEM CONTROL BUS,/IRQA-/IRQD), and wherein
said VLSI gate array (120) comprises: an address decoder (156) responsive
to address signals from said address bus of either said first bus
architecture or said second bus architecture for detecting when said
peripheral interface adapter has been addressed by said operatively
associated computer system; and control signal circuitry (190, 150)
responsive to said plurality of common control signals and to a bus
architecture identification signal (PCMDL) for carrying out interface
functions common to both bus architectures. 24. The adapter board of Claim
23, FURTHER CHARACTERIZED IN THAT said common interface functions include
the direction of data between the data buses of said first and said second
computer bus architec- tures and said first and said second memories. 25.
The adapter board according to any of Claims 22 to 24, FURTHER
CHARACTERIZED IN THAT said VLSI gate array includes a plurality of data
registers (162) for storing operational parameters associated with 20
the execution of said peripheral function by said programmable data
processor (122), and wherein said data registers are accessible by said
programmable data processor via said at least one internal data bus.
Patentanspriche 25  1.  Peripheriefunktlonsadapterschaltungskarte (10),
wirkend bzw. betrieben mit elner von elner Vielzahl von diskreten
Computer-Busarchitekturen (6, 8), einer Hauptadapterkarte (10); elnem
ersten Busverbinder (14), der der Hauptadapterkarte zum Verbinden der Karte
mit einer er- sten der Computer-Busarchitekturen (8) zugeh5rig ist; 30
einem zweiten Busverbinder(16), derder Hauptadapterkarte zum Verbinden der
Karte mit derzwei- ten der Computer-Busarchitekturen (6) zugeh6rlg ist;
gekennzeichnet durch: einen externen Verbinder (20,24) zum Befahigen der
Karte, mit einem Peripheriegerat verbunden zu sein, das von der Karte
entfernt positioniert ist, wobei der externe Verbinder zwlschen einer
ersten Position in bezug auf die Karte und einer zweiten Position in bezug
auf die Karte beweglich ist; wodurch die Hauptadapterkarte mit beiden der
Computer-Busarchitekturen benutzbar ist, wobel der externe Verbinder in
einer der ersten oder zweiten Position in elner mit der Umgebung der
Computer- Busarchitektur, mit der die Karte verbunden ist, kompatiblen
Weise positioniert ist. 2.  Adapterkarte von Anspruch 1, ferner dadurch
gekennzeichnet, daB sich der externe Verbinder (20, 24) in der ersten
Position Ober der Ebene elner ersten Seite der Hauptadapterkarte erstreckt
und In derzwei- ten Position uber der Ebene einer zweiten Seite der
Hauptadapterkarte erstreckt. 3.  Adapterkarte von Anspruch 1 oder 2, ferner
dadurch gekennzeichnet, dalB die ersten und zweiten Bus- verbinder
Kantenverbindern entlang gegenuiberliegenden Kanten der Hauptadapterkarte
umfassen, wo- 45       bel die Kantenverbinder angepaSt sind, um in
jeweiligen Buchsen aufgenommen zu sein, die den jewei- ligen
Computer-Busarchitekturen zugeh6rig sind. 4.  Adapterkarte von Anspruch 3,
ferner dadurch gekennzeichnet, daB die Hauptadapterkarte in der Form
rechteckig ist und eine Symmetrieachse (13) parallel zu den Kanten, die die
Kantenverbinder tragen, hat, 



50       und worin in der ersten Position der externe Verbinder (20, 24)
auf einer Seite der Symmetrieachse der Karte positionlert ist und in der
zweiten Position der externe Verbinder (20) auf der gegentiberliegenden
Seite der Symmetrieachse positioniert ist. 5.  Adapterkarte von Anspruch 1,
2, 3 oder4, ferner dadurch gekennzeichnet, daB der externe Verbinder (24)
55       auf einem abnehmbaren Abschnitt (20) der Hauptadapterkarte
befestigt ist, wobei der Abschnitt von der Karte in einer von zwei
Orientierungen bzw. Ausrichtungen aufgenommen ist, um den externen
Verbinder in entweder die erste oder die zweite Position zu setzen. 20
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Adapterkarte von Anspruch 5, ferner dadurch gekennzeichnet, dal3 der
abnehmbare Abschnitt (20) eine Schaltung (38) zum Verbinden des externen
Verbinders (24) mit der Hauptadapterkarte in einer derAus- richtungen des
Abschnitts beinhaltet. 5   7.  Adapterkarte von Anspruch 6, ferner dadurch
gekennzeichnet, dal die Hauptadapterkarte einen An- schluB (29) fOr den
abnehmbaren Abschnitt beinhaltet; und worin die Schaltung (38) des
abnehmbaren AbschnItts ein Paar zusammenpassender bzw. paariger AnschlOsse
(27,28) enthalt, von denen einer den AnschluS fOr den abnehmbaren Abschnitt
in jeder der Ausrichtungen des abnehmbaren Abschnitts In Ein- griff nimmt.
10 8. Adapterkarte von Anspruch 7, ferner dadurch gekennzeichnst, daB die
Hauptadapterkarte den abnehm- baren Abschnitt (20) in jeder der zwei
Ausrichtungen gleitbar aufnimmt, und worin Gilitbewegung des ab- nehmbaren
Abschnitts in bezug auf die Hauptadapterkarte den AnschluB (29) fOr den
abnehmbaren Ab- schnitt mit den paarigen AnschlOssen (27, 28) des
abnehmbaren Abschnitts in Eingriff bringt oder aus 15      dem Eingriff
nimmt. 9. Adapterkarte nach Irgendeinem vorausgehenden Anspruch, ferner
dadurch gekennzeichnet, dal die erste Computer-Busarchitektur eine PCA ist;
der erstesBusverbinder einen Kantenverbinder entlang einer ersten Kante der
Hauptadapterkarte umfalt, der mit PCA kompatibel ist; 20            die
zweite Computer-Busarchitektur eine MCA ist; und der zweite Busverbinder
einen Kantenverbinder entlang einer zweiten Kante der Hauptadap- terkarte
gegenfber der ersten Kante umfagt, der mit MCA kompatibel Ist. 10.
Adapterkarte nach irgendelnem vorausgehenden Anspruch, ferner dadurch
gekennzelchnet, dall der ex- terne Verbinder (24) aus der Gruppe, die aus
einem RJ-11-Schnittstellenverbinder und einem Koaxial- 25
schnittstellenverbinder besteht, gewAhIt Ist 11. Adapterkarte von Anspruch
10, ferner dadurch gekennzelchnet, dal der externe Verbinder an dem ab-
nehmbaren Abschnitt (20) einen RJ-11-Schnittstellenverbinder (25) und einen
Koaxialschnittstellenver- binder (24) beinhaltet, so daft in elner
Ausrichtung des abnehmbaren Abschnitts der RJ-11-Verbinder in 30      der
ersten Position ist und der Koaxialverbinder in der zweiten Position Ist
und in der anderen Ausrichtung des abnehmbaren Abschnitts der
Koaxialverbinder in der ersten Position und der RJ-11-Verbinder In der
zweiten Position ist. 12. Adapterkarte von Anspruch 11, ferner dadurch
gekennzeichnet, dall die Hauptadapterkarte und der ab- 35      nehmbare
Abschnitt eine gemeinsame Symmetrieachse (13) haben, und worin die RJ-11-
und Koaxial- verbinder auf dem abnehmbaren Abschnitt auf gegenuberliegenden
Selten der Symmetrleachse positio- niert sind. 13. Adapterkarte von
Anspruch 12, ferner dadurch gekennzeichnet, daB die RJ-11 und
Koaxialverbinder die 40      Positionen in bezug auf die Symmetrieachse
andern, wenn der abnehmbare Abschnitt von einerAusrich- tung in die andere
bewegt ist. 14. Adapterkarte nach irgendeinem vorausgehenden Anspruch,
dadurch gekennzeichnet, dall die Hauptkar- te beinhaltet 45            eine
Peripherlefunktionsschaltung (30) zum Ausfuhren einer Peripheriefunktion
fOr ein Computer- system, dem der Peripherieschnittstellenadapter operativ
bzw. betrieblich zugeh6rig Ist; eine Schaltung (128) zum Erkennen, ob der
erste Verbinder einem Computerbus betrieblich zuge- h6rig ist oder ob
derzweite Verbinder einem Computerbus betrieblich zugehorig ist, und zum
Liefern eines Busarchitektur-Erkennungssignals (PCMDL), das der Erkennung
entweder der ersten Busarchitektur 50      oder der zweiten Busarchitektur
in dem betrieblich zugehi5rigen Computersystem entspricht; eine
Busschnittstellenschaltung (120), die mit dem ersten (14) und zweiten (16)
Verbinder zum Empfangen von Anweisungen oder Daten von dem betrieblich
zugeh6rigen Computersystem fOr die Pe- ripheriefunktionsschaltung (39) und
zum Ubertragen von Anweisungen oder Daten von der Peripherle-
funktionsschaltung an das betrieblich zugehorige Computersystem verbunden
ist; 



55            wobei die Busschnittstellenschaltung (120) wirkend ist zum
Ausfuhren von Computerschnittstel- lenfunktionen, die die erste
Computer-Busarchitektur und die zweite Computer-Busarchitektur gemein- sam
haben, Funktionen, die der ersten Computer-Busarchitektur zu eigen sind,
und Funktionen, die der zweiten Computer-Busarchitektur zu eigen sind; und
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Schaltungsanordnung (152, 153, 156, 157,158, 161), die auf das
Busarchitektur-Erkennungs- signal (PCMDL) reagiert, um die Funktionen, die
der ersten Computer-Busarchitektur zu eigen sind, oder die Funktionen, die
der zweiten Computer-Busarchitektur zu elgen sind, zu aktivieren. 5   15.
Adapterkarte von Anspruch 14, ferner dadurch gekennzeichnet, daf& die erste
Computer-Busarchitektur die IBM Personal Computer Architecture (PCA) und
die zweite Computer-Busarchitektur die IBM Micro Channel Architecture (MCA)
ist. 16. Adapterkarte von Anspruch 14 oder 15, ferner dadurch
gekennzeichnet, daB die Peripheriefunktions- 10      schaltung (30) einen
Terminalemulator umfalt. 17. Adapterkarte von Anspruch 14 oder 15, ferner
dadurch gekennzeichnet, daB die Peripheriefunktions- schaltung einen
dedizierten bzw. zweckbestimmten programmierbaren Datenprozessor (122)
umfalSt, und ferner elnen Programmspeicher (144) zum Speichern von
Anwelsungen fOr den programmierbaren 15      Datenprozessor umfa t. 18.
Adapterkarte von Anspruch 17, ferner dadurch gekennzeichnet, dali der
Programmspelcher (144) eine Direktzugriffsspeichereinrichtung umfalit, die
betrieben Ist, um'dieAnweisungen von dem betrieblich zu- gehorigen
Computersystem zu empfangen. 20 19. Adapterkarte nach irgendeinem der
AnsprOche 14 bis 18, ferner dadurch gekennzeichnet, dali die Bus-
schnittstellenschaltung (120) eine hochstintegrierte Gatteranordnung bzw.
ein VLSI-Gate-Array umfast. 20. Adapterkarte von Anspruch 19, ferner
dadurch gekennzeichnet, dai das VLSI-Gate-Array die Aktivie-
rungselnrichtung beinhaltet. 25 21. Adapterkarte nach irgendeinem der
Anspruche 14 bis 20, in der die erste Computer-Busarchitektur und die
zweite Computer-Busarchitekturjeweils elnen Adrefibus (AOO-A19, A23), einen
Datenbus (DOO-D15) und elne VieIzahl von gemeinsamen Steuersignalen
(SYSTEMSTEUERBUS,AIRQA-/IRQD) enthalten, und dadurch gekennzeichnet, dali
die Hauptkarte eine gemeinsame Funktionsschaltung zum Ausfuhren 30      der
Computerschnittstellenfunktionen, die die erste Computer-Busarchitektur und
die zweite Computer- Busarchitektur gemeinsam haben, enthalt, mit einem
Adrefldecodierer (156), der der Busschnittstellenschaltung (120) zugehorig
ist, die auf die Adrefsignale von dem Adreibus der ersten Busarchitektur
oder der zweiten Busarchitektur reagiert zum Erkennen, wann der
Peripherieadapter (10) durch das betrieblich zugeh6rige Computersystem
adressiert 35      worden Ist; einem Datenweg (130), der wirkend bzw.
betrieben ist, um Datensignale zwischen Schaltungen (122, 131), die
betrieblich der Peripherlefunktionsschaltung (30) zugeh6ren, und dem
Datenbus des be- trieblich zugeh6rigen Computersystems zu empfangen und zu
Obertragen; und einer Steuersignalschaltungsanordnung (190, 150), die der
Busschnittstellenschaltung (120) zu- 40      gehorig ist, die auf die
VieIzahl von gemeinsamen Steuersignalen und auf das Busarchitektur-Erken-
nungssignal zum Ausfuhren von Schnittstellenfunktionen, die belden
Busarchitekturen gemeinsam sind, reagiert. 22. Adapterkarte nach
irgendeinem der Anspruche I bis 13, dadurch gekennzelchnet, dali die
Hauptkarte be- inhaltet: ein VLSI-Gate-Array (120), das mit dem ersten
Verbinder und dem zweiten Verbinder verbunden Ist, zum Ausfuhren von
Buskommunikationsfunktionen fur die erste Computer-Busarchitektur und die
zwelte Computer-Busarchitektur, wobei das VLSI-Gate-Array auf Adreli- und
Steuersignale von einem Host- bzw. Zentralrechner-Computersystem, dem der
Peripherleschnittstellenadapter betrieblich zuge- 50      ordnet ist,
reagiert; einen programmierbaren Sonderzweck-Datenprozessor (122), der
betrieben ist, um Anweisungen fOr eine Peripheriefunktion far das
betrieblich zugehorige Computersystem auszufOhren; einen ersten Speicher
(144) zum Speichern der Anweisungen fOr den programmierbaren Daten-
prozessor; 55            einen zweiten Speicher (136) zum Speichern von
Daten, die der Peripheriefunktion zugehorig sind, zur Kommunikation von
oder zu dem betrieblich zugehorigen Computersystem; und mindestens einen
internen Datenbus (MDO-MD7, CDO-CD7, BDO-BD7) zum Ubertragen von Daten 



zwischen dem ersten und zweiten Speicher, dem programmierbaren
Datenprozessor, dem ersten Verbin- 22    *     L     S der und dem zweiten
Verbinder, wobei das VLSI-Gate-Array betrieben Ist, um die Obertragung von
Daten auf dem Internen Daten- bus zu steuern. 5   23. Adapterkarte von
Anspruch 22, ferner dadurch gekennzeichnet, daB die erste
Computer-Busarchitektur und die zweite Computer-Busarchitektur jeweils
elnen AdreIbus (AOO-A1 9, A23), einen Datenbus (DOO- D15) und eine Vielzahl
von gemeinsamen Steuersignalen (SYSTEMSTEUERBUS, /IRQA-/IRQD) beln- halten,
und worin das VLSI-Gate-Array (120) umfa~t: einen Adreildecodierer (156),
der auf Adrel~signale von dam Adrelbus entweder der ersten Bus- 10
architektur oder der zweiten Busarchitektur reagiert, zum Erkennen, wann
der Peripherieschnittstellen- adapter von dam betrieblich zugeh6rigen
Computersystem adressiert worden ist, und eine
Steuersignalschaltungsanordnung (190, 150), die auf die VieIzahl von
gemeinsamen Steuer- signalen und auf ein Busarchitektur-Erkennungssignal
(PCMDL) zurn Ausf~hren von Schnittstellenfunk- tionen, die beiden
Busarchitekturen gemeinsam sind, reagiert. 24. Adapterkarte von Anspruch
23, ferner dadurch gekennzeichnet, dalB die gemeinsamen Schnittstellen-
funktionen die Richtung von Daten zwischen den Datenbussen der ersten und
zweiten Computer-Busar- chitekturen und den ersten und zweiten Speichern
beinhalten. 20  25. Adapterkarte nach irgendeinem der Anspruche 22 bis 24,
ferner dadurch gskennzeichnet, daB das VLSI- Gate-Array eine Vielzahl von
Datenregistern (162) beinhaltet zum Speichern von betrieblichen Parame-
tern, die der Ausfflhrung der Peripheriefunktion durch den programmierbaren
Datenprozessor (122) zu- gehoren, und worin die Datenregister durch den
programmierbaren Datenprozessor uber mindestens el- nen Internen Datenbus
zuginglich sind. 25 Revendicatlons 1. Carte (10) A circuit d'adaptateur de
fonction peripherique fonctionnant avec l'une parmi plusieurs archi- 30
tectures (6, 8) de bus informatis6es discretes, - une carte principale (10)
d'adaptateur; - un premier connecteur (14) de bus, associe a ladite carte
principale d'adaptateur, pour connecter la- dite carte a une premiere
architecture (8) parmi lesdites'architectures de bus informatisees; - un
second connecteur (16) de bus, associe A ladite carte principale
d'adaptateur, pour connecter la- dite carte a une seconde architecture (6)
parmi lesdites architectures de bus informatisees; carac- 38
t6risee par: - un connecteur externe (20, 24) pour permettre la connexion
de ladite carte a un dispositif p6riph6- rique sltu6 a distance de ladite
carte, ledit connecteur externe pouvant Wtre dbplace entre une pre- miere
position par rapport a ladite carte et une seconde position par rapport A
ladite carte; 40         - de sorte que ladite carte principale
d'adaptateur est utilisable avec l'une ou l'autre desdites archi- 40
tectures de bus informatis6es, ledit connecteur externe etant positionne
dans l'une desdites premiere et seconde positions d'une maniere compatible
avec I'environnement de 'architecture de bus Infor- matisee auquel ladite
carte est connectee. 2.  Carte d'adaptateur selon la revendication 1,
caracterisee en outre en ce que dans ladite premiere position 45
dudit connecteur externe (20, 24) s'etend au-dessus du plan d'un premier
cote de ladite carte principale d'adaptateur, et dans ladite seconde
position s'etend au-dessus du plan d'un second cotM de ladite carte
principale d'adaptateur. 3.  Carte d'adaptateur selon la revendication 1 ou
2, caracterisee en outre en ce qua lesdits premier et second 50
connecteurs de bus comprennent des connecteurs de bord le long de bords
opposes de ladite carte prin- cipale d'adaptateur, lesdits connecteurs de
bord etant adaptes A leur reception dans des supports res- pectifs associes
aux architectures de bus informatisees respectives. 4.  Carte d'adaptateur
selon la revendication 3, caract6risee en outre en ce qua ladite carte
principale d'adap- 55      tateur est de forme rectangulaire et a un axe de
symetrie (13) parallele aux bords portent lesdits connec- teurs de bord, et
dans laquelle dans ladite premiere position ledit connecteur externe (20,
24) est posi- tionne d'un cote dudit axe de symetrie de ladite carte, et
dans ladite seconde position ledit connecteur externe (20) est positionne
du cote oppose dudit axe de symetrie. 23   
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d'adaptateur selon la revendication 1, 2, 3 ou 4, caracterisee en outre en
ce que ledit connecteur externe (24) est mont6 sur une section amovible
(20) de ladite carte principale d'adaptateur, ladite section etant recue
par ladite carte dans Pune ou I'autre des deux orientations de facon A
placer ledit connecteur externe dans l'une ou l'autre de ladite premiere
position ou de ladite seconde position. 5 6.  Carte d'adaptateur selon la
revendication 5, caracterisee en outre en ce que ladite section amovible
(20) comporte un circuit (38) pour connecter ledit connecteur externe (24)
b ladite carte principale d'adaptateur dans l'une ou I'autre desdites
orientations de ladite section. 10  7.  Carte d'adaptateur selon la
revendication 6, caract6ris6e en outre en ce que ladite carte principale
d'adap- tateur comporte une borne (29) pour la section amovible; et dans
laquelle ledit circuit (38) de ladite section amovible comporte une paire
de bornes d'accouplement (27, 28), 'une d'elles venant s'engager sur ladite
borne pour la section amovible dans chacune desdites orientations de ladite
section amovible. S8.  Carte d'adaptateur selon la revendication 7,
caract6risee en outre en ce que ladite carte principale d'adap- tateur
regoit ladite section amovible (20) de manibre A glisser dans chacune
desdites deux orientations, et dans laquelle le mouvement de glissement de
ladite section amovible par rapport A ladite carte princi- pale
d'adaptateur fait venir s'engager, ou se degager, ladite borne (29) pour la
section amovible sur les- dites, ou desdites, bornes (27, 28)
d'accouplement sur ladite section amovible. 20   9,  Carte d'adaptateur
selon l'une quelconque des revendications precedentes, caracterisae en
outre en ce que ladite premiere architecture de bus informatisee est une
PCA; ledit premier connecteur de bus comprend un connecteurde bord le long
d'une premier bord de ladite carte principale d'adaptateur compa- tible
avec une PCA; ladite seconde architecture de bus informatisee estune MCA;
et ledit second connec- teur de bus comprend un connecteur de bord le long
d'une second bord de ladite carte principale d'adap- 25      tateur oppose
audit premier bord, compatible avec une MCA. 10. Carte d'adaptateur selon
l'une quelconque des revendications precbdentes, caracterisee en outre en
ce que ledit connecteur externe (24) est choisi parmi un connecteur
dOinterface RJ-11 et un connecteur dOin- terface coaxial. 30 11. Carte
d'adaptateur selon la revendication 10, caracterisee en outre en ce que
iedit connecteur externe sur ladite section amovible (20) comporte A la
fois un connecteur (25) d'interface RJ-11 et un connecteur (24) d'interface
coaxial, de telle sorte que dans une orientation de ladite section amovible
ledit connecteur RJ-11 est dans ladite premibre position et ledit
connecteur coaxial est dans ladite seconde position, et 35       dans
I'autre orientation de ladite section amovible ledit connecteur coaxial est
dans ladite premibre posi- tion et ledit connecteur RJ-11 est dans ladite
seconde position. 12. Carte d'adaptateur selon la revendication 11,
caractbrisee en outre en ce que ladite carte principale d'adaptateur et
ladite section amovible ont un axe commun de symetrie (13), et dans
laquelle lesdits 40       connecteurs RJ-11 et coaxial sont positionnes sur
ladite section amovible sur des c6t6s opposbs dudit axe de sym6trie. 13.
Carte d'adaptateur selon la revendication 12, caractbrisee en outre en ce
que lesdits connecteurs RJ-11 et coaxial changent de position par rapport
audit axe de symetrie quand ladite section amovible est db- 45'      place
d'une orientation a l'autre. 14. Carte d'adaptateur selon l'une quelconque
des revendications precbdentes, caracterisea en outre en ce que la carte
principale comporte: - un circuit (30) de fonction peripherique, pour
effectuer une fonction peripherique pour un systeme 50
Informatique auquel ledit adaptateur dOinterface de pbripherique est
operationnellement associb; - un circuit (128) pour dhtecter si ledit
premier connecteur est operationnellement associb & un bus Informatise ou
si ledit second connecteur est opbrationnellement associb A un bus
informatise, et pour fournir un signal d'identification d'architecture de
bus (PCMDL) correspondent a la detection de ladite premibre architecture de
bus ou bien de ladite seconde architecture de bus dans ledit sys- 55
teme informatique operationnellement associe; - un circuit (120)
dOinterface de bus, connecte A la fois audit premier (14) et audit second
(16) connec- teurs, pour recevoir des instructions ou des donnees depuis
ledit systeme informatique operation- nellement associe pour ledit circuit
(30) de fonction peripherique, et pour transmettre des instructions 24
ou des donn6es depuis ledit circuit de fonction peripherique audit systeme
informatique operation- nellement associb; 



- ledit circuit (120) d'interface de bus fonctionnant de maniere A ex6cuter
des fonctions d'interface d'or- dinateur communes A la fois A ladite
premiere architecture de bus informatises et a ladite seconde 5
architecture de bus informatis~e, des fonctions uniques A ladite premiere
architecture de bus infor- matis6e, et des fonctions uniques a ladite
seconde architecture de bus informatisee; et - des elbments de circuit
(152, 153, 156, 157, 158, 161) sensibles audit signal d'identification
d'archi- tecture de bus (PCMDL) pour valider lesdites fonctions uniques A
ladite premiere architecture de bus informatis6e ou lesdites fonctions
uniques a ladite seconde architecture de bus informatis6e. t0 15. Carte
d'adaptateur selon la revendication 14, caract6ris6e on outre en ce quo
ladite premiere architecture de bus informatis6e est une architecture
d'ordinateur personnel (PCA) d'IBM et ladite seconde architec- ture de bus
informatis6e est une architecture microcanal (MCA) d'IBM. 15  16. Carte
d'adaptateur selon la revendication 14 ou 15, caracterisea en outre en ce
quo ledit circuit (30) de fonction p6riph6rique comprend un emulateur de
terminal. 17. Carte d'adaptateurselon la revendication 14 ou 15,
caracterisee en outre en ce quo ledit circuitde fonction p6riph6rique
comprend un processeur (122) de donnees programmable specialise, et
comprend en outre une memoire (144) de programme pour memoriser des
instructions pourledit processeur de donnees pro- grammable. 18. Carte
d'adaptateur selon la revendication 17, caracterisee en outre en ce quo
ladite memoire (144) de programme comprend des moyens A memoire vive
pouvant fonctionner de maniere a recevoir lesdites instructions depuis
ledit systeme Informatique operatlonnellement associe. 25 19. Carte
d'adaptateur selon l'une quelconque des revendlcations 14 A 18,
caracterisbe en outre en ce quo ledit circuit (120) d'interface de bus
comprend un r6seau de portes VLSI. 20. Carte d'adaptateur selon la
revendication 19, caracterisee en outre en ce quo ledit r6seau de portes
VLSI 30       comporte lesdits moyens de validation. 21. Carte d'adaptateur
selon l'une quelconque des revendications 14 a 20, dans laquelle ladite
premiere ar- chitecture de bus informatisee et ladite seconde architecture
de bus informatisbe comportent chacune un bus d'adresse (A00-A19, A23), un
bus de donn6es (DOO-D15), at plusieurs signaux de commandes 38
communes (SYSTEM CONTROL BUS, IIRQA-IIRQD), et caracterisee en ce quo la
carts principals comporte un circuit de fonctions communes pour effectuer
lesdites fonctions d'lnterface d'ordinateur communes A ladite premblre
architecture de bus Informatisee et A ladite seconde architecture de bus
in- formatisbe, comprenant: - un decodeur (156) d'adresse, associe audit
circuit (120) d'interface de bus, sensible A des signaux 40
d'adresse provenant dudit bus d'adresse de l'une ou l'autre de ladite
premiere architecture de bus ou de ladite seconde architecture de bus, pour
detecter quand ledit adaptateur (10) de peripherique a ete adresse par
ledit systeme informatique operationnellement associe; - un chemin (130) de
donn6es, fonctionnant de manlere A recevoir et A transmettre des signaux de
donn6es entre des circuits (1t22, 131) operationnellement associes audit
circuit (30) de fonction pe- 45          riphtrique et audit bus de donnees
dudit systeme informatique operationnellement associe; et - des elements de
circuit (190, 150) de signaux de commando, associes audit circuit (120)
d'interface de bus, sensibles auxdits plusieurs signaux de commandes
communes et audit signal d'identification d'architecture de bus pour
effectuer des fonctions d'interface communes aux deux architectures de bus.
50 22. Carte d'adaptateur selon l'une quelconque des revendications I A 13,
caracterisee en ce que la carte prin- cipale comporte: - un rbseau (120) de
portes VLSI, connecte audit premier connecteur et audit second connecteur
pour executer des fonctions de communication de bus pour ladite premiere
architecture de bus informa- 55           tisee et lad ite seconde
architecture de bus informatis~e, ledit reseau de portes VLSI Atant
sensible a des signaux d'adresse et de commando provenant d'un systeme
informatique h6te auquel ledit adaptateur d'lnterface de peripherique est
operationnellement associb; - un processeur (122) de donnees programmable
spbcialis6, fonctionnant de maniere A executer des 25    EP 0 392 114 B1C
!III 1L1111 1111H1 I !li instructions pour une fonction peripherique pour
ledit systeme informatique operationnellement as- socie; - une premi~re
memoire (144) pour memoriser lesdites instructions pour ledit processeur de
donnees 



programmable; 5         - une seconde memoire (136) pour memoriser des
donnees associees A ladite fonction peripherique, pour la communication
depuis ou vers ledit systeme informatique operationnellement associe; et -
au moins un bus interne de donnees (MDO-MD7, CDO-CD7, BDO-BD7) pour
transferer des donnees entre ladite premiere et ladite seconde memoires,
ledit processeur de donnees programmable, ledit premier connecteur et ledit
second connecteur, 10            ledit reseau de portes VLSI fonctionnant
de maniere A commander le transfert de donnees sur ledit bus interne de
donnees. 23. Carte d'adaptateur selon la revendication 22, caracterisee en
outre en ce que ladite premiere architecture de bus informatis~e et ladite
seconde architecture de bus informatisee comportent chacune un bus 15
d'adresse (A00-A1 9, A23), un bus de donnees (D0-1D1 5), et plusieurs
signaux de commandes communes (SYSTEM CONTROL BUS, /IRQA-IIRQD), et dens
laquelle ledit reseau (120) de portes VLSI comprend: K...,          - un
decodeur (156) d'adresse, sensible a des signaux d'adresse provenant dudit
bus d'adresse de l'une ou l'autre de ladite premiere architecture de bus ou
de ladite seconde architecture de bus, pour detecter quand ledit adaptateur
d'interface de periphbrique a ete adresse par ledit systeme informa- 20
tique operationnellement associe; et - des elements de circuit (190, 150)
de signaux de commande, sensibles auxdlts plusleurs signaux de commandes
communes et A un signal d'identification d'architecture de bus (PCMDL) pour
effec- tuer des fonctions d'interface communes aux deux architectures de
bus. 25 24. Carte d'adaptateur selon la revendication 23, caracterisee en
outre en ce que lesdites fonctions d'inter- face communes comportent le
sens des donnees entre les bus de donnees de ladite premiere et ladite
seconde architectures de bus informatisees, et ladite premiere et ladite
seconde memolres. 25. Carte d'adaptateur selon l'une quelconque des
revendications 22 A 24, caracterisee en outre en ce que ledit reseau de
portes VLSI comporte plusieurs registres (162) de donnees pour memorlser
des parame- tres operationnels associes A l'execution de ladite fonction
peripherique par ledit processeur (122) de don- nees programmable, et dans
laquelle lesdits registres de donnees sont accessibles par ledit processeur
de donnees programmable via ledit au moins un bus interne de donnees. 35 40
45 50 55 26    


