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-1- . PROTECTED HOT KEY FUNCTI ON FOR

M CROPROCESSOR- BASED COMPUTER SYSTEM Backgr our@*3F*1Te
I nvention Field of the Invention The present inventionis in the field

+of m croprocessor- based conputer systens, and, nore particularly, is in
the field of conputer systens based upon the Industry Standard Architecture
(I'SA) utilizing the Intel 80x86 m croprocessors and equi val ents.
Description of the Related Art Th_e"Jr‘ndustry St andard Architecture

(1 SA) was devel oped by I BM Corporation for use in its AT-type conmputers and
defines an architectural environnent for conputers that utilize an Intel
80x86 m croprocessor, sucrpmmu KO3 KBU2EOGNCTHON| ROR|I 80386, the Intel
80386SX, and the like. t,&gﬁw?ag%ncgmghgﬁksgi‘g@gﬁ have been

devel oped that are ISA corrpa | and an extensive quantity of software
has been witten to oper at eB2GKHEMA Ph cLnuantiion systens. Such

software i S RNe ._m%ﬂﬂfograrm such as spreadsheets, conputer
g‘ﬁf‘?#‘h‘g_ﬁ_ ramns

aut ormat ed rocessi ng praqgrans, ganmes, and the

like; softwar efmvmﬁn#nvwggpanss in 48185 € BLEFCPYOERFSPPEs f or
hi gher levaiaée@ngé@gp&h eﬁné blaemh K &indgNdnded \r/]\péktﬁﬁﬂlﬁﬂ]wml@atimnShe
progr ans. er rograns that

enhance théf]'t?s.léfrA e |‘é?|’am’ % éF‘g g%ﬁﬁg htiN c%&%?g%gfe%ggggr?he-
so-cal | ed paronitaictuvaed (JISH) m:&lldenmg( tER) Iptedr 0886 ThESEOProgrSsorsSr €

| oaded i nt stemprior to loading and running an application
program an% ?r O%&QQWa} #D of usef ul functions that can be utilized while

t he conput d ) n@iXitcat i on program Generally, the TSR
program runs 'H'MéeI a&%&l&g%éaﬁaér&'%m%dﬁh&%rtfsﬁ Widd defvelpd®by

operation of the applicat rogram An exe ar rogra I ncl ude
a nunber offBlp C%qr@dil%tf%}’?e VY él#seﬁg'b‘FéfPFhS"’FBﬁtgFﬁgPﬁg: gg%ﬁé‘es
tenmporari | )érb@b@ﬁté@tﬁﬁl f éﬁﬁﬂfeﬂﬂénﬁofbbafcoﬁﬂiﬁt@%er ot i wteIdeé wint h
the TSR pr ?t%teT 80x%6 ﬁ%gggprbceggog? *srucgh as the Intel 80286, the Intel
80386, the Intel 80386SX, and the like. A large number of
computer systems have been developed that are ISA compatible,

and an extensive quantity of software has been written to
6perate on ISA-compatible computer systens. Such software

includes applications programs such as spreadsheets, computer
automated drafting programs, word processing programs, games,
and . the 1like; software development programs, such as
assemblers, compilers for higher level languages, and the
like; and network and communications programs. '
Another category of programs that have been developed to
enhance the user-friendliness of ISA-compatible computer
systems are the so-called terminate and stay resident (’.lfSR)
programs. These programs are loaded into a computer system
) prior to loading and running an application program and
provide a number of useful functions that can be utilized
while the computer system is running the application program.
Generally, the TSR program runs in the background and does not
interfere with the normal operation of the application
program. An exemplary TSR program may include a number of so-
called "hot Xkeys" which enable the TSR program to be
temporarily brought to the foreground so that the user can
interact with the TSR program. For example, the user can



-2- activate a particular key conbi nation, such as the Control (Crl) key
and one dbf the al phanuneric keys to call up a TSR cal endar program and
revi ew appoi ntnents, and the like. D fferent hot key conbinations can call
up different functions provided by the TSR program such as a nmeno function
to save data to be utilized in another applications program other TSR
progranms may i nclude keyboard enhancenents (e.g., to control the cursor
speed), video enhancenments, and so on. One of the potential problens
with the utad¢tirstenaoparttickdns keycaumbinatiBnpr spcanms sthédaConbrohot

keys of one Jtﬁ? r r o] o} he
prggram suc?‘n a’to )?%é I ng o’?ét éé}g:gnggh%gﬁhggégr%r#g%/?e %a\i;‘glélpd{isg es
the first TSR aRrogxa® sandaseeviay oé@BPlnﬁEﬁnﬁshotaﬂéytéanlh&ﬁ on of.

a TSR prog r@mmﬂﬁ Hot %&%&%Mﬁﬂ@ RAn K&Y1 Wﬁ'ﬁ%bh:‘éﬂtofuﬁétmns
appl i cations ram so that the TSR programis activated when the user

actual |y wal ‘ﬂl & RY the, TSR BYOgRN { i 32 FeRPLUBHEIN R ngave
program Aldateaigbo b yut SRipeagiananstRet dﬁpﬁhﬁcé\bj,c’mé Ypi®gr@n] gnothéfer ent

o o o LB Syl L dRoLiRe” FAPRRG Phesectintd, J8-dpects

i u

Ir[:unber of dednitarahtthe ptursor cspgqj)qgmdaoandhiﬁ&emengsanand §uroherm)re,
many conputer usgd d’?%h@og?éaﬁéi%wéééﬁot}iﬁﬁ'%ﬁ% Ica?aﬂot

anticipate the co I'iTcts b prograns an I ons
progr ans sdc'mattq eontzel (RER prRonaRs dsr ithes sbe kel &gxsgﬁﬁeﬂng TSRThus,

a need exi :.So me hly Ii?ﬁtefrtf@%' Qﬂﬁh LHAD HeANREY s (N fdridthed ﬁ‘hR%fSﬁrﬂﬁer S.
Summary of t e}h r)cilentlon gresent invention is an |%Erove st em
g

for inpl emethS 3 u}aﬂiwgofofho hgeyreqaRd pESR o ARAFF Fun fertively
i ndependentd:ysacm@m ol £t IR [Pragram. Thewsystednsactadesconr when

convonti ondt Hek ¢ EonRinar el b Wik PReSTiRe SERELAEEPu M Ry i s

activat ed anmmqnabd@yof:ombenebmoamf eamaapRiycatbtions piogiasasd, that

'hgaglr |r ggt | $h I FEH PrShrleh L 2CRIRHEER FHEH AR AR AR0LR13Y WRKhEEAURS
perform one of the functions of the applications program.
Although many TSR programs provide the ability to assign
different hot key functions to attempt to avoid such
conflicts, it is not always possible to avoid all such
conflicts, particularly if the user runs a number of different
applications programs and TSR programs. Furthermore, many
computer users are not sufficiently sophisticated that they
can anticipate the conflicts between the TSR programs and. the
applications programs so that they can make the appropriate
hot key assignments. Thus, a need exists for hot key
functions than cannot conflict with other users.

Summary of the Invention
The present invention is an improved system for

implementing a plurality of hot keys for performing functions
independently of an applications program. The system includes
an independent function key on the keyboard that is not
provided on a conventional ISA-type computer system. When the
independent function key is activated along with one of the
conventional keys on the keyboard, an interrupt is generated
to the computer system to activate an interrupt handling



-3- routine in place of the current applications program The interrupt
handlri ng* routine” determnes which of the conventional keys was
activated to determ ne which function the user has requested and then
activates that function. Wien the requested function is concluded, the
applications programresunes operation. The interrupt handling routine is
entirely independent of the conventional keyboard interrupt handling
routine utilized by typical TSR prograns=3nd thus t he use of such TSR
prograns will nat inferfere with or s | ant th uncti ons rovided bxthe
present i nvéR¥ome ﬂr?ﬁ@?? Pﬁet&ee&fﬁp renty SRR a\ﬁ’ﬂ‘ﬂ"sncﬂ QB er ENGi t h
t he oper at i dntdfrmampt cohauadliagal mnp&imt i aesemhmgéem dasicgned dfor the

Pdependent SOINETEIETE Ky, oS R F ke ES o Epiin o Mhich o Egbeion

manuf act ur ertheamserohageregeested mnd dienf aqtlvamkd;hm(fmmﬂm hwhekey

funct i ons. ! Hale SREALE A SGRRIBACIL oL ddulePeRleRbph RS BRSO IR o2
ut

operate WIthOUt a I nter erence fromor w

appl i cat i onFeFURATAPEraipsR fPheydakerrupt Mhmmoutfmmesmat&mly
invention i S faePericnt B PERY| ébﬂGeﬁtP&h&I kEyboded | i’ﬂtéfr&‘ﬁ‘t hanglxng

| SA-conpati bl e conputer in response to the activation of a selecte

conbi nat i on XUking “é't?t%’\?ﬁded’ké%?lcﬂgre Tﬁﬁv@ﬁ?ﬂEﬁmﬁoﬁﬁﬁl thustheyuseraf

an ng at S|6tsu2§h meggbtg&ahsalﬁuanuml ﬁnwﬂféiﬁlﬁﬁhgﬂ l@gy%@ﬁhalﬁlm ttRe
aving a additio un on ke eyhoar ol ler

connected t f&‘i? et ec#m%?t %i’ e RE RNty VSR 3P he é}é 101’15?

keys and t hepradsint dmyientiont wbhl kegt 1‘ﬂter|fe3rleomtlhcmn rogdrat iicn ofsanpsi ve

to the acti \@Jﬂ\fé{ht@coﬁarle : %ﬂ‘i@%&;ﬁ%ﬂ%@%Séf‘%ﬁ\ @%f%r}éﬁcfe ?o?'sfo ehatiiBhehhuRt to

the | SA-conpatib espon5| ve to the
activation (ﬁoﬂ‘ﬁ?élmatli orESAfeonnatibley ¢ommuiEy naystens t Sirce eatheone

of the convenidediHacitdAMWRLES K8y S50 ngeNehalia ab18e i bl CEy el the
| SA-compati bl e Conputer. The | SA-conpati bl e conputer system_ ncludes a

first convertUSraP PARBEAGERIRENGRPNBIFHIAG e H&@ep;@nﬁsgﬁoﬁswslpa kex
first interand phovidehbotexeoardnebpbnsl tigdt tabdrtid iflarasponBectdeghér om

the independent function key that can operate without any
interference from or without interfering with an applications

program or a TSR program.

One aspect of the present invention is a system for
providing a built-in function in an ISA-compatible computer in
response to the activation of a selected combination of user
activated keys. The invention comprises a keyboard having a
set of conventional alphanumeric and function keys and further
having at least one additional function Xkey. A Xeyboard
controller is connected to the keyboard to monitor the
activation of the conventional keys and the additional
function key. The keyboard controller is responsive to the
activation of the conventional keys to activate a first
interrupt to the ISA-compatible computer. The keyboard
controller is responsive to the activation of the additional
function key in combination with at least one of the
conventional alphanumeric Xeys to generate a second interrupt .
to the ISA-compatible computer. The ISA-compatible computer
system includes a first conventional interrupt handling
routine that is responsive to the first interrupt from the
keyboard controller to input data scan codes from the



-4- keyboard, and includes a second non-conventional interrupt handling
routir-ne that is responsive to the second interrupt fromthe keyboard
controller to input an identification of the activated al phanuneric key and
to performa predeterm ned function selected by the identified al phanuneric
key. Brief Description of the Draw ngs Figure 1
Illustrates a bl ock diagram of a portion of an exenplary conventi onal

| SA- conpati bl e conputer system 100 shomLQg the principal conmponents of the

system Figure 2 is a partial block diagramand pictorial illustration
of the COW@&S@%F@“ Oafnd<e¥x’98ﬁ5<§’eécé‘“s%e%d' Woﬂt%hbentiaﬁmt Reteprepar d
controlle parti al di agram and pi ctqri al

|IIustratloﬁa§ﬁ#FP§rIFGtPP§uF@aZ éﬁoWFﬁQOPﬁévéo#ﬁuﬁP@aFﬁSHnéf1m§ﬁ§£¥9§ scan
c]g)]gie It nf ]9r ”&Eo@ﬂtﬁé%ﬁﬁtﬁ]&fﬂb@&ft r%net&t E?'irﬁ{(utﬁglﬂ igéﬁﬁtﬂf1§$1@.‘t!bxﬁlg>ﬂ |1:@1|<:a _
effect of a rogra at _intercepts e keyboard interru igure-
4 is a bl ocl?cg"llé(&t cﬁq%{‘?}% 3° tREF T efit Hr#@ﬁ'ﬁr&}n

Figure 5 il fusictdbes seleeyedaby thetxdentimhﬁdtdﬂphaﬂumarhmn&hwon key in
accordance with the presegnsd A%t ion of kHH! Brfil partial bl ock

diagramand pictorial ill owi ng the
conmuni cati on of Pigyreaddidduatratiesi afblosk idingraymatha peoptdendof an

control ler agdy %ﬂ%‘r&b@rc&m Ade iéﬁeeﬁmﬁétwfef%%ﬁ\bh%rkeéfy@i@mfliwlOn

key service routine’'in accordance wth the present invention. Figure 7
i s a parti aFheMdBR GP&gPEH‘PSF-Pﬁ]-@?’BB‘A‘P@W% ek a1 fY&Eelt h t he present

i nvention show nm HhgeCopt rﬂel & C aﬁtﬂsgsmro@mddiagrkﬁym d piritiorial

nothe KeybddHisEBREREn bt ofttido o chifubigafhoanaonkeypoatal s o Hog "
bl ock diagramfotmamlahtérnntthe keﬁbdan@n¢omﬁrd1ﬁaqaresent I nventi on which
utilizes an int e?.r %h?erc 3;# Lesxéggglgi)ntgﬁ[ékerd%gggml r?cffi‘ﬁ%tl?ﬁ:ti‘%ﬁen

t he keyboard _con Cr Oprocesso
illustration similar to Fiqure 2 showing the communication of

keyboard scan code information from the keyboard controller
and further showing the effect of a TSR program that
intercepts the keyboard interrupt.

Figure 4 is a block diagram of a first embodiment of the

present invention. .

Figure 5 illustrates a keyboard that includes the extra
function key in accordance with the present invention.

Figure 6 is a partial block diagram and pictorial
illustration similar to Figure 3 showing the communication of
keyboard scan code information from the keyboard controller
and further showing the effect of the function key and
function key service routine in accordance with the present
invention.

Figure 7 is a partial block diagram of a keyboard in
accordance with the present invention showing the control
microprocessor and the keyboard matrix.

Figure 8 is a flow chart illustrating the operation of
th'e microprocessor in the keyboard controller of the present
invention.

Figure 92 is a block diagram of an alternative embodiment
of the present invention which utilizes an integrated circuit
system controller as an interface between the Kkeyboard

controller and the microprocessor.



- 5- Figure 10 is a partial block diagramof the alternative
enbodi nefit of Figure 9 showi ng additional detail of the interconnection

bet ween the systemcontroller and the keyboard controller. Figure 11
il lustrates timng diagrans of t he conmuni cati on between the system
controller and the keyboard controller of Figure 10. Det ai | ed

Description of the Preferred Enbodi nent Figure 1 illustrates a bl ock

di agram of a portion of an exenplary conuenti onal | SA-conpatible conputer
system 100 showing the principal conponents of the system The
grcgi tectgrg of |§fgﬁﬁ€pﬁbibée'acﬁﬂi3ﬂiel )syéi%xgrwlai%erageldf koreva ek nvd f d ven ot
e described_i et ai e y em | ude LQRr ocessqr. or
central proc%’gg?&bmﬁﬂ t C(‘{:Pb)lgffﬁ v% owd N, e?‘gc? %Jﬁ Eﬁ%&l[ er?? 3.83836
m cr opr ocessintercohnastibr b&B&h thbhsyseéﬁaﬁzntxtdidemaﬁ%ﬂ)e kaybdexrd
l'ike. The ggﬁrgpts wi Il be described herein with respect to the Intel

80386SX m croprocessor The m croprocessor 110 communi cates with other
conponénts of theFégurem 11D vilkllustyatiesyr o#d8dpg budiaguangor ekanpihe

the illust ra&%ﬁ%i&éﬁibﬂ%&é@éeﬁ £RE ISP B&f CSEn 2 & I T e
120, a math coprocessor a menory refresh controller.124, clock and

timer C|rCU|F?nEEBllﬁrk@§b3§96r€oﬁ9foIIer 128, an interrupt controller 130,
a DVA controller 1Bdtajiléqrbesertptiontsd €ivd mtdférmncmmﬂggmry (RCM

138 whi ch comuni gate w opr oce 14 via t or

114.  The i nterr%b?u'ﬁ%nirb“j‘é?g‘{%%? eb%ngk %ﬁqlﬁﬁ’? & %%d"q

interface ci exainplar;t&quaatitrﬁa:nﬂmwﬂﬁ%ebmpa’sibbemmmptdterprsystemr s
114 and an | 14 cu e, et dustr,

St andard Ar c%é? gfiﬁ %usp{:gﬁg?’gé]; %ggo%%??o aqsft@eAT%f’sé%&The I%f’ bus
114 i ncl udesaacpnueaturg of ﬁfd'rma@ahb senpaserr systenssis elbrknovwr

communi cat i ogggt Qliﬂdnf:’i:oﬂ?epﬁrés@i%'b%h Q%V'd‘éﬁ:afi(imhb%hﬂr t Rgde %’}%ﬁ‘é&'rﬁfd ed
to the I SA bus 114 yboard controller 128 ig§ connect

keyboar d 15010?a“<385| %Mq%@%ﬁceﬁsgwaprl FeRErak proceging,pait; g%%ﬁ’ ) H%s
are shown heyrishassaprefehrabliynaniirntel® Evxsguamidraprocessor, such as

-6- the 80286, <the 80386, the 80386SX, or the 1like. The
embodiments will be described herein with respect to the Intel
80386SX microprocessor.

The microprocessor 110 communicates with other components
of the system 100 via a local processor bus 114. For example,
the illustrated system includes a random access read/write
memory (RAM) 120, a math coprocessor 122, a memory refresh
controller 124, clock and timer circuits 126, a Xkeyboard
controller 128, an interrupt controller 130, a DMA controller
132, interface circuitry 134 and a read only memory (ROM) 138
which communicate with the microprocessor 114 via the
processor bus 114. The interrupt controller 130, the DMA
‘controller 132 and the interface circuitry 134 provide
communications between the processor bus 114 and an ISA bus
140. (As discussed above, the ISA (Industry Standard
Architecture) bus is often referred to as the AT-bus.) The
ISA bus 114 includes a plurality of address, data and control
lines that provide communications to and from peripheral.
device controller that are connected to the ISA bus 114.

The keyboard controller 128 is connected to a keyboard
150 via a plurality of signal lines 152. (Multiple signal
lines are shown herein as a single line with an oblique slash



across it.) As further illustrated in Figure 1, the keyboard control | er 128
Is interdonnected with the interrupt controller 130 via at | east one S|gnal
i ne 154. The keyboard 150 operates in a known conventional manner to
repeatedly scan a plurality of contact switches associated with the keys on
t he keyboard to determne if one or nore contact switches is open or

cl osed. When an open contact swtch is closed by depressing a key or a
closed contact switch is opened by rel easgng a key, the keyboard 150
generates a scan code which is comunicated to the keyboard controller 128

\é' ?fthe Si gndrddde. )12&5 fukﬂl&égﬁliﬁ&tmhhblfﬁgﬁQgpm eﬁhé}’lﬁé}%ﬁar%l
ifferent scan.c ener at en a,cqntact ,.sw ose en
t he contact %W‘iréﬂﬁ g 1s int ergen nyith |t§“t‘|a QefgyBga?%P%’E&?i]%de
i nformation I’.ﬂbnvkae alteybeasti oaet rlgrayl 1Pthé olshe m'mne)plkeybsam'ﬂ 180 i s

i |1 ustrated I &Y 4 d ur, %n%eé’l:?g&g QQ tfé}é‘éae{eciégrup eg the *

scan codes r cel ve fromt oar gener at es si gnal

to the interRlypralddm od IC@FthS@ svitches siggroiatiefewith thackeyis con the
control l er 33QHsd tR detlehinafl iFnbske rwtmdx%qesatahtnsﬁlta@stﬁ%&h

| RQL5 that can be connected to devices that communicate -wth t
m croprocess¥r CiP§eGn an WhtRr Alpt OBEYi sCONLGE  RWILSR (’:Enp%}‘?ﬁ?@ by

conputers, tdupredsinigipd Xegnadr faoelbBeckyhract Giitcl | 86 bpened by
comuni cated_t.o the i nt rrup%_‘PcoEt roll | .i.n vvh| ch

e
has the secdfttSh e’flﬁ%a’r"iut QWGEBEFFOFR%?E‘&&O$% t he
| RQL i nterr uis cnngmailcalt@m@tm thelheyéwanm canrald efer mzsovimrtldemrgnal such

as peri pher contrgl | o] he 4
I nt errupt t?t"%’m&?raopr oc%ssg{ﬁ k cé}%%ﬁf.teé g?gﬁ{]?e? %&%%ﬁ? f St m
part of the dffazen scan1¢ed eV\Hén qwnﬂt@domhﬁe%oﬁoﬂtecﬁclﬁﬁ?@\ﬂcbdg@ t he

interrupt genmslEtHIh kiten wwkaeengﬁﬁtéﬁrlé%&nd enabl es the
|nterrupt controller 130, the |nterr§£)t cont rol 130 generates an

i nterrupt vector The COPRUNd FREAPRAPE KO3RS ﬁicéf‘oﬁ?%e%%%?n&i@% L5 a
| i nes wit hi tehekpybeasdorcdntrollér 1J8hetoi her rmlt&ropaﬁfﬁéﬁsozgemﬂoatﬁd by

D75 nterr oA B RR Bt Ry AR E h BRe T ol
128 stores the scan codes received from the keyboard 150 and
generates an interrupt signal to the interrupt controller 130
via the signal line 154. The interrupt controller 130 has a
plurality of interrupt request lines IRQ0O through IRQ15 that
can be connected to devices that communicate with the
microprocessor 110 on an interrupt basis. In the ISA-
compatible computers, the interrupt signal from the keyboard
controller 128 is communicated to the interrupt controller 130
via the IRQ1 signal 1line which has the second highest
priority. The interrupt controller 130 receives the IRQ1
interrupt signal along with interrupt signals from other
devices, such as peripheral device controllers on the ISA bus
140, and generates an interrupt to the microprocessor 110 via
dedicated signal lines that form part of the processor bus
114. When the microprocessor 110 acknowledges the interrupt
generated by the interrupt controller 130 and enables the -
interrupt controller 130, the interrupt controller 130
generates an interrupt vector that is communicated to the
microprocessor 110 via data lines within the processor bus
114. The interrupt vector generated by the interrupt
controller 130 encodes the source of the interrupt to the



The interrupt controller 130 is programmable and is initialized with a
vector for each of the interrupt inputs. In the | SA conpatible conputers,
the highest priority interrupt corresponding to RQDO is assigned an

i nterrupt vector value of 08H (referred to as INT 08H), and the keyboard
interrupt is assigned the interrupt vector value of 09H (INT 09H). The "H'
follow ng a nunber is used to indicate a hexadeci mal nunber in a
conventional manner. The interrupt requests | RQ through | RQ7 are assigned
the interrupt vector values of OAH (INT QAH) through OFH (I NT OFH), and the

inlterrup]E r7 Qﬁﬂeﬁi’ﬁptﬁﬁg7tghz\m@|' 7%&31&1@&3:3 hlasilg;;(;dhéhemgﬂntesmr" (gt i casicttyor
val ues o t hr.Q ou an t

I nterrupt ?F%m g:%f@?(}.’ar aé\gclz;b ?l_it)#%yer gg% Eg% t R&° faﬁégpigrig?ﬁ y,ir%ehe
i nterrupt cdnitdaléred3@ithams Mactaam fon eadptof ddieorintanmpla Inuks of
09H to the Ehcreﬂéocf§iorc%%§ati le '88m Géngocéﬁéc”hﬂ%ﬁééﬁ'|§£¥E&f€y3
interrupt vector received fromthe intertupt controller 130 as, an indéx to
an i ntier r upinterruptt APErespRnding n$oaIRQR adforre3igneg  anrAntexyupt

(Al though tb&%@?%ﬁ%@&f%x@g&mrf&i tbzes newwen) ,2a8dothe Steyusbinasses
in the format xxxx:¥yyy, th? addresses will be di scusse heugé | ute
addr esses | ANEREEYPE; 3F ARE1OPREs theddPECTT PR EROTST VA HYE | qggﬁp | e
conputer SygbHYS, tiRei Nuprrgplluveihgr af amimbemclisdamsdduto bindicateda a
for each interrupt.vectaor. .For .exam t | nter. t vect f !
keyboard i n%‘&?‘?é%f’ 1f“§il 5’&’&\1’@% 5‘?’ }da‘%ogyse%nar}d nl{atr@et%es llg{ef oﬁ?%{;}tq? t

poi nter to tregquesysedROanthrought IBR7aarendesignedt the imkexxuple vertor upt
service rou,l or fh y d dx54 O T e r hpmit,er hHat vi ce
routine rraytlgg%]eoca?fedqﬁﬂr?t RgﬁgAl\(/?%z)O ggglsggﬁa%d( ¥g§gt g’dﬂ?n,tﬁe RO'I%/I%LBB.

be |
General |y, GR&erREppSar geAnestpuptRARr VoY But il-/[ﬁ@lisoral’ﬁe RESIIBEY jhe

provi ded as iﬁt@%&iu%towc%tdﬂg;ﬁm i 0H ey Ui et e70H Oth¥aiebh S
stored in the ROM

38 as part of the Basic, | hput/Qutput System/(BI.OS) of
the conmput eANTys¥ e - As pHES of WheRe kBG bR F TR ¢ ,5Pmse}§»\)?cé£?¥}tﬂ%’ﬁ§,
the micropreensyenl1bi0 nescanasd tige ensiyhedthe pkdprdsyd cthér dhterrupt
A X A R T A SR

09H to the microprocessor 110.

The microprocessor 110 utilizes the interrupt vector
received from the interrupt controller 130 as an index to an
interrupt vector table that begins at location OH in its RAM
120. (Although the 803865X nmicroprocessor utilizes segment
and offset addresses in the format xxxx:yyyy, the addresses
will be discussed herein as absolute addresses in bytes from
the lowest address in memory.) In ISA compatible computer
systems, the interrupt vector table includes four bytes of
data for each interrupt vector. For example, the interrupt
vector for the keyboard interrupt is located at address 24H
and includes a four-byte pointer to the segment and offset of
a memory location where the interrupt service routine for the
keyboard is located. The keyboard interrupt service routine
may be located in the RAM 120 or it may be located in the ROM
138. Generally, the keyboard interrupt service routine for
the keyboard is provided as a basic operating function of the -
computer system 100 and is stored in the ROM 138 as part of
the Basic Input/Output System (BIOS) of the computer system.
As part of the keyboard interrupt service routine, the
microprocessor 110 is caused to enable the keyboard controller



110. The m croprocessor 110 converts the scan code into an ASCI} character
that. represents the al phanuneric key depressed by the user or perforns a
function determ ned by the depressed character (e.g., changing a subsequent
character from | owercase to uppercase because the shift key is depressed).
Referring now to Figure 3, the operation of a conventional hot key program
will be briefly explained. As set forth above, the pointer to the keyboard
service is located at address 24H in the RAM 120. Cenerally, the pointer is
stored in the RAM 120 as part of the im8tialization of the conputer system
100 when first powered up or when reset. As set forth above, the pointer at
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handl i ng rg&q:ie;.!e'init:‘.aliza‘l::’u:n. A TSR program that provides hot key
functions takes advantage of the alterability of the pointer
at the RAM address 24H. When the TSR program is initially
run, it loads a program in the RAM 120 that performs the hot
key functions in response to the activation of a hot key
combination by the user. The program is labeled as YHOT KEY
PROGRAM" in Figure 3. After loading the hot key program, the
pointer to the ROM BIOS keyboard interrupt service routine is
replaced with a pointer to the hot key program. Thereafter,
when the keyboard interrupt reguest signal (IRQl) is
activated, the modified pointer at the RAM address 24H causes
the microprocessor 110 to execute the hot key program in the
RAM 120. The first thing a typical hot key program does is to
input the scan code data from the keyboard controller 128 and
compare the scan code data to the hot key combinations. If a
hot key combination occurs, the hot key program executes a
series of instructions associated with the detected
combination. If the scan code data is not associated with a
hot key combination, the hot key program typically invokes the
conventional keyboard interrupt handling routine in BIOS which
operates on the scan code data in a conventional manner.



As di scussed above, one of the problenms with conventional hot key prograns
Is that the hot key conbi nations nmay conflict with key conbi nations used by
appl i cati ons prograns. The ability to replace the pointer at the RAM
| ocation 24H neans that a first hot key program can be superseded by a
second hot key program which replaces the pointer to the first hot key
programwi th a pointer to the second hot key program Thus, although the
user may assunme that the first hot key-grogramis still fully operational,
t he second hot key programmay partially disable the first hot key program
A convent iThved, laSA iddmsaixialtled amnw‘dtgaresy$tenedne's key proyrae styreeans
for precl Y 1RLQJL bej
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the thirt eeeidludinet the Keys€matn ktelgepkegb@ﬂrﬁ&ﬁeeﬁaggeaﬁpﬂbmeadnsy errupt

request si gﬂ,@ r‘%’l 5 %om %erru&élreqyest signal line 222 to the

I nterrupt SCont 5 signal line is typically not used
on The present invention is illustrated in Figure 4 in

connection with a computer system 200 wherein like numbers
indicate elements corresponding to the elements of the

computer system 100 of Figure 1. The present invention
provi_des an improved hot key function that cannot be disabled
by conventional hot key programs. The improved hot key

function is preferably built into a computer system 200 by a
manufacturer and is initialized when the computer system 200
is powered up or reset. 1In a conventional ISA compatible
computer system 100 of Figure 1, the keyboard 150 has twelve
function keys identified as Fl1, F2... Fl11, and Fl2. One
element of the present invention is the addition of a
thirteenth function key Fn on an improved keyboard 210, shown
in more detail in Figure 5. Since the thirteenth function key .
Fn is not on a conventional keyboard, presently available
applications programs and hot key programs will not include
provisions for operating on scan codes from the function key -
Fn.

The computer system 200 illustrated in Figure 4 is
similar to the conventional ISA compatible computer system 100
illustrated in Figure 1; however, an improved Kkeyboard



conventional |SA conpatible conputer systens and is thus available for, use.

with the thirteenth function key Fn. Figure 6 pictorially illustrates
the operation of the present invention. Figure 6 is simlar to Figure 2; °
however, the IRQL5 signal line 222 is included to signal the interrupt

controller 130 that the Fn key on the keyboard 210 has been activated. The
Fnterrupt controller 130 responds to the activation of the I RQL5 signal
line 222 by interrupting the mcroprocesgar 110 as before. Wen the

m croprocessor 110 responds to the interrupt controller 130, the interrupt
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with the Frokey7Hoteomheomidgntproceseorofllohgo indicate that IRQ1S is
active and has the current highest priority. The
microprocessor 110 uses the value of 77H as an index and
accesses location 1DCH (i.e., 77H x 4) in the RaM 120 to
obtain a pointer to the Fn service routine in the RaAM 120.
The Pn service routine in the RAM 120 can be loaded during
initialization of the corhputer system 200. Alternatively, the
Fn service routine can be provided as part of the BIOS in the
ROM 138 as illustrated in dashed lines in Figure 6.

When the Fn service routine is activated, the keyboard
controller 220 is interrogated by the microprocessor 110 to
obtain the function desired by the user. Although the
thirteenth function key Fn can be used alone to specify a
particular function in a manner similar to the function keys
F1 through F12, in the preferred embodiment described herein,
the thirteenth function key Fn is activated in conjunction -
with one of the alphanumeric keys to specify one of a
plurality of predetermined functions. For example, the
combination of the Fn key and the “A" key éan cause the Fn
service routine to perform one predetermined function and the



conput er system 200. Since the IRQLS interrupt signal line 222 is
activated rather ‘than the IRQL signal |ine 154, the conventional keyboard
service routine is not activated. Thus, the conventional keyboard
service routine does not have to be nodified to accommobdate the thirteenth
function key Fn. Furthernore, since the pointer to the Fn service routine
Is | ocated at address 1DCH in the RAM 120, conventional TSR prograns wl |
not affect the operation of the Fn service routine since such prograns
nodify only the poi nter at address 24H. ']“I;n"us such TSR prograns can

continue tog &htBQUEh'”Eﬁ¥1§¥eQ51 w10 D AEe EL, SELY! E8uERULIC pr

As |IIustrat |n lgure 7, rre Fhe pres
i nvention, %‘h’é"%&%’t}'émfd-rtﬁ)F'FtorDﬁréPm@daﬁderhetmmmmfhr@mmed as

a single U”rﬁu§1u‘¥h@5f1'z‘},@a'c%HWEPrCBEp%Q@rms)é%tr%%eofﬁﬁ@gné ig td Hause

keyboard control [ er 220 is contro an 1 nternal
mi cropr ocesEf DLErPPEPCEERRY 2l B &ﬁﬁu§utbﬁt k§¥§ﬁé¥§ s6abpheokdey fend 210

whi ch, as deserikepbedpae, cbﬁtﬁoméi'l x29b CaﬂaaCbe%%%ﬁhe%h(anotfuﬂwan
whi ch are electrxcalé at }r}&e inro and col ums, svmtch 'S
FLtH

activated (F5%°C1qY AT £R et‘heF?Es?)’é%’l‘?% k"é'y Prefeznscar d

210, the cotnbodinerst(nbheshawy)»Bo; thei spitt ahdi srel ReyEi avel ise@nierct ed

to the row h t.hat n,a. G nal. _
conmuni cat e#’ﬁflﬁg@:f%ée 'ng)x\n Er’c vrf}g ]féim %8I ur%\ﬁQrm%e v (Hﬁ éj gr‘-g?&e is
comuni cat eePRPUEeR FYSEEMR00The keyboard mi croprocessor 250 can thereby
determine whet hogifes henhg1s! Qﬁeérﬁgpéegys% al i ¥eashhV 3kl ety um

et her one I'nes

out puts and readln t he row |££uts to t ect t he row
-12-  is adkyther ha’\/\hé'ﬂl?eth Riyemalyi didsr 024 sorthes o conventional
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responds, GOFEBYFHES! Q811 not affect the operation of the Fn service
routine since such programs modify only the pointer at address
24H. Thus, such TSR programs can continue to be used without
interference with the Pn service routine.

As illustrated in Figure 7, in preferred embodiments of
the present invention, the keyboard controller 220 and the
keyboard 210 are combined as a single unit such as in d laptop
computer system, or the like. The keyboard controller 220 is
controlled by an internal keyboard microprocessor 250 that
generates column output signals to the keyboard 210 which, as
described above, is a matrix of contact switches (not shown)
which are electrically arranges in rows and columns. When a
switch is activated (i.e., closed) by depressing the
respective key on the keyboard 210, the column line (not
shown) for that switch is electrically connected to the row
line (not shown) for that switch. When a column signal is
communicated to a closed switch via its column line, the
column signal is communicated to the row line. The keyboard
microprocessor 250 can thereby determine whether a switch is
closed by sequentially activating the column outputs and
reading the row inputs to detect whether one of the row lines



the scan codes to the system m croprocessor 110 via the processor bus 114.
The. system m croprocessor 110 handl es the scan codes in a conventi onal
manner . - In contrast to the foregoing, when the keyboard m croprocessor
250 detects the activation of the thirteenth function key Fn, it waits for
the activation of an al phanuneric key. It then activates the | RQL5 signal
line 222 rather than the IRQL signal +3iZve 154. When the system

m croprocessor 110 responds to the interrupt, the scan code for the

al phanumer € Re%iVe.comunicated to the system ni croprocessor 110. Since
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keyboard m croprocessor first term nes whether the Fn function _key is
still active ini8 d88P§FBﬁtbl Sek 3bg. [fPrREPingne WRER nhERenokeXPPRYYted an
al phanunermickeprobeseoihesbndbuaetsoshkeyctivationcodr thesthdppeahe t he

A e T T e o
m cr opr ocediphagBienicikey es Iththen actlvates the IRQ15 signal line 222
rather than the IRQ1 signal line 154. When the systenm
microprocessor 110 responds to the interrupt, the scan code
for the alphanumeric key is communicated to the system
microprocessor 110. Since the system microprocessor- 110 is
executing the Fn service routine in response to the IRQ1S
signal, the system microprocessor 110 performs an Fn service
routine associated with the alphanumeric key.
The foregoing is summarized in a flow diagram in Figure
8. In an activity block 300, the keyboard microprocessor 250
scans the columns until it detects a key change as indicated
by an inactive row becoming active or an active row becoming
inactive. In a decision block 304, the row and column of the
changed key are checked to determine whether the Fn function
Xey has been activated. If not, the keyboard microprocessor -
250 executes an activity block 308 wherein it sets (i.e.,
activates) the IRQ1 signal 1line, and, when the system
microprocessor 110 responds, communicates the scan code to the
system microprocessor 100 as indicated in an activity block
312. The system microprocessor 110 utilizes the scan code in



| RQL5 signal in an activity block 328, and, when the system m croprocessor

110 responds, the keyboard m croprocessor 250 outputs the scan code for the
al phanuneric key to the system m croprocessor 110 in an activity block 332.
The system m croprocessor 110 then perforns the Fn function associated with

the activated alphanuneric Kkey. The keyboard m croprocessor
continues to scan the colums and activate the I RQL5 signal until the Fn
function key becones inactive. Figures9 illustrates an alternative

enbodi nent of the present invention when inplenented in a conputer system
400 that uti ki zepvbheibnhel m8BR88SX m croprocessor 410 having-a RAM 412 and

a ROM 414 connectegd,to a processor _bus 416. coprocessor, (naot shown), may
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(e.g., the microprocessor 110 then performs the Fn function associated
with the activated alphanumeric key. The keyboard
microprocessor continues to scan the columns and activate the
IRQ15 signal until the Fn function key becomes inactive.
Figure 9 illustrates an alternative embodiment of the
present invention when implemented in a computer system 400
that utilizes the Intel 80386SX microprocessor 410 having-a
RAM 412 and a ROM 414 connected to a processor bus 416. A
coprocessor (not shown) may also be included, as before. The
systen of Figure 9 includes a commercially available computer
system chip set available from Western Digital Corporation of
Irvine, California. Such a chip set comprises a WD76Cl0
system controller integrated circuit 420, a WD76C20 hard disk
drive and floppy disk drive controller integrated circuit
{DISK CONTROLLER) 422, and a WD76C30 peripheral controller and
interrupt multiplexer integrated circuit (I/0 CONTROLLER AND °
INTERRUPT MUX) 424. In this embodiment, the IRQ15 signal is
provided as an output of the system controller on a line 426
and is connected as an input to the I/O controller and

interrupt multiplexer 424.



keyboard controller 430) and provides a nultiplexed interrupt signal-to the
systemcontroller 420 on a pair of INTMJX signal -lines 436. The system
controller 420 includes an internal .interrupt controller (not shown) that
responds to interrupts by interrupting the m croprocessor 410 and
transferring interrupt vectors to the m croprocessor 410 as was di scussed
above for the interrupt controller 130-14-Figure 4. The operation of
the systemcontroller 420 is fully described in W75C10, WD76C10. WD76C10LP
Syst em Control | & Xeyb@03B66dntBoLBsr Ba8ktisp comherdedabte thgpaYiams, an
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lines 436. The system controller 420 includes an internal
interrupt controller (not shown) that responds to interrupts
by interrupting the microprodessor 410 and transferring
interrupt vectors to the microprocessor 410 as was discussed
above for the interrupt controller 130 in Figure 4.

The operation of the system controller 420 is fully
described in WD75C10, WD76C10, WD76C10LP System Controller for
80386SX, 80286, Desktop and Portable Compatibles, an advanced
information data sheet published by Western Digital
Corporation on September 21, 1990. Rather than communicating
directly with the microprocessor 410, the keyboard controller
430 communicates through the system controller 420. This is
illustrated in more detail in Figure 10. As illustrated, the
keyboard controller communicates to the system controller 420 -
via an eight-bit data bus 440 comprising data signals RADO
through RAD7. The system controller 420 controls the
direction of transfer of data between the system controller
420 and the keyboard controller via an XIOR (I/0 read) line
442 and an XIOW (I/O write) line 444. The keyboard controller




the data on the bus 440 is transferred to the second register 452 when a
wite signal (W) on a signal line 470 becones active. The WL wite signal
is generated by an AND-gate 472 when the systemcontroller 430 activates
its PCUM signal on a |ine 474 connected to a first input to the AND-gate
472 and the XIOWNsignal on the line 444 is active on a second input to the
AND- gate 472. O the eight outputs of the first register 450, one

out put pertains to the present invention. A signal on output bit 3 of the
first register 450 is a local request acki®w edge (LCLACK) signal that is
provi ded on a signal line 480. As discussed below, the LCLACK signal is
used by the systimmeespcndive #8Gkhas signaddsbakthei YRR hiné 44% ansl Kder d
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is active on a second input to the AND-gate 462. Similarly,
the data on the bus 440 is transferred to the second register
452 when a write signal (Wl1) on a signal line 470 becomes
active. The W1l write signal is generated by an AND-gate 472
when the system controller 430 activates its PCUWl1 signal on .
a line 474 connected to a first input to the AND-gate 472 and
the XIOW signal on the line 444 is active on a second .input to
the AND-gate 472. '

Of the eight outputs of the first register 450, one
output pertains to the present invention. A signal on output
bit 3 of the first register 450 is a local request acknowledge
(LCLACK) signal that is provided on a signal line 480. 2s
discussed below, the LCLACK signal is used by the system
controller 430 as a handshake signal with the Kkeyboard
controller 420.

Of the eight outputs of the second register 452, one
output pertains to the present invention. A signal on output.
bit 2 of the second register 452 is a set interrupt (SETINT)
signal that is provided on a signal line 482. As discussed
below, the SETINT signal is used to. cause the systen
controller 420 to generate the IRQ1S signal.



utilizes this polling nmethod so that eight signals can be connunicated'to,
t he .system control |l er 420 from external devices using only the single PCU N

signal line 498. Additional multiplexers (not shown) can al so be controlled
by the sane multiplexer control signals to nultiplex other input signals to
the systemcontrol |l er 430. The keyboard controller 430 communicates to

the system-controller 420 utilizing a camrni cati ons protocol defined for
the Western Digital systemcontroller 420. Briefly, the keyboard
controller 430 iantieigstcosrmne caildiplexact i (&l ngm)h)e 4CIORE@sS| ghsb on
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example, the SETINT signal is communicated to the system
controller 420. The system controller 420 advantageously
utilizes this polling method so that eight signals can be
communicated to the system controller 420 from external
devices using only the single PCUIN signal 1line 498.
Additional multiplexers (not shown) can also be controlled by
the same multiplexer control signals to multiplex other input
signals to the system controller 430.

The keyboard controller 430 communicates to the systen
controller 420 utilizing a communications protocol defined for
the Western Digital system controller 420. Briefly, the
keyboard controller 430 initiates communication by activating
the LCLREQ signal on the signal line 492 as indicated at 500
in the timing diagrams of Figure 11. As discussed above, the -
system controller 430 polls the 8:1 MUX 490, and when the
LCLREQ signal is active, the system controller 420 responds by
outputting a value on the bus 440 and activating the PCUWO
signal and the XIOW signal to generate an active W0 signal on
the line 460. The output value includes a logical one in the



controller 430 and a zero in bit 7 indicating the transfer of data fromthe
keyboard controller 430 to the systemcontroller 430. The next six nost
significant bits (bits 6, 5, 4, 3, 2 and 1) define an.operation code
(OPCODE) that determ nes the type of operation to be performed by the
systemcontrol l er 430. For exanple, with respect to the present invention
appl yi ng an opcode of 110000 to bits 6-1 of the bus 440 with the direction
bit set to a zero causes the systemcontrqller 420 to read two bytes of
data fromthe keyboard controller 430 and’Store the data in an internal
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keyboar d conlgef olJer 430 deact]vates I g , as 1 ndicat

celve subsequent data from the system controller and to
further indicate the type of data to be sent or received. The
most significant bit of the bus (bit 7) is the direction bit,
with a one in bit 7 indicating that the subsequent data is to
be transferred from the system controller 420 to the keyboard
controller 430 and a zero in bit 7 indicating the transfer of
data from the keyboard controller 430 to the system contrdller
430. The next six most significant bits (bits 6, 5, 4, 3, 2
and 1) define an operation code (OPCODE) that determines the
type of operation to be performed by the system controller
430. For example, with respect. to the present invention
applying an opcode of 110000 to bits 6-~1 of the bus 440 with
the direction bit set to a zero causes the system controller
420 to read two bytes of data from the keyboard controller 430
and store the data in an internal register (referred to herein
as the bulletin board register) that can be accessed by the.
microprocessor 410 on I/0 address C072 using conventional I/0
read operations. After placing the data on the bus 440, the
keyboard controller 430 deactivates the LCLREQ signal, as
indicated at 522 to indicate that the direction and opcode



560, and the systemcontroller 420 deactivates the LCLACK signal, as

i ndi.cated at 562, and deactivates the HOLD signal,' as indicated at 564, so’
that the m croprocessor 410 can deactivate the HLDA si gnhal, as indicated at
566, and resune operation. Continuing to refer to Figure 11, if the
systemcontroller 420 is to transfer data to the keyboard controller 430,
when the keyboard controller 430 first dgactivates the LCLREQ signal at
522, the systemcontroller 420 places the nost significant byte of data on
the bus 440data5#8 avaidbébke thetﬁataym hathtxliflliegi @Rb.tine to stabilize
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significant byte of data, as indicated at 550, and again
activates the LCLREQ signal to indicate to the system
controller 430 that the data is ready, as indicated at 552.
The system controller 420 transfers the data to the least
significant byte of the bulletin board register and activates
the XIOR signal, as indicated at 554, to indicate that the
data has been transferred. Thereafter, the keyboard
controller 430 deactivates the LCLREQ signal, as indicated at
560, and the system controller 420 deactivates the LCLACK
signal, as indicated at 562, and deactivates the HOLD signal,
as indicated at 564, so that the microprocessor 410 can
deactivate the HLDA signal, as indicated at 566, and resume
operation.

Continuing to refer to Figure 11, if the system
controller 420 is to transfer data to the keyboard controller
430, when the keyboard controller 430 first deactivates the
LCLREQ signal at 522, the system controller 420 places the
most significant byte of data on the bus 440 at 540 and after
the data has had sufficient time to stabilize activates the
XIOW signal line, as indicated in dashed lines at 570, to



and after it determ nes the scan code of the al phanuneric key that has been
pressed along with the Fn function key, the keyboard controller 430
transfers the scan code of the al phanuneric key to the bulletin board

regi ster, as described above. Thereafter, instead of activating |IRQL, the
keyboard controller 430 utilizes the systemcontroller 430 to indirectly
generate the I RQL5 signal. In order to generate the | RQL5 signal, the
keyboard controller 430 initiates a dataig-ansfer to the keyboard
controller 430 fromthe systemcontroller 420 by applying data
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which interrupts the microprocessor 410 and causes it to
execute the conventional keyboard handling routine, as
discussed above. The microprocessor 410 reads the bulletin
board register in the system controller 420 and receives the

scan code stored therein. .

If the Fn function key and an alphanumeric key are
activated, the operation of the keyboard controller 430 and
the system controller 420 is different. After the keyboard
controller 430 determines that the Fn function key is active
and after it determines the scan code of the alphanumeric key
that has been pressed along with the Fn function key, the
keyboard controller 430 transfers the scan code of the
alphanumeric key to the bulletin board register, as described
above. Thereafter, instead of activating IRQl, the keyboard
controller 430 utilizes the system controller 430 to
indirectly generate the IRQ15 signal.

In order to generate the IRQ15 signal, the keyboard
controller 430 initiates a data transfer to the keyboard
controller 430 from the system controller 420 by applying data



controller

I's connected to the IRQL5 signal line 426 and is thus prpVideq'
as the I'RQL5 input of the I/O controller and

I nterrupt mul tipl exer 424.

When the SETINT signal on the line 482 is activated and then deactivated,
signal on the 1line 426 is |ikew se activated and deacti vat ed.

the 1 RQL5

The I/O controller and interrupt multiplexer 424 conmuni cates the

I nterrupt

back to the systemcontrollerpyia the | NTMJX
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w thin the scope of the present Invention as defined 1Tn_the<-appende
cl ai nNs. second register 452 (Figure 10). This is a built in function

of the system controller 420 available from Western Digital
Corporation. Since bit 2 of the data transferred to the
second register 452 is set, the SETINT signal on the line 482
becomes active, and, when the 8:1 MUX 490 is polled by the
nultiplexer control lines 494-496, the PCUIN signal on the
line 498 becomes active when the multiplexer control lines

- 494-496 have a binary value of 010.

After transmitting the data to the register location
7872, the keyboard controller 430 again reads the register
location 7872 and clears bit 2 in the received data. It then
transmits the modified data back to the system controller 420
which in turn outputs the data to the second register 452 to
thereby deactivate the SETINT signal on the line 482.

The system controller 420 is configured to map the PCUIN
line to a non-maskable interrupt (NMI) output when the
multiplexer control lines 494-496 have a binary value of 010.
Rather than communicating the NMI output to the microprocessor
410, in the present invention, the NMI output of the system
controller is connected to the IRQ15 signal line 426 and is
thus provided as the IRQ15 input of the I/0 controller and
interrupt multiplexer 424. When the SETINT signal on the line
482 is activated and then deactivated, the IRQ1S5 signal on the
line 426 is likewise activated and deactivated. The I/0
controller and interrupt multiplexer 424 communicates the
active interrupt back to the system controller via the INTMUX
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22 1. A systemfor providing a built-in function in an
| SA- conpati bl e conputer in response to activation of a sel ected conbi nation

of user activated keys, conprising: a keyboard having a set
of conventional al phanuneric and function keys and further having at
| east one additional function key; a keyboard controller
connected to said keyboard to nonitor said conventional keys and
said additional function key to detect-phen at | east one of said
keys is activated, said keyboard controller having first and second

interrupt signal Lines ¢86necThd spstamdcomirebhgrat4 20 erespgnderto the
sai d keybog(q+GanbLak! ?f-.tE‘E?:HBQS' Yk &Prﬁ@té%l rgr{xigﬂ?ﬂo@é &ashffkt%é’f

sai d cong %|ona t6 a0r VAl ST T upt Si ghal 1 sai d
| SA- conpat torasEsrsut &hen !ﬁPﬁOrl r SorFespendpngsi ival TRYES siod Keyboard

control | er niesReReCEesbe amest 'a\@t HQBcQEsé&' hysisiell t igepal tﬁé”cﬁi&h&.’f‘é’ in
conbi nation wth at |east one,of said conventional alphanunerjc keys to

generate aSTboginentrer iR RiGHOPTPGesSSPY #iR- EXRFHULES| &he
sai d seconéelrlvtxerer lrm:t‘iwﬁed;ldated to handling mdmsr,stramwame Gstdn

rasponsi ve PACcaRarFrerSf L ERe R e dn ponsrgaer S0 Ehi e fabRERY e

controller fmncttnpnt agspgiated eddbs theomcai dddeybodiis ,ares discussed a
second non,SERLeY AN ledat” WPAELIND SIASRAY, U S tng (o

| SA- conpat i bl e conput er ponsi ve to said second I nt' errupt Sl
sai d keyboﬁm EBal ofurmtxqm iLspentineiycindenendantn off tba@mmtmm

al phanumer k%yh’s%?érﬁn%éﬁdeﬁéo&i‘ﬂaa PRE#CtRIdT BeAnbtNdd OEoﬁﬁ£Sﬁ&§de>bay
said identified alphanunerit 2. The system for providing a

built-in fGRPFFBﬁ18§a&eF’?ﬁe&’?ﬁ%?‘él At 1thentiken said second
non- convent i onamhentaﬁfawcﬁﬂaqwbhemimutbﬂethesmeaSI mﬂqum6mmed

ggpﬂlgd in c melna%er e|t gszﬁetggseggtoﬁéI%%Sﬁ @%’H@eﬁ o %F%“%f‘trt&g’?‘ a%ondl i ng

routine restrtdészen erdstimg \I/Cerpims ©on the Western Dlglta:l: integrated
23 cAreuitEntarfd S Bl pEl?é/ | di9ed | biha f%i%gégge%ﬁé‘?d In

claim1, further conprisi ng a cen ral processing unit irst
menory | oc¥eY5Ragsi foBtrPAlegsponse to said first interrupt si gnal , said

central pr OCGSS'A'l&h'éﬂlgh faeseibeddaroie alﬁe@eﬂeleaemaﬂy widgat tae parat er
in response t%ei%g e ggmgg gtru é éﬂé&ked in the art will appreciate
that the present invention can be  implemented in other

embodiments while remaining within the scope of the present

m

invention as defined in the appended claims.



5. A system for servicing keyboard interrupts in an | SA-conpati bl e

conput er, conprising: a keyboard having a plurality of keys

i ncl udi ng convent i-omal— atphamuneri ¢ keys, conventional synbol Keys,
conventi onal functlimlmmulmu'lu“ d conventional cursor control keys,
sai d keyboard furt he/fiil 04 2] | east one non-conventi onal
function key, said kéybbard denérating a scan— T cede-ln._response to an
activation of at |east one of sai-d keys, said Séah oHZET HAS CREEN varyi ng
dependi ng upon which of said keys is ac%évated; andizPLACED a
keyboard controller coupled to said keyboard, sal d Keyboard

controlIerwhghtagrciggﬁhp %E? said | SA-conpati bl e conputer by first and
second inteérrup S, said keyboard controller generating a first

i nterrupt signaf-on SaisystemstfomtR¥evisiing ghabullkeinpéinetienpdnofam scan
code correqmn@b&gambgae Umpitied CiQ{‘VEéB;th{Eé t'.‘&YQhesébﬂlba%iéﬁ”B%t il e

conput er pro yte a_p t_said scan code |n

dt n
response t &% gg? F?PbﬁﬁﬁgFPBprspﬁgﬁlacE%Y?Féﬁ;ﬁﬁ%ﬁ{i?Rﬂﬂ
generating a sekeyboand drawipiy ai gmalofoaoﬁaeﬂtSeﬁmn(impﬁmumqﬁusi gnal

line upon recei FLPunc‘fmCtgé al?e?sn Gode f&rﬁgofﬁ'\)}% 0a82! oy st one

non- conventi ona Ion conpatpble conp
programred to e%édatéoaallgasstona ke¥ei al routine upon fecelpt of

sai d second interrupg ﬁé?ﬂalara contx olfbr c {xﬁ@%t%?ﬂsiér%éfd KB ko

keyboard interrupts as define alm nprising an_i nterrupt
control | er coupPeRitgrshheg %’@‘b@ﬁt $3iq gonventdonadckeysiand ®adsl | er

generating one aadat&bnaal i tmn%ftlbhteﬂdewt \s%qaors;emad-dvecameWI ng
upon said interrupt si temfor

interrupts as dgﬁgﬁgﬂsgﬁed‘ﬁﬁﬁ% acF&P’FﬁéPn %‘ﬁﬁﬁyl& ﬁangeﬁig{‘é#%ﬁg% P(rjlgr |

Unit coupl ed toasandatatearuﬁurst interrupt to said ISA—compatlble

24 controller, 8ﬁ§ rﬂr§31§W§%§§8£pg g%h& °qup'¥£%§§§f%rl P ugﬂéty of

menory Iocatlons LQn depending upon erru
vect or. actlvation of sa1d.add1t10na1 functlon key in comblnatzon

with at least one of said conventional alphanumeric keys
to generate a second interrupt to said ISA-compatible
computer; and "
a first conventional interrupt handling routine
within said ISA-compatible computer responsive to said
I first interrupt from said keyboard controller to input
data scan codes from said keyboard, and a second non-
conventional interrupt handling routine within said ISa-
compatible computer responsive to said second interrupt
from said keyboard controller to input an identification
3 of said activated alphanumeric key and to perform a
predetermined function selected by said identified
alphanumeric key.
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