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FEATURE BOARD WITH AUTOMATIC
ADJUSTMENT TO ONE OF TWO BUS WIDTHS
BASED ON SENSING POWER LEVEL AT ONE

CONNECTION CONTACT

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to computers and more particu-
farly 1o feature boards for insertion into a slot of a com-
puter to provide increased or enhanced function.

2. Description of the Related Art

It is well known to provide a computer, such as a
PS/2 brand computer from International Business Ma-
chines Corp. with slots including one or more bus con-
nectors to permit feature boards with associated cir-
cuitry to be connected to the computer bus to permit
the user to expand the computer’s capabilities. These
slots provide physical support for the feature boards
and the bus connector(s) is arranged to mate with a
connector on the feature board when the board is fully
inserted into the slot.

In certain computers, such as the IBM PS/2 Model
80, two different size bus connectors are provided in
respective slots. These different connectors reflect dif-
ferences in the number of parallel bits allocated to data
and memory addressing. Usually the bits are allocated
in multiples of eight and in the case of the Model 80
there are slots which provide for 16 parallel bits of data
and addressing as well as slots which provide for 32
parallel bits. It is also known to provide a flag bit posi-
tion to indicate when a command sent over the bus is a
16 or a 32 bit command (e.g. logic 1=32 bit and logic
0=16 bit) so that a board in a 16 bit slot may detect
commands that are outside its range and take no action.
This permits a 16 bit board to avoid a situation where,
seeing only a portion of a command or address, it pro-
ceeds with an improper action.

This flag bit position does not however provide any
protection in the event a 32-bit board is inserted in a
16-bit slot. In that case the board will proceed as if it is
in a 32-bit slot and interpret binary signals at the missing
positions on the bus connector improperly.

It is also known to steer data between two data busses
of different size but such steering is typically effected by
fixed interface logic recognizing that the bus definition
on either side will remain the same.

BRIEF SUMMARY OF THE INVENTION

One object of the present invention is to provide a
feature board for a computer which customizes itself to
its slot position.

Another object of the invention is to provide such a
feature board which will detect when it is in a slot
which provides for a board of lesser bus width.

A further object of the invention is to provide such a
feature board which recognizes when it is situated in a
slot for a lesser bus width and performs those com-
mands that are appropriate to such a slot.

In accordance with the present invention, a feature
board is provided including special circuitry for detect-
ing a condition which ordinarily does not provide status
information and then so responding to that condition
that a binary signal is provided indicative of the bus
width of the slot. In a presently preferred implementa-
tion, a direct current power main provides the basis for
generating a logic signal indicating bus width and the
board so limits its responses to commands as to prevent
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addressing memory locations outside the addressing
range for the bus configuration of the slot in which it is
inserted.

The features of the invention believed to be novel are
specifically set forth in the appended claims. However,
the invention itself, both as to its structure and method
of operation, may best be understood by referring to the
following description in conjunction with the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a diagrammatic representation in block form
indicating elements of a host system connected to pres-
ently preferred implementation for a feature board
wherein logic to test commands may be implemented by
a programmable local processor.

F1G. 2 is a diagrammatic representation of a feature
board according to the invention about to be inserted in
a slot having a connector with the full contact set for
which the board is designed.

FIG. 3 is a diagrammatic representation of a feature
board according to the invention about to be inserted in
a slot in which a portion of the connector contacts do
not engage contacts of a system connector.

FIGS. 4 and 5 are simplified diagrammatic represen-
tations of 16 and 32 bit connectors respectively.

FIGS. 6A and 6B are a diagrammatic representation
of the system connector pin assignments for a 16-bit bus
width according to the Micro Channel brand architec-
ture employed on IBM PS/2 computers.

FIG. 7 is a diagrammatic representation of a pre-
ferred implementation for a converter circuit according
to the invention.

FIG. 8 is a generic flow diagram for command pro-
cessing for feature circuitry of a feature board as know
in the art.

FIG. 9is a flow diagram corresponding to FIG. 8 but
further including command testing according to a pre-
ferred implementation of the invention to permit rejec-
tion of commands which cannot be executed properly.

FIG. 10 is a detailed flow diagram indicating logic for
implementation by a general purpose processor to test
for certain types of unexecutable commands received
from the host system.

FIG. 11 is a detailed flow diagram for further logic to
identify unexecutable commands received from the host
processor.

_ DETAILED DESCRIFTION

Referring to FIG. 1 a feature board 10 is shown cou-
pled to a host system 30 by a board connector 12 which
mates with a system connector 32 to receive signals and
power from a system bus 34. The host system 30 in-
cludes a central processor 36 and system memory 38
connected to the system bus 34 as is typical for such
systems as the IBM Personal System/2 brand comput-
ers.

From the board connector 12 signals are received at
interface registers 14 which are accessed by a local
processor 16 over a local bus 18. A system memory 20
and feature drivers 22 are also connected to the local
bus 18 and may be considered along with the local
processor 16 and system memory 20 a part of the overall
feature circuitry 28. Feature drivers 22 would vary
from board to board and might, for example, control
external devices 40 such as disk drives conforming to
the Small Computer System Interface. A converter
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circuit 24 is connected to the board connector 12, ac-
cording to the preferred implementation for the inven-
tion, and provides a signa! to the local bus 18.

Considering FIG. 2, the feature board 10 is shown
including a panel 11 rigid circuit board material. Indi-
vidual contacts 13 of board connector 12 are situated in
preselected spaced positions on either side of the panel
11 (less than the preferred number of contacts have
been shown for clarity of illustration). The system con-
nector 32 is mounted to a planar board 33 and is config-
ured with contacts (not shown) for engaging the
contacts 13 over the length of board connector 12 and
serves to define receiving slot 42. The board connector
as indicated is preferrably a male board edge connector
and the system connector would then be a female board
edge connector. In contrast, to FIG. 2, F1G. 3 shows an
abbreviated system connector 32', a circumstance
which gives rise to the problem addressed by the inven-
tion.

Referring to FIGS. 4 and 5, contact positions are
indicated for typical connectors 32" and 32 supporting
16-bit and 32-bit operation respectively. FIGS. 6A and
6B indicate the assignments for the contacts 12 assum-
ing a system bus 34 (see FIG. 1) conforming to the
Micro Channe! bus specification with the A and D
designations indicating address and data positions re-
spectively. Additional description regarding such a
system may be found in the “Personal System/2 Hard-
ware Interface Technical Reference” manual.

Now considering FIG. 7, the converter circuit 24
according to a presently preferred implementation for
the invention is connected to a particular contact 12
denoted A77 in FIG. 6B which is not engaged by a
16-bit system connector 32 (see FIG. 3) but would
engage a 12 volt DC source through a 32-bit connector
32 (see FIG. 2). Resistors 60 and 62 act as a voltage
divider to produce a logic signal at tap connection 64
which applies such signal as a control signal at an input
port for processor 16 (see F1G. 1) through local bus 18.

A normal sequence of operations for executing a
command presented by the host system 30 (see FIG. 1)
is indicated in FIG. 8. This logic is preferrably imple-
mented using a programmable processor 16 as shown in
FIG. 1 which may be, for example, an Intel 8032 pro-
cessor. Initially, the command is accessed by logic
block 80 from registers 14. The command is then pro-
cessed according to the logic 82 which would be pre-
pared by the implementater in accordance with the
function of the particular feature board 10. Then logic
84 would complete the processing cycle and prepare for
the next command.

FIG. 9 indicates the changes to the logic of FIG. 8
according to a presently preferred implementation for
the invention. After the command is accessed according
to logic 80 all memory addresses that the command
requires to be presented on the bus 34 (see FIG. 1) are
extracted and tested to determine if they exceed the 16
MB limit for 16-bit addressing. If so, logic 94 tests the
BIGSLOT signal presented by convertor circuit 24 to
determine whether the address exceeds the address
limits of the slot. Hence, only if an address exceeds the
slot limit, according to a preséntly preferred implemen-
tation does the card reject the command using the logic
96.

Referring to FIG. 10, the logic for processing com-
mands in control block form begins with the receipt of
an address for accessing the control block. The value of
the BIGSLOT signal is accessed at logic 104 and at
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logic 106 is tested. If the slot limits addressing, the con-
trol block address tested at logic 108 and if it exceeds
the slot time the host system 30 is sent an error message
by logic 110. Otherwise, logic 112 fetches the control
block.

Referring to FIG. 11, additional logic to compliment
the logic of FIG. 10 is required for control blocks. At
logic 111 the command is received at memory 20. The
signal BIGSSLOT is read at logic 113 and if it indicates
a limited logic slot 114 for addressing the command is
tested at logic 116 to determine if it is a command of a
type having one or more memory access operations. If
so, the addresses are checked at logic 118 to determine
if they exceed the slot limit. If any addresses exceed the
slot limit an error message is send to the host system 30,
by logic 120 otherwise the command is executed by
logic 122

While only certain preferred features of the invention
have been shown by way of illustration, many modifica-
tions and changes will occur to those skilled in the art.
It is, therefore, to be understood that the present claims
are intended to cover all such modifications and
changes which fall within the true spirit of the inven-
tion.

What is claimed is:

1. For use in a computer system of the type having a
system bus transmitting coded signals and power signals
and having plural slots for receiving pluggable feature
boards, said system having a system connector at each
slot, there being at least first and second different
contact configurations for said system connectors, the
first having a first predefined first arrangement of con-
nected coded and power signals from said system bus
and the second having said first pattern plus additional
contacts including at least one connected as a power
signal contact,

a feature board comprising:

a support panel receivable in said slots and having
feature circuitry connected for receiving signals
from said computer system;

a board connector mounted to said panel along one
edge thereof and including contacts adapted to
engage the contacts of the system connector for
said first and second contact configuration

a converter circuit connected to a selected contact
of said board connector which is positioned to
engage said additional power signal contact of
said system connector for said second contact
configuration and to be unconnected for said
first contact configuration, which circuit senses
an electrical characteristic for such selected
contact and creates a slot size signal respective
thereof;

logic connected to receive said slot size signal
which modifies the operation of said feature
circuitry respective of said slot size signal.

2. A feature board according to claim 1 for use in a
system having a second contact configuration with the
additional power contact of a said system connector
being connected to a fixed voltage and wherein said
converter circuit is a voltage divider connected to the
selected contact of said board connector.

3. A feature board according to claims 1 and 2
wherein said logic tests commands received from said
system bus for operations which are not executable with
said first configuration and returns an error message to
said computer system when such a command occurs
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and said first configuration is indicated by said slot size
signal.

4. A feature board according to claim 1 wherein said
first contact configuration corresponds to one data bus
width and said second contact configuration corre-
sponds to a larger data bus width and said logic receives
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6
commands from said system bus and selectively rejects
commands which require said larger data bus of said
slot size signal indicates a slot with said first comact
configuration.



