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ABSTRACT

only in response to a cO
ipheral device

type (for example, tw

A communications medium for transmitting data be-
tween a plurality of peripheral devices and a host com-
puter. Only one device may talk on the bus at a time and
mmand from the host. When =
needs to be serviced, it sends out 8
service request signal by holding the bus low after any
command signal. The device continues to request ser-
vice until it receives a talk command from the host
computer. When more than one device are the same
o mice) are coupled to the bus, the
host computer assigns new addresses to the devicss.
Devices detect collisions by sensing a low signal on the
bus when they attempt to send a “1”.
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generally used at a time. In addition, prior art network-
APPARATUS FOR TRANSFERRING SIGNALS ing schemes provide for means for attached devices to
AND DATA UNDER THE CONTROL OF A HOST identify themselves to each other through claborate

COMPUTER “handshaking” schemes. Again, such complexity is not
S required to connect peripheral devices since there is no
BACKGROUND OF THE INVENTION need for these devices to identify themselves to other
1. Field of the Invention devices, only to the host computer.
This invention relates tie field of communications Therefore, it is an object of the present invention to

media for transferring data betwsen a source and a provide a communications medium for a plurality of
plurality of peripheral devices coupled to the source. 10 peripheral devices, which provides a simple and effi-
More particularly, the present invention relates to data  cient means for coupling those devices to a host com-

transfer along a peripheral device bus between a plurai-  puter.
ity of peripheral devices and a host computer. 1t is a further object of the present invention to pro-
2. Art Background vide a communications medium by which all such pe-

In the < c;mg industry, it 8 quite cq:n;?nda: 15 ipheral devices can be coupled to a host computer at a
. : P single input.
g s, st s e oo, 8% i ser o of e e v
Do and other peripheral deviems principaly Do ot SIS S T dicate  need for et
developed in the early 197%s with the advent of com- 20 .- g to the host computer
P S e, s e e Gt s . of e pren v
immediate proximity of a main frame computer. provide a communications medium w. h’.‘:h provt'da 2
Networks, such as the ARPA network, were devei- means for determining if the communications medium is
oped to provide access by various users to large time- 25 in use. . . .
sharing systems and the transfer of dais between such It is another object of the present invention to pro-
vide a communications medium which allows periph-

In ibe case of geographically local networks, . : .
socalled “local srea networks” (LANs) were devel- ~ craldevicesto be added during operation of the system.

oped to connect togsther a collection of computers,

terminals and peripherals iocated, typically in the same 30 SWARY OF THE INVEN—HON .
bm]dmg or adjacent buildings, and pennlned each of A communications medium is disclosed including
these devices to communica’e among themselves or apparatus and methods for transferring data between a
with devices attached to odser networks. Local area plurality of peripheral devices and a host computer. In
networks permit the implementation of distributed com- the preferred embodiment, a plurality of peripheral
puting. In other words, some of the devices coupled to 35 devices such as human input devices (including mice,
the local area network may be dedicated to perform keyboards, sketchpads, etc.), appliances, listen only
specific functions, such as file storage, data base man- devices, etc., are coupled to a comsuon cable for data
agement, terminal handling, and so on. By having dif-  transmission and reception of commaxds. A peripheral
ferent machines perform different tasks, distributed =~ device coupled to the cable may signal*the host com-
computing can make the implementation of the system 40 puter when it requires servicing. This peripheral device

simplier and more efficient. . will continue to request serivce until the hosmnputer
Presently, networking has only been applied t0 pro-  commands it to transmit its data. All peripheralMevices
vide communications between data processing devi of th= same generic type (2.8., all keyboards), majrhave

also be useful to provide a networkiug means t'a‘ provide umber. In this manner, the host computer car. identify
gommunic':ation betwc_:en asingle computer and ‘.:.}ph.nal- generic type of devi,ce communicating on the cable.
;:swag:l"p::m de:“”ﬂ;:“‘:h :stchul?m m?“tm?‘::z If more than one of the same type of device is coupled
include liyboards, glfrsorc;;lm;l devicam(gucl‘:\{u a to the cable (e.;., 2 mice), the hosr om{nput:r wnll assign
“mouse”), and sketch pads, etc. Listen only devices 50 new addresses in the status registers of the mice so they
include transaction logs, etc. In the prior art, such ds- ca:llnb:hdn"ferfcnmwd. . _

vices are attached to a host computer through a port In the preferred embodiment, a return to zero modu-
o o e dovice, Ofton, additional “cards” are  1ation scheme is used to transmil data and Sommanch
required to allow a peripheral input device to be sdded,  OVeT the cable. As a result, a peripheral device will
Further, the addition of cards requires that the host 55 35U™¢ a collision if it attempts to transmit a high signal
computer be powered down, with no mechanism for on the cable and the cable is pulled low by another
adding peripheral devices to a live system. Such prior device. In order to simplify the protocol of the system,
art systems are inefficient since peripheral devices are only the computer can initiate communication.

not generally operated simuitaneously. (for example, The present invention permits the addition of periph-
someone using a mouse is generally not using the key- 60 eral devices to a computer while the computer is in use,
board or sketchpad at the same time). Thus, the devices without the need to power down the computer system.
could share a common line to the host computer with- ~ The present invention can be embodied in a narrow
out creating data traffic problems, climinating the need band medium, as well as broad band, fiber optic, infra-
for cards. red and other media.

Prior art networking schemes also include elaborate 65 .
methods for establishing control of the network to BRIEF DESCRIPTION OF THE DRAWINGS
allow a device to transmit. Such systems are not needed FIG. 1 is block diagram illustrating the networking

for networking of peripheral devices, since only one is  system of the present invention.

which are machine input devices. However, it would G\iidenﬁ“l bard wired address used as an indeatifcation
th
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FIG. 2 is a timing diagram illustrating the present
invention’s use of return to zero encoding.

FIG. 3 illustrates a register of a peripheral device of
the present invention.

FIG. 4 is a flow chart illustrating the sequence of
operations utilized by a peripheral device to request
service by the host computer.

FIG. S is a flow chart illustrating the sequence the
opernﬁomuﬁlizedtopmvidenewaddr&atodevica
sharing the same hard-wired address.

FlG.Gisatimingdiagnmillmtnﬁngacommand
transaction of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

Apeﬁphemldevieebusincludingappmtnsand

methods for transferring data between a plurality of

ipheral devices coupled to a host computer is dis-
closed. In the following description numerous specific
details are set forth, such as specific numbers, registers,
addresses, times, signals, and formats, etc., in order to
provide a thorough understanding of the present inven-
tion. However, it will be apparent to one skilled in the
art that the present invention may be practiced without
these specific details. In other instances, well-known
circuits and devices are shown in block diagram form in
order not to unnecessarily obscure the present inven-
tion.

Referring to FIG. 1, the preferred embodiment of the
present invention may be seen. A plurality of peripheral
devices, generally identified by numbers 11 through 16
are coupled through a single cable 7 to a host computer
10. In the preferred embodiment, all devices communi-
cate with the host computer by a mini-phono jack with
the following connector assignments; tip-power, ring-
data, sleeve-power return. A “high” signal (1) is 2.4
volts minimum. A “low” signal (0) is 0.8 volts maxi-
mum. Although a single cable is contemplated n the
preferred embodiment of the present invention, other
communications media, such as broad band methods,
fiber optic systems, and infrared signals, are contem-
plated.

The bus of the present invention supports coded de-
vices (for which a keystroke represents a symbol or a
function, such as a keyboard 14), relative devices (in
which movement of a display cursor in response to a
control device, such as a mouse 11 or 12, may be from
any starting point), and absolute devices (for which
there is a constant and direct relationship between dis-
phypoeiﬁonmddeviceposition,suchassketchpm
13)

Thesystemalsopermitsthenetworkingofextcnded
address devices. Extended address devices share a com-
mon hard wired address 35, but further include an ad-
dress unique to the individual device which the host
computer must recognize before the device can be ac-
cessed. Extended addresses 29 for respective extended
address devices 15 are shown collectively in FIG. 1 by
a single block diagram 29 coupled to extended address
devices 15. For example, it is contemplated that appli-
ances may be coupled to the host computer and con-
trolled by the host computer. In such a situation, all
appliances would have an ‘dentical hardwired fixed
address. The host computer, on a first level, would
simple address the hard wired address for appliances.
At this time, all appliances coupled to that address are
inactive. An individual appliance may be activated by
thehostcomputerifthehostoomputersendsasigmlto

10
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4
thnapplhneewhichmwbestbeexmdedaddmof
theapplimce.Anextendedlddmismindividul
identification number, which, in the preferred embodi-
ment, maybeupto&bytalong.Oncemehoncom-
pnterhuprovidedtheextendedaddras.thedevioe
having that address is active. Subsequent commands to
the appliance address location will be executed by that
device without the need for providing the extended
address each time. An activated appliance will respond
to all commands to the appliance address, while unacti-
vated devices remain passive. To deactivate an active
extended address device, the host computer provides
the extended address of another extended address de-
vice, activating it and deactivating the previously active
device. It is contemplated that any device which could
be controlled by the host computer is suitable for the
present networking scheme, such as lights, ovens, sprin-
kler systems, phone answering machines, etc. It is con-
templated that at least one other hardwired address for
extended address devices be provided in the present
system. Such an address would be used for system pro-
tection schemes or user identification schemes. For
example, a device at this location could contain an ex-
tended address which must be provided by the system
user before the system could be enabled. In other in-
stances, individual operations could require that the
extended address of other security devices be provided
by the host computer prior to performance. Such secu-
rity devices could function as “keys” to lock the entire
system or certain operations performed on the system.

Also reserved for use on the network of the present
invention are soft address locations 16. Soft address
locations are reserved for duplicates of peripheral de-
vices coupled to the bus. When more than one mouse is
coupled to the bus, for example, the host computer
assigns new addresses to each mouse, those addresses
being at the soft address locations.

Although specific examples have been given for each
type of device coupled to the bus, there may be more
than one kind of each type of device with that address.
For example, a sketch pad has been given as an absolute
device but a touch screen would also be considered an
absolute device and be assigned the same fixed com-
mand address as the sketch pad. In those situations, the
host computer will assign new addresses from the soft
address locations to each device.

In the preferred embodiment of the present invention,
the various peripheral devices have been assigned ad-
dresses as shown below:

Address Device Types Exampile
0000 (zero) extended address security systems,
device user ID
0001 (one) extended address sppliances
device
0010 (two) coded devices
0011 (three)  reiative devices mouse, track ball
0100 (four) bsolute devices ketchpad,
touch screen
0101 (five) reserved none
0110 (six) reserved none
0111 (seven)  reserved none
1000 (eight)  soft addressed duplicate peripheral
devices
111 (19 soft addressed duplicate peripheral
devices
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It will appreciated by one skilled in the art that other
addresses may be assigned to these devices containing
more or less bits than in the preferred embodiment.
Fixed hart-wired addresses 31, 32, 33 and 34 are shown
in FIG. 1 for mouse 11, mouse 12, sketch pad 13, and
keyboard 14, respectively.

In FIG. 1, data transmitter/receiver circuit 23 for
mouse 11 is shown in block diagram form coupled to
mouse 11. Data transmitter/receiver circuit 24 for
mouse 12 is shown in block diagram form coupled to
mouse 12. Data transmitter/receiver circuit 25 for
sketch pad 13 is shown in block diagram form coupled
to sketch pad 13. Data transmitter/receiver circuit 26
for keyboard 14 is shown in block diagram form cou-
pled to keyboard 14. Data transmitter/receiver circuits
27 for respective extended address devices 15 are shown
collectively in FIG. 1 by a single block diagram 27
coupled to extended address devices 15.

All peripheral devices have four registers in the pre-
ferred embodiment to receive data and send data. For
each device, register 3 talk and register 3 listen have
status information such 2s device address and handler
information. The remaining registers are data registers
which are device specific except register 2 listen which
contains the extended addresses for extended address
devices or device specific Contents for soft addressed
devices.

In the preferred embodiment of the present invention,
there are three types of communication on the periph-
eral bus: commands, data and global signais. Commands
are sent from the host computer to the peripheral de-
vices, data is sent from the host computer to the devices
or from the devices to the host computer, and global
signals are special messages sent to the entire system.

In the preferred embodiment data is encoded as the
ratio of low time to high time of each bit cell. A bit cell
boundary is defined by a falling edge on the bus. A
“zero” is encoded as a bit cell in which the low time is
greater than the high time. This is shown in FIG. 2 by
bit cell 20. Therefore, a “1” is defined as a bit cell in
which the low time is less that the high time as shown
by cell 21 of FIG. 2. In the present preferred embodi-
ment, a start bit is defined as a “1”. A stop bit is a “0”
which does not have an additional falling edge to define
the bit cell time. The stop bit is used to synchronize the
stopping of transactions on the bus.

The period for each bit cell of command signals and
low speed data transmission is approximately 100 mi-
croseconds plus or minus 30%. For high speed data
transmission, the bit cell is 50 microseconds plus or
minus 1%. The format of a data transaction is a start bit
(1), followed by up to 256 bits of data and ending with
a stop bit. It will be appreciated that when other com-
munications media are utilized, other signaling methods
may be utilized.

Commands are sent only by the host. In the preferred
embodiment of the present invention, there are three
commands; talk, listen, and flush. As shown in FIG. 6,
to signal the start of a command, an attention pulse is
sent out. An attention pulse is generated by the host
computer by transmitting a bus low for a period of
“T-attn”. In the preferred embodiment, T-attn is ap-
proximately 560-1040 microseconds. The attention
pulse is followed by a synch pulse to give the initial bus
timing. The following edge of the synch pulse is used as
a timing reference for the first bit of the command. The

command is followed by a stop bit, (in the preferred by a device requiring service.

13

" the host computer that it needs servicing. This is accom- -

55

60

65

6 v
embodiment a “0™). After the stop bit, the bus returns to -
its normally high state uniess a device requests service.

The command is an 8 bit value in the preferred em-
bodiment. The command includes a 4 bit device address
field which specifies the fixed hardwired address of the
desired peripheral device (e-g., 0011 for a mouse). The
next 2 bits form the command and the final 2 bits form
a register address field which allows a specific register,
RO-R3 within an addressed peripheral device to be’

specified. In the preferred embodiment, the commands
have the following bit code:

Command Code

Flush ] o1

Listen ’ 10

Talk 11

The talk command orders the addressed device to.
provide its data to the host computer. The listen com-
mand orders the addressed device to accept data from
the host computer and place it in one of its registers.
The flush command has an effect on each device which
is defined by the individual device. It can be used for
such functions as clearing a register or resetting all keys
on a keyboard so that they will be sent again. Generator
20 for generating the attention signal, the synchroniza-
tion signal, the commands, and the stop signal is shown
in FIG. 1 coupled to host computer 10. In FIG. 1, cir-
cuitry 21 for transmitting data from host computer 10
and receiving data from the peripheral devices is shown
in block diegram form coupled to host computer 10.

When a peripheral devices is addressed to talk, it
must respond within a certain period, called the “time
out” period. The time out, “TIt”, is approximately 140
to 260 microseconds (2 bit cells). The selected device, if
it does not time out, becomes active on the bus and
performs its data transaction, and then “untalks” itself
and goes inactive on the bus. ‘

Global signals are used for transactions which are
neither commands nor data transactions. Global signals
include: attention and synch, which is used to signal the
start of a command and to give initial bus timing; ser-
vice request, a transaction that devices use to signal the
host that they require service; and reset, used to issue a
break on the bus by holding the bus low for a minimum
of “Tres”, which is approximately 2.8 to 5.2 millisec-
onds, (40 bit cells). Global signals will be described in
more detail in conjunction with other transactions.

Since a peripheral device can only send data when it
has been commanded to talk by the host.computer, the
present system provides a means for a device to notify

plished by having the device send a service request
signal to the host computer. In the present invention, a
service request is sent by holding the bus low after the
stop bit of any command transaction. Each of the pe-
ripheral devices coupled to the bus include 2 number of
registers (in the preferred embodiment four registers).
FIG. 3 shows one of the registers for a peripheral de-
vice. Bit A13 has been identified as the service request
enable bit. When this bit is set high by the host com-
puter, the device is enabled to hold the bus low after the
stop bit of a command transaction, as shown in FIG. 6, -
if the device needs service. A device will keep request-
ing service until it receives a talk command from the
host. The flow chart in FIG. 4 shows the steps followed
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Block 41, that is, if it has data to send to the host. If it
doa.itsetsminmalﬂagbit.Blockﬂ:thnthenext
command is sent out from the host, Block 43, the device
checkstoseeifthcoommmdisaddrwedtothedevice.
Block-.d».lfthecommmdwasnotaddrmedtothe
device, Branch 45, the device checks to see if its service
request enable bit, (bit A13 of register 3), is set high,
Branch 47. If so, Branch 48, it holds the bus low after
the command stop bit, Block 50. (See FIG. 6) The de-
vice then waits until the next command is received from
the host to see if it will be addressed to talk, Block 43.
If the command is addressed to the device, Branch 46,
thedevicedeterminuifitisacommandtotalk,mock
S1. If it is not a command to talk, Branch 52, the device
sends a service request, Block 57, performs whatever
command is instructed, Block 58, and awaits the next
command, Block 43. If the command is to talk, Branch
53, the device sends its data, Block 59, and considers its
service request to be satisfied, Block 60. The device
continues to monitor itself to determine when it needs
service, Block 41. By allowing the host computer to
control the service request enable bit, more efficient
operation of the bus is realized. When a service request
is received, the host computer need only ask those de-
vices whose service request bit was enabled whether
they need servicing. Additionally, the host computer
can disable certain devices that are not required for
particular applications. iy

In FIG. 1, service request signal generator 71 for
mouse 11 is shown in block diagram form coupled to
mouse 11. Service request signal generator 72 for mouse
12 is shown in block diagram form coupled to mouse 12.
Service request signal generator 73 for sketch pad 13 is
shown in block diagram form coupled to sketch pad 13.
Service request signal generator 74 for keyboard 14 is
shown in block diagram form coupled to keyboard 14.
Service request signal generators 75 for respective ex-
tended address devices 15 are shown collectively in
FIG. 1 by a single block diagram 27 coupled to ex-
tended address devices 185.

When sending data, the device is able to detect colli-
sions.

In FIG. 1, collision sensing circuit 81 for mouse 11 is
shown in block diagram form coupled to mouse 11
Collision sensing circuit 82 for mouse 12 is shown in
block diagram form coupled to mouse 12. Collision
sensing circuit 83 for sketch pad 13 is shown in block
diagram form coupled to sketch pad 13. Coliision sens-
ing circuit 84 for keyboard 14 is shown in block diagram
form coupled to keyboard 14. Collision sensing circuits
88 for resepective extended address devices 15 are
shown collectively in FIG. 1 by a single block diagram
85 coupled to extended address devices 15. If a periph-
eral device tries to output a 1 and the data line is or goes
to a 0, the device assumes it has lost a collision to an-
other device. This means that another device is also
sending on the bus. When this happens the losing device
untaiks itself from the bus and preserves the data which
was being sent for retransmission. The device sets an
internal flag bit if it loses a collision. Prior art peripheral
devices were unable to detect collisons. This novel
feature of the present invention permits more efficient
operation of the communications medium. By having
the device sense a collision, it can preserve the data that
is transmitted and indicate to the host computer that it
requires serving. Additionally, the collision detection
scheme of the present invention does not require a wait-
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endiutrmmissionifthelineismodulatedbymother
device or simply not begin its transmission if the line is
already in use. Further, this collision detection scheme
is useful in locating multiple devices at a single hard-
wiredaddrasloaﬁon.suchasmonseuandmouselz
of FIG. 1.

In such a situation, the host will change the address of
the devices by forcing a collision of devices sharing the
same address. The host achieves this by issuing a talk R3
command addressed to those devices. As shown in FIG.
3, Register 3 22 (one of the registers of the device)
contains the following information. Bits A0 through A7
31 contain a device handler which tells the host com-
putertheﬁmctionofadeviceandt.heuseofdauyro—
vided by the device. Bits A8 through A1l 32, are an
address field which can be changed when more than
one device, having the same command address, is cou-
pled to the bus. In that situation, one of the soft address
locations are assigned to bits A8 through A11 32 which
then serve as the command address for that device.
Until that time, those bit locations contain a random
pumber which aids in the detection of collisions. For
example, if two mice received a talk R3 command and
both began talking at the same, neither would detect a
collision. However, by having random numbers in the
address field 32 of register 3 22, the output of the two
devices will eventually differ. When that occurs, one of
the devices will detect a collision and stop talking. Bit
A12 34 is a high speed enable bit which if set, provides
for data transmission at the higher modulation rate (50
microseconds per bit frame). The high speed enable bit
is set by the host computer. If the host computer is
unable to receive data at the higher modulation rate, it
sets the high speed enable bit low in each of the devices.
If the host computer is able to accept data at the higher
modulation rate, and the device is able to transmit at the
higher rate, (that information being contained in the
handler bits 31 of register 3), the host computer sets the
high speed enable bit 34 high for the device. As previ-
ously mentioned, bit A13 35 is service request enable
which is set by the host to enable the device to-perform
a service request transaction. Bits A14 36 and A15 37
are reserved for future use and are set to 0.

When a device receives a talk R3 command the de-
vice provides its status (handler and address) to the host
computer. If there are two devices of the same type
coupled to the bus, only one can respond since the other
will detect a collision. FIG. 5§ shows the method of
assigning new addresses on the bus. .

After receiving a talk R3 signal, Block 101, the device
sends its status from Register 3. If the line goes low, the
device determines that there has been a collision,
Branch 104, it stops sending (untalks itself) and sets an
internal flag bit to indicate a collision, Block 106. The
host sends a listen R3 to the mouse address, Block 107.
Each talk commend resets the internal collision flag of
the device. The device checks to see if its collision bit is
set, Block 108. If the collision bit is not set, Branch 109,
the device changes A8 through Allto the soft address
provided by the listen R3 command, Block 111. In this
manner the address of the winning device is changed
with the host computer keeping track of the new ad-
dress of the device. If a collision bit is detected by the
device after a listen R3 command, Branch 110, the de-
vice does not change the soft address bits, but may
change other fields in R3. The host computer sends out
another talk R3 command, Branch 101, to see if any
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- devices remain at the mouse address. In this situation
the remaining mouse will send its start bit, Block 102,
not detect a collision, Branch 105, and send its status
from register 3, Block 112. The host computer will send
back a listen R3 command to the mouse address, Block
107. The remaining mouse will not detect a collision bit
being set in this instance, Branch 109, so it will change
bits A8 through A1l of register 3 to the soft address
received from the host computer, Block 111. The host
computer then sends out another talk R3 command to
the mouse address, Block 101. This time, since no mouse
remains at that address, the bus is timed out and the host
computer knows that it has assigned new addresses to
each of the mice sharing the mouse address.

In one embodiment of the present invention, periph-
eral devices have a device on them to indicate activity
called the activator. The activator can be a special key
on a keyboard or a button on a mouse. When more than
one of a device is coupled to the bus, the host computer
can display a message requesting one of the devices to
use the activator. The host can then issue a listen R3
command which will change the address of the device
which is activated. In this manner individual devices
can be located and assigned new addresses in multiuser
applications.

Thus, a peripheral device bus has been described
which allows a plurality of peripheral devices to be
coupled to a host computer through a single port.

We claim:

1. An apparatus for transferring signals and data,
wherein the signals and data are transferred under the
control of a host computer from the host computer to
first and second peripheral devices and from the first
and second peripheral devices to the host computer,
wherein the signals and data are transferred over a bus
coupling the first and second peripheral devices to the
host computer, and wherein the bus is normally in a
logical first state, comprising:

means, coupled to the first peripheral device, contain-

ing a first hard-wired identification number as a
first address of the first peripheral device;
means, coupled to the second peripheral device, con-
taining a second hard-wired identification number
as a first address of the second peripheral device;

means, coupled to the host computer, for generating
a plurality of signals for transmission over the bus
to at least one of the peripheral devices, wherein
the plurality of signals comprise an attention signal,
a synchronization signal, one of a plurality of com-
mands, and a stop signal, wherein the plurality of
signals allow the host computer to control at least
one of the peripheral devices, and wherein each of
the plurality of commands includes an address of at
least one of the first and second peripheral devices
to which the command is directed;

means, coupled to the first peripheral device, for

generating a first service request signal for trans-
mission to the host computer by holding the bus at
a logical second state for a period of time after
transmission of the stop signal, wherein the first
service request signal indicates to the host com-
puter that at least one of the peripheral devices has
data to send to the host computer and requests a
command from the host cormputer that would per-
mit the peripheral device to transmit the data to the
host computer, and wherein the transmission of the
first service request signal is selectively enabled
and disabled by the host computer;
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means, coupled to the second peripheral device, for
generating a second service request signal for
transmission to the host computer by holding the
bus at the logical second state for a period of time
sfter transmission of the stop signal, wherein the
second service request signal indicates to the host
computer that at least one of the peripheral devices
has data to send to the host computer and requests
a command from the host computer that would
permit the peripheral device to transmit the data to
the host computer, and wherein the transmission of
the service request signal is selectively enabled and
disabled by the host computer;

means, coupled to the host computer, for transmitting
data from the host computer to at least one of the
peripheral devices over the bus;

means, coupled to the first peripheral device, for
transmitting data over the bus to the host computer
from the first peripheral device if and only if one of
the plurality of commands received by the first
peripheral device from the host computer is a com-
mand to transfer data from the first peripheral de-
vice to the host computer;

means, coupled to the second peripheral device, for
transmitting data over the bus to the host computer
from the second peripheral device if and only if one
of the plurality of commands received by the sec-
ond peripheral device is a command to transfer
data from the second peripheral device to the host
computer;

first collision sensing means, coupled to the first pe-
ripheral device, for setting a collision detect bit to
the logical first state from the logical second state
when the first peripheral device attempts to trans-
mit data in the logical first state on the bus but the
bus is in or goes to the logical second state, wherein
the first peripheral device stops transmitting data
after the collision detect bit is set to the logical first
state, and wherein the first collision sensing means
provides a control over access to the bus by the
first peripheral device;

second collision sensing means, coupled to the second
peripheral device, for setting a collision detect bit
to the logical first state from the logical second
state when the second peripheral device attempts
to transmit data in the logical first state on the bus
but the bus is in or goes to the logical second state,
wherein the second peripheral device stops trans-
mitting data after the collision detect bit is set to the
logical first state, and wherein the second collision
sensing means provides a control over access to the
bus by the second peripheral device; and

means, coupled to the host computer, for storing (1) a
first number at a first soft address location and (2 )
a second number at a second soft address location,
wherein if a collision is detected and is the result of
the first hard-wired identification number being the
same as the second hard-wired identification num-
ber, then the host computer (1) sends the first num-
ber stored at the first soft address location as data
over the bus to the first peripheral device for stor-
age by the first peripheral device as a second ad-
dress of the first peripheral device and (2) sends the
second number stored at the second soft address
location as data over the bus to the second periph-
eral device for storage by the second peripheral
device as a second address of the second peripheral
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device, wherein the first number is different from
the second number.
2. The apparatus of claim 1 for transferring signals
and dats, wherein
the first peripheral device includes a register for stor-
ing the first number as the second address of the
first peripheral device, and
the second peripheral device includes a register for
storing the second number 22 the second address of
the second peripheral device.
3. The apparatus of claim 2 for transferring signals
and data, wherein
the means for generating the first service request
signal includes a first service request enable bit that
can be selectively set by the host computer to the
logical first state and the logical second state,
wherein if the host computer sets the first service
xequatenablebittothclogiealﬁmmte,the
means for generating the first service request signal
is enabled to send the service request signal to the
host computer, wherein if the host computer sets
the first service request enable bit to the logical
second state, the means for generating tke first
service request signal is disabled from sending the
first service request signal to the host computer;
and
the means for generating the second service request
signal includes a second service request enable bit
that can be selectively set by the host computer to
the logical first state and the logical second state,
wherein if the host computer sets the second ser-
vice request enable bit to the logical first state, the
means for generating the second service request
signal is enabled to send the serivce request signal
to the host computer, wherein if the host computer
sets the second service request enable bit to the
logical second state, the means for generating the
second service request signal is disabled from send-
ing the second service request signal to the host
computer.
4. The apparatus of claim 3 for transferring signals
and data, wherein
the means for transmitting data from the first periph-
eral device includes an internal flag bit that can be
selectively set by the first peripheral device data
transmitting means to the logical first state and the
logical second state, wherein the first peripheral
device data transmitting means sets the internal flag
bit to the logical first state if the first peripheral
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device has data to send to the host computer, and 50

wherein the first peripheral device data transmit-
ting means sets the internal flag bit to the logical
second state after the first peripheral device data
transmitting means has sent the data to the host
computer; and

the means for transmitting data from the second pe-
ripheral device includes an internal flag bit that can
be selectively set by the second peripheral device
data transmitting means to the logical first state and
the logical second state, wherein the second pe-
ripheral device data transmitting means sets the
internal flag bit to the logical state if the second
peripheral device has data to send to the host com-
puter, and wherein the second peripheral device
data transmitting means sets the internal flag bit to
the logical second state after the second peripheral
device data transmitting means has sent the data to
the host computer.
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S.Theappmtmofchim‘t’ortrmfertinssigmh
and data, wherein the logical first state is a logical high
state and the logical second state is a logical low state.

6. The apparatus of claim § for transferring signals
anddam,whereinatlmtoneoftheﬁmmdsecond
peripheral devices comprises a mouse.

7. The apparatus of claim § for transferring signals
and data, wherein at least one of the first and second
peripheral devices comprises a sketch pad.

8. The apparatus of claim § for transferring signals
and dats. wherein at least one of the first and second
peripheral devices comprises a keyboard.

9. The apparatus of claim 5 for transferring signals
and data, wherein the first and secord collision sensing
means each includes pulse detection circuitry for de-
tecting that the signal on the bus is in a logical low state.

10. The apparatus of claim 9 for transferring signals
and data, wherein the signals sent over the bus are in a
return-to-zero encoding format.

11. The apparatus of claim § for transferring signals
and data, wherein the plurality of commands comprise
a talk command, a listen command, and a flush com-
mand.

12. The apparatus of claim § for transferring signals
and data, wherein

the means for transmitting data from the first periph-

eral device includes a first high speed enable bit
that the host computer can selectively set to the
logical first state and the logical second state,
wherein if the first higt speed enable bit is set to the
logical first state, then the first peripheral device
data transmitting means transmits data at a first
modulation rate, wherein if the first high speed
enable bit is set to the logical second state, then the
first peripheral device data transmitting means
transmits data at a second modulation rate; and
the means for transmitting data from the second pe-
ripheral device inciudes a second high speed enable
bit that the host computer can selectively set to the
logical first state and the logical second state,
wherein if the second high speed enable bit is set to
. the logical first state, then the second peripheral
device data transmitting means transmits data at
the first modulation rate, wherein if the second
high speed enable bit is set to the logical second
state, then the second peripheral device data trans-
mitting means transmits data at the second modula-
tion rate, wherein the first modulation rate is
higher than the second modulation rate.

13. The apparatus of claim 12 for transferring signals
and data, wherein the logical first state is a logical high
state and the logical second state is a logical low state.

14. The apparatus of claim 2 for transferring signals
and data, further comprising a third peripheral device
coupled to the host computer by the bus, wherein the
third peripheral device includes means that includes (¢))
a third hard-wired identification number as a first ad-
dress of the third peripheral device and (2 ) a register
for storing a third number as an extended address of the
third peripheral device, wherein when the host com-
puter sends over the bus the first address of the third
peripheral device and a signal that matches the ex-
tended address of the third peripheral device, the third
peripheral device is initially activated, and wherein
when the host computer then sends over the bus a sub-
sequent command to the first address of the third pe-
ripheral device, the command is executed by the third
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peripheral device without the host computer sending
the extended address of the third peripheral device.

15. The apparatus of claim 14 for transferring signals
and dats, further comprising a fourth peripheral device
coupled to the host computer by the bus, wherein the
fourth peripheral device includes means that includes
(1) the third hard-wired identification number as a first
address of the fourth peripheral device and (2) a register
for storing a fourth number as an extended address of
the fourth peripheral device, wherein the fourth num-
ber is different from the third number, wherein when
the host computer sends over the bus the extended
address of the fourth peripheral device after the third
peripheral device has been activated, the fourth periph-
eral device is initially activated and the third peripheral 15
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device is deactivated, and wherein when the host com-
puter then sends over the bus a subsequent command to
the first address of the fourth peripheral device, the
command is executed by the fourth peripheral device
without the host computer sending the extended ad-
dress of the fourth peripheral device.

16. The apparatus of claim 18 for transferring signals
and data, wherein at least one of the first and second
peripheral devices comprises an appliance.

17. The apparatus of claim 15 for transferring signals
and dats, wherein at least one of the first and second
peripheral devices comprises a system protection de-

vice.
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