Control of input devices via a keyboard interface The

I nvention relates to the connection of input devi ces to personal
conputess via an already existing keyboard interface. 5 As a
rul e personal conputers have a keyboard for data input for which a
standard interface has energed;-as < is described in |BM Personal
System 2 Techni cal Reference Manual for exanple. Additional input
devi ces are required in many application areas, for exanple reading
devices 10 for magnetic cards, which for cost reasons are frequently
equi pped with a eprtrel ofhtinpwr devildesoptaaki keybdardi iiterfades
time-critical. It has hitherto been necessary to use addi ti onal
interfaces for these input devices on the personal conputer, for
exanpl e serial interfaceBhecinverdsioy rehatest kotthe \vonpestdonaof. ipRek

personal conput ejévices 26€ péIddnadl CiiguRlerdNivia | dn PALPEa8Y - eRligting
term nal s, %or exagpl e, this however results in an additional outlay
for the interfack®YROMFL TRFRRAAS2and in the unit which converts the
data suppliefl by the mgketa cula ¢ersadal 2Omputexs hdws aotkeybeoasdr fak
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arise that the keyboard coptroller_contained in the. PC woul d onhy
forward such keyloB&®eperikifat. (1= has hitherto been necessary to use

additional interfaces for these input devices on the
personal computer, for example serial interfaces com-
15 pliant with the V.24 standard. When pérsonal computers
are used as control units in point-of-sales terminals,
for example, this however results in an additional outlay
for the interface in the computer and in the unit which
converts the data supplied by the magnetic card reader
20 into that of the serial standard interface, the V.24
interface in the example, and fulfils the time condi-~
tions. | '
A keyboard with connected peripheral devices is
described in the - article entitled "Mehr als eine
25 Tastatur" (More than a keyboard) by M. Gilintner and
W. Kredler, Elektronik, Issue 21, 1987, pp. 126 to 130.
The data are clearly transmitted in this case from the
peripheral devices via the serial V.24 interface.
Transmission via the keyboard-interface is not
30 described. Were one nevertheless to do this, the problem
would arise that the keyboard controller contained in the
PC would only forward such key codes belonging to



- 2- previously defined keys. As a result, it is not possible t'o
transmt all the data fromthe magnetic stripe w thout nodi fyi ng the
keyboakd controller or reducing the data rate by means of the multiple
character representation 5 proposed in &he article. Particularly in the
| atter- case, this data can then be replaced by key operations. For the
sake of reliabi preyiocnadlyi defituedrkteysy dsshemeshhtpait is not pasgible s

however desirabkg {hahshitb£1 10353 Bheat Prom tHBaGhbYitherfnpa wiltHd
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buffered in theSRE} By oke¥s3Ftusti®in to the PC. In addi ti on,
the codes of the input Ghei objeateofobher imdentioniis cchwropgraiortafes so
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20 input devices be possible.

~ The present invention achieves this object in
that the additional input device or devices are connected
to the keyboard processor and send their data via the
keyboard interface. The data of the input device are
25 buffered in the keyboard processor and sent to the PC. In
- addition, the codes of the input devices are converted
into normal key codes so that no modifications are
required to the keyboard controller in the personal
computer. The data of the input device are introduced by
30 dummy key codes which cannot be generated on the key-
boards used; in this way a user cannot modify or replace
the data of the input devices by means of keyboard
operations. However, key codes which correspond to
possible keys are used so that the keyboard controller in
35 the personal computer does not need to be reprogrammed.
For this reason the binary data of the magnetic card

reader are also converted into possible key codes. In



card reader and those of the keys, a device driver or resident filter

programis required, but no reprogramm ng of the keyboard controller.
5 . The invention will be explained below wth reference to
two exenpl ary enbodi nents. Figz 1 shows the design of a _
personal conputer with two input devices connected. Fig. 2

shows the connecixidex ofot dbstimpiistevbetwdéh vhe dataniifoltheghagmetins
i nter posed. card readdd amd S#F'lﬁé(%_-t@f’ ’Eﬁéu?tfegﬁe A dfRROIdMBIdE id t he

personal conmputer. . 1g., 1 a con ehti onal E&r}sonal cpné)ut er
11 is synbdasidenty £4lkep Rragran isprequired, il DRRBPYOGTRIER
peripheral el enmy#t $hehikeyboardt Bensakklef. clarity have been grouped

t oget her under the synb 14, _an e _..Keyboar |1 (&4

I ntel 8042) ichis coﬂj-he 1n§gg¥.%§ntowqflhi; %gey.bgggpég%g\gi aﬁélégt a‘g:!'?krllk 16.
The key- boareferencentta fwoaekepbbaryl embedimantsis (e.g. Intel 20

8052) which is connect @gf,0 it Néhdiay RAtk Idbsitilladt Ya persédl | @8dpubesal i X
form The keyboard processor detects ?ng operations of the keypad

1 .
19 and sends corfdh two %Sﬁ§1885e§°9?%°? data line 16 to the
keyboard control | elFith i2n sheerspéheorahnectpateof theninputhdenices
data are cald ed L@ AL {ch are execut ed by
t he CPU 13?1dl'he%%y%ggg%ﬁ'ﬁ&bﬁgrﬁégﬂlgﬁ%%&%m personal conpuyter. can
al so send data to the k&jifoadgshows the stzasturs of the BZEJ1RFhe
initialization, peddondl compued.di agnostic purposes. The procedures and

Per Sondl Syst oml 2. TochnidaF el & Bri@ VRN, PeEREnatc ColBut 8F LETe, | |

noted here that symbaddaes seith fa dmsmnkR+ @ CPU 13e Reybker mmemory odpdi se
one or ”DVQ.!i)%’L%%riphera:[L eleiments whilch for the tsake tofl-c_:lar{.ty have In
conpari son wi a _conventional _persona conput er put. _devjgces
have been added HSP%i §F°E.Pea t‘%‘%éﬁr auﬁaﬁﬁe&q’ge cﬁmbf’ggdt ’ Zf‘n%' st'\nﬁ%e
card reader', keydeRrdinaiticllesnridct g0 Itelk S0k diipkaltebsorons via
5 an interfaceeh SPaG ffl?etlge#]%a':rdjei’? GPia A€ REL£0NEhk S16. The Skeych 23
operated by a key. . he procedure in the kgyboard procesgoi 18
is as fol | ooz 117 SRpLRENS g2 keyPoaEe. BEAGESHPTt ribhstF v ofntel of

the code 'FE{ frags2)hewhdchonks compettedt otd hehe keypad 19, usually
| realized in matrix form. The keyboard processor 18
detects key operations of the keypad 19 and sends corre-
sponding codes via the data line 16 to the keyboard
controller 15 in the personal computer, from which the
25 data are called up by programs in the memory 14 which are
- executed by the CPU 13. The keyboard controller 15 in the
~ personal computer can also send data to the keyboard
processor 18 in the keyboard for initialization, control
and diagnostic purposes. The procedures and methods used
30 for this purpose are likewise described in the IBM
Personal System/2 Technical Reference Manual for example.
It should be noted here that the codes sent from and to
the keyboard may comprise one or more bytes.



10 keyboard, the magnetic card reader 22 is disabled. It is only

enabl ed once the personal conputer sends the code 'DO after the

foll owm,ng procedure represented in pseudo- code: procedur e
new.got key(x: key); 15 pragna base 16 -~ 4 begin if x in [ODQ
then if SCR exists t hen send(OFA); 20

enabl e_SCR; In compaxxigqn with a convaﬂtyyngdnd@@pgpnal
exit; utér, 2Bwo input ChSFiLé th@e[ﬁggh added in Fig. 1then
i f key switch eX|s % %en send(

enabl ekey- swi t chS One is a magnetic card reagﬁpt223d’sw1 e card reader/ altse

?end(CFE) ISCR)lth.ch is i?nnecteﬁlto the keyboard processdn ; li via
s else o X).. 3%, . |
eni ThbePEped (A Srecitie tp this SaEiiqs e magend 1s o

magnetic card reaﬂetchszbrmﬁted hys ac&éy.i s al ways used 40 for unknown
commands and ot herw se Tﬂéspréélfddl%a'l'nnﬂhe kebeEP&%réémsﬁ g asl f on

t he other hand a netic card reader rese the |,
acknow edgenent €g§g°ws° afteor gwitching,en Rﬁlgﬁsﬁ5€1?$mP nepisEion
positive acbﬂov&l&dgeuﬂet {FRckfipaoinede' ) personal computer to the

- 5- are 30 eEeEBELQW he %neﬁ@éﬁp%hggeyfﬁn ides dC 1t is Ca-r d

r eader n-an f keyboar processo
If the data areogéupp@ppledfonge the personal computer sends the co

‘D0’ after the following procedure represented in pseudo-

code:

P

procedure new_got_key(x: key);
15 pragma base 16
begin
if x in [O0DO]
then if SCR_exists
then send(0F2);

20 enable_ SCR;
“exit;
else send(0OFE);
exit;
fi;
25 else if x in [OD1}

then if key_switch_exists
then send(O0FA);
enable_key_switch;

- exit;
30 else send(0FE);
- exit;
£i; :
£i;
else old_got_key(x);

35 exit;
fi;
end;
The repeat code ‘FE’ is returned here if no
magnetic card reader is present; this code is always used
40 for unknown commands and otherwise has the meaning
"repeat transmission". If on the other hand a magnetic
card reader is present, then the acknowledgement code
‘FA’ is returned which has the meaning of a positive
acknowledgement i“acknowledge”).



keyboard operation is active on the key matrix 19, and no 5 message i s
being transmtted fromthe personal conputer to the keyboard or from

t he keyboard to the personal conput er, then the keyboard processor
sends the data. In this case first of 5aFl a dunmy key code is
transmetted, which is detected by the keyboard controller 15 as, a 10
permi ssi bl e key code an&PAswisgeshipyt dabayappplied kExom themagratified on

t he COPn|e|Ct ed ke:)él&@arﬁleaaef a&%nm'&r&ﬁ in an {feeddaANSHESTYN of Otigslur e
IS as 0 OWsS |

[ i f SCR
base 16; 15 b °a£& pr°ce%sPrSé§ Qﬁgﬁgyrﬁﬁﬁéiigg§lﬁﬂﬂﬁ}%§ﬁj §@%q%%ta in

buf f er kaﬂhmandenoeﬁes;pn is active on/thedkey owdaiceA8y eand no
send(060); g messi?e// lﬁ@ﬁn@hQEah§ﬁ§€E§3dErom the personal computer

send_track_dat a(l trac
send_track _data he keyboard or eYb°ar ' to the RErePh3kssage
fi; end; E&mpﬂ@@&ge¢MEa snadkéynm&rdi déssor sentls thandatas In

startcode for tr t at t e /1 e e t stop
and LRe " or it SR R0 B guy, o bl "Ry °BA] BY) EER0RLE,
then send( 040+>Q§uch is detected |by rpjxqjalsq(bgard controller 1lphas 2

send(049); 10 permissible key %éhb add processed, b@isﬁb'$hﬂ@ﬁ'ﬂodﬁéf-f0“

f;ﬁ;?g?i); is a551gné& on %gg °EE$%R§S .keyboard, for exampfe e§§t' 40

el se send(04A) ; The transmilssdodapaoceduare cis ;s follows in pseudlo+~code:
fi; - end .

procedure perform_ SCR;
pragma base 16;

15 begin
if SCR_exists and SCR_enabled and SCR_data_in_buffer
then send{065); // scan code denotes
send (060); // key that is unused
send_track_data(l):;
20 : send_track_data(2);
send track_data(3);
send(044), // end of message
fi;
end;

25 procedure send_track_data(x);
// transmits startcode for track, status byte,
// three length bytes and data, stop and LRC
pragma base 16;
begin
- 30 if track_exists(x)
then send(040+x);
if no_data(x)
then send(049);
exit;
35 else if valid_data_for_ track(x)
then send(048);
send_length(x);
send_data(x);
exit; _
40 else send(043); // bad data, read error
fi;



- 6- procedure send | ength(x); [l transmts always three decinal

digits pragnma base 10; local i,j; 5 begin | = data

I engt h.track(x); j =1 div 100; send(48+]) =i -
j *100; 10 j =1 div 10; send( 486 ¥; I =i - j*10;
send(48+i); end; 15 The transm ssion format is therefore:
Start, Trackhkﬂprqgaﬁunﬁ sendpdengbh( s) ; . ... TrackNo2, Status,

Number, Data, // transmitsyedwemesthoee:decimahitigitsata, End
The i ndi vi dual ﬁﬁégiﬁﬁ ﬁ%ﬁﬁ%%ansn133|on format 20 are defined here as

fol | ows: Lr3i '65H' 60H' TrackNol: "41H ' Identifier for
dat a fron1tr%uﬂ<§?gln &gentifier for data fromtrack 2
TrackNo3: '43H gnngﬁ‘gr‘; 960 rom track 3 25 End: " 44H
Identifier for engg fron St at us: "48H Everything K
"49H Start characgea moL §evogl; no dat a transmtted
"4AH LRC ctmr act ef enﬁoaieclo,no data trans- 30 mtted
"4BH Parity errorsend(da+g)pransn1tted Nunber : "3XH, "3XH, '3XH
Nunber of bytes read= i - j*10; Exanple: '30H, '38H, '32H = 82 bhytes
Dat a: Dat a wi t Be8dd48hdi acter and LRC without start 35

character end; One exanple of transmssion is as foll ows:

Data on theigard: The transmission format is therefore:

Start, TrackNol, Status, Number, Data,
TrackNo2, Status, Number, Data,
TrackNo3, Status, Number, Data, End

The individual parts of the transmission format
20 are defined here as follows:

Start: *‘65H’, ‘60H’ .
PrackNol: ‘41H’ Identifier for data from track 1
TrackNo2: ‘42H’ Identifier for data from track 2
TrackNo3: ‘43H’ Identifier for data from track 3
25 End: 44H’ Identifier for end of data from SCR
Status: ’48H‘ Everything OK
’49H’ Start character not found, no data
transmitted
/4AH’ LRC character incorrect, no data trans-
30 mitted
*4BH’ Parity error, no data transmitted
Number: #3XH’, ‘3XH’, *3XH’ Number of bytes read
Example. '3OH’ ’38H’, ’32H’ = 82 bytes
Data: Data with end character and LRC without start
35 character

One example of transmission is as follows:

Data on the card:
Trackl: Empty
Track2: 9 bytes data: 00, 03, 05, 07, 01, 08,
40 - 09, 00, 02
End byte: OF, LRC: 07
Track3: No magnet head fitted

The keyboard must therefore output the following
data:



Trackl : Enpt y Track?2: 9 bytes data: 00, 03, 05, 07, 01, 08,

40 09, 00, 02 End byte: OF, LRC. 07
Track3:- No magnet head fitted The keyboard nmust therefore
out put the follow ng dat a: -7 ~ -7-
START TRCK1 TRCK2 TRACK 2 DATA EN EMPTY OK
NUMBER 035718 ,9 0 R DE 10 47 83 7D QA 75 32 31 31 OB 1lE
25 36 76 3D 3E CBTlﬁrfiBi éﬁ I’ TRack 2Theeaf ol | owi ng data arrivéen n the
syst em (out put b {riol| 5

TRACK 2 DATA hifd Y 060 o P B he

9 0 2 ST LR DE 10 474836 e 79 ¥23ug13083E 23 340763300333 8? ¥19983909%%0 02
OF 07 44 The data are coded here in accordance with Tabl e
1 further bel ow The fbiljowinghdakat aerive rimspoineli syspewcesisiput i n
the 10 personal 4 u | ' rogram 40, which

processes keyboargC E%&bag?§’§?$#£§f%#figq3 ‘uses the normal interface
for keyboard handllng 41 in the operat- i ng system (DOS), which in
particular has an intgrfacefto the firmware 42 of the conputer %{

whi ch t akes %F’EFK&TEC‘H ma TBRFer” % illed with the dat 1

t he keyboard con | | dEMPIR | TQORIE QTUMBER .3 Bevick 8 9dPpi \RaﬁT

installed and a ngwssqhiv@r 2ime!of 3£814%01 63 05 07P60\We0RA 40 e 0sley ¢y
driver 44 now takes the data of the keyboard control l er 15 and normally

passes them on 20 uncha&ggd égtéh éz‘?% tn ofacggrggﬁaéuq‘t,iﬁp at

the interface 45, the device drrve arf4 vat oard processor
18 by-sendi ng t h&abdee 1 'fDcherabelow-descrl bed above Data of the magnetic

card.reader begin W FRgl N ERERs iR cdrreRdonding gReEesEERg P ihe Thi S
10 personal computer. An application program 40, which
processes keyboard and SCR data, first of all uses the
normal interface for keyboard handling 41 in the operat-
ing system (DOS), which in particular has an interface to
the firmware 42 of the computer (BIOS) which takes
15 keyboard data from a buffer 43 filled with the data from
‘the keyboard controller 15. To use the SCR, a device
driver 44 is installed and a new software interface 45 is
provided. The device driver 44 now takes the data of the
keyboard controller 15 and normally passes them on
20 unchanged to the BIOS. As a result of an instruction at
the interface 45, the device driver 44 activates the
keyboard processor ‘18 by sending the code ‘D0’, as
described above. Data of the magnetic card reader begin
with the code ’65’, likewise as described above. This
25 code is evaluated by the device driver 44 and has the
result that all the following data up to and including
the end character are stored in a second, larger buffer
46 and are not forwarded to the BIOS 42. Subsequent data
which correspond to keyboard operations of actually
30 existing keys are again forwarded unchanged to the BIOS.
The data of the magnetic card reader are translated back
into the original code by a coding station 47 before or



25 code is evaluated by the device driver 44 and has the result that

all the following data up to and including the end character are
stored.in a second, |arger buffer 46 and are not forwarded to the BI CS
42. Subsequent data whi ch correspond go-keyboard operations of

actually 30 exi sting keys are again forwarded unchanged to the BI CS.
The data of the afdgretthe dmmfen:'GLaQeandr arer &mshamptitédcko the applbicare
original code b t atsi 4 e

- 8- after“zt e %qudf&Q-aﬁn 4b 9 aglégt%%%rﬁted to the agg tion
program 40 via the |nte|A|sac% Brther input devicey (3 KR¥P F‘Eﬁit 2&ev+%e a
keyswitch 23 is shown stwweigh Ej 0.inl,whichhthé (dustomatrgnplunalityl io§ of

5 positionsis e osition i

function ke;s opé’ra |t§‘n%%\gnlsEﬁ89 gﬁ%g'?n tl'f(');%lpéiH rlg% fspsgggggn ?e of the
previ ous positi &® aad f@@FW-QPl dey opexatien, BM?#Y: ﬁé‘ﬂfnsBéFf-Pén as The

keysw tch input ﬂéiease Gﬂﬁﬂ% do&yth@eg&ﬁégougﬁposIﬁEoﬁﬁkﬁd086€1ﬁ&ti$ﬁ
correspon- 10 (ihg%li t_?}Pent so tha %:ht can t mter;:ogat ed
due to renewed SingoiTaHe ?eg’hoﬂ%sht’p%’ésl § HERELECh  ipppt,
plurality of posinabdresl b?hthepmmiaed’tme' . Thel make code ift abbectbaresmn-
transmtti Q) theys ?x?a S.Qr %_ gBiQ:@x% ff:he %osf‘@:{gn ‘i ge iﬁtéffoégﬁ&if ace

(21) provi es cor | nf é
2, the magnetic 4% °ré'$&§WeQZeF§b%-h%9m Table c3/fhawsc @ PREFLPLe: FRy ‘k’é?board
processor 18, bufior cai fpdluralitgWofopésbtidmgi cThianpratedulrectisasabsoul e

Lransmits (he  ouslihd UAGPIPOEH-LIOM APICE GISLEY IR LY OGRgaeEid5

The 20 rence TS ures relati
nmagnetic card r &assk readeasdfi bbe m‘b%:éf%ﬁ% k) d’rrr?é’é-dl?? °°rrFﬁB°E‘éH*90I
| ogi ¢ meangs31. status information. -9-

In Fig. 2, the magnetic card reader 22 is shown
connected, not to the keyboard processor 18, but to its
own control logic means 31, which as a rule transmits the
data unchanged from and to the keyboard processor 18. The

20 only difference is that the procedures relating to the
magnetic card reader 22 described above are performed by
the control logic means 31.



Tabl e 1: Coding of the data of the magnetic card reader Read dat a

Qut put Key 8042 System key
no. . recodi ng 00 oB 67 40 ---> 00
01 76 90 01 -9 01 5 02 16
2 . 02 02 03 1E 3 03
03 04 Table 3z Coding of the data @ff the magnetdd¢ card regder
25 5 05 - 05 06 2E 6
06 06 1 0z 36 7 Q7 7
08 3D | Read data8| output08 | gey 8042 O8ystem $E
9 09 09 ke@g no. recoding 10 QA -
OA OB 75 = TT B 15— CC]
4E 12190 oc |0B  oc |67 (40 ---> 560 13
oF Ogo o2 16 ig oF| 2 cgg |2 15
17 10 04 10 20 | 5¢ 11 10 gs 184 11
11 12 o5 24 25 191 & Pos 1 13
2D 20 { 06- = 13 | og 13 6 14 06 2 21
14 14 07 15 36 35 7 087 167 1% 25
16 3C | o8 23| 3D 16| 8 168 108 f3
24 17 09 17 3E 18 9 44109 269 18
18 19 OA 4D 46 26 | 10 1jooa 1A 1A
54 - 27 |98 1A |45 1A 30l1 1j 0B oB 28
1B - 18 Yo 4E  gp | 12 418C 10€ C
1D 14 | oD 30| 33 1D} 13 42 B 1C
31 1E E e 66 1p 15 418 I3 1F
OF 0D 16 OF
1F 35 20 10 23 | s 33| 17 ﬂolo 284 21
2B 2034 | 11 21 | 1p 21 |18 22 11 3t 35
22 22 12 23 24 33 19 : 3%2 2 28
24 3B | 13 37| 2p 24 | 20 24340 293 42
38 25 14 25 2C 26 21 4B} 14 3P4 26
26 27 15 4C 35 40 | 22 4715 215 28
52 2541 | 16 28 | 3c 28 123 29 16 1E 1
29 29 45 17 2A 43 12 | 24 4347 W7 2h
2B 5D | 18 14| 44 2B | 25 218 218 LA
16 2C 19 ,c 4D 26 19 19
12 54 27 1A 1a
30 1B 5B 28 1B 1B
1c 5a 43 ic 1c
1D 14 30 1D 1D
1E ic 31 1E 1E
1F 1B 32 1F 1F
35 20 23 33 20 20
21 2B 34 21 21
22 34 35 22 22
23 33 36 23 23
_ 24 3B 37 24 24
40 25 42 38 25 25
26 4B 39 26 26
27 4c 40 27 27
28 52 41 28 28
29 0E 1 29 29
45 23 12 44 22 2a
- 2B 5D 14 2B 2B
2¢ 1A 46 2C 2C
2D 22 47 2D 2D
2E 21 48 2E 2E
50 2F 2 49 2F 2F
30 32 50 | 30 30
31 31 51 31 31




2D 22 47 2D 2D 2E 21

48 2F 2E 50 2F 2A 49 2F
2F 30 32 50 30 30 31
31 51 31 31 - 10 -
- 10 - Read dat a Qut put Key 8042 System
ggy 32,0' Read ¢ q:lat] g Qutputgg Keyy, o2 SYsﬁg%lAf 33
e no. recodxﬁa
49 54 34 : o5 A —55 35
35 36 32 59 32 57| 5236 |32 36 | 32 37
7C 106 | 33 37 4B7 53 33 11 | 33 58 38
38 39 34 29 49 61 | 549 |34 39 1@2 3A
58 %4 | 35 3A 42 37 gg 05| 33 70 3B
3B 3C 3 06 |32 es5|.2l3Cc|33 3C|3y 3D
04 71 {37 3D %D g 38 CCl3g 66 3E
3E 15 . 3F 3 03 55 72| e13F |39  3F 33  TrNol
83 {8 341 ---4 2ol 61 T Ny haa
42 ---> TRo2| 3% Trnes|as 01 70 o 3B ---> TrNp3
End 09| 3¢ 691 0 44 1--65 End R 45| 3C 77
95 45 18p GE 400 | 3D 46 347 6C
91 a7 ok 0&5 6696 | 3E 48 -{3® Start
err. 7D 15 3801 4903---> $tat2 err.3B5 LRS® err. 7B
107 . 4A ---> TERGAP err.| 83 ag 13 41lgg--> | TrNoly) 4B
(P=parity) Ta8o2 0A73 68 97| 42 o> T=§° D
74 102 | TriNgd 01 74 79183 TTT20gI°° 4E 30| 4F
69 93 | Endr gg 3272 is —Y 50 50
51 207A | 22 103 51 | j00. 51 26 53 79
99 52 :752 %g 9171 | a7 104 53 53
35 54 ox 7F/ 84 75105 545 48 54--> | OK
Start err. | 7D 101 49 ===> | Start err.
25 LRC/P err. | 7B 107 42 =~-=>] LRC/P err.
4B 6B 92 4B (P=parity)
ac 73 97 ac
4D 74 102 4D
4E 79 108 4R
30 4F 69 93 4F
50 72 98 50 50
51 73 103 51 51
52 70 99 52 52
53 71 104 53 53
35 54 7F/84 105 54 54
55 60 res 55 55
56 61 res 56 56
57 78 res 57 57
58 07 res 58 58
40 59 OF res 59 59
5A 17 res 5a 5A
5B 1F res 5B 5B
5C 27 res 5C 5C
5D 2F res 5D 5D
45 5E 37 res 5E 5E
5F 3F res 5F 5F
60 47 res 60 60
61 4F res 61 61
62 56 res 62 62
50 63 5E res 63 63
64 08 res 64 64
65 10 res 65 65
66 18 res 66 66




55
res
57

S5A
27
5D
SF
res
61
S5E
64
18

8042

20
68
38
6B
50
6E
13
71
51
74
res
78
res

10

60
56
58
res
5B
res
5D 45
3F
60
62
r
65%§
res
Syste
res

6910

res

6C

res
6F

r
72

res
75

76 90
63
79

25

30

35

40

res 55 55 56 61
56 57 78 res 57
07 res 58 58 40 59
59 59 5411 - 17 res 5A
1F res 5B 5B 5C
D 2H res
R data Ou Ke 8042 System
3§§3 _kéyST§7 no? LgsrecodingE o SE o
'S r 9 =3
67 60 201 res 4F | 67 rds67 61
226 56 28 g5 | res 62 gg 62 gg 63
3 63 08 res 64
& 10 E%a res | TS g5 | 62 65 6A 66
6c 66 4866 res 5C Read dagg - CQut put Key
MgD 50 ke% s Nep rleggdi ng 67
6867 597 &2 68 28 | 6E res 68
6 30 6F res re89 6F 69 |5 O6A
70 6A 136A reB 70 401 70 res 6B
71 48 19 res resC 71 6C | 71 6D
726D 38D Es 72 57 | 72 res 6E
73 6F 51 res |resgF | 73 6F| 73 70
7470 530 Fes 74 19 |74  res 71
;5 39 | 5€ res res, ;2 72 ;-2 73
7873 of3 15 | 788 78 53 |16 res 74
28 5C res | zald |98 75 |78 76 5F
79 76 22 resf? 9 [€es} a9 77 a7
22 res | gs 78 res7s b 79 |73 64
7B 79 resb5 |78 res|9g 7A 7A
7C 68 res 7C iC
7D 64 res 7D 7D
TE 6D res 7E 7E
TP 6E res 7F 7F
FF 00 err FF FF

Table explanation:
Data read from the card.

Scan code which the keyboard must output.
Key associated with the scan code. ‘

Read data:
Output key:
Key no.:

8042 recoding:

System:

Table 2: Coding

System scan code which the 8042 recodes.

The data which the driver generates from
it again.

of the data of a keyswitch

Key position Make Break
1 10, 51 10, FO, 51
2 10, 52 10, FO, 52
3 10, 53 10, FO0, 53
4 10, 54 10, PO, 54
5 10, 55 10, FO, 55
6 10, 56 FG, 56



7B 67 res 7B 7B 7C 68

res 7C 7C 7D 6A res 7D L 7D
25 TE 6D res e TE—

res 7F 7F FF -002 - r FF
Tabl e expl anati on: Read dat a: Dat a read fr\ﬂ“ﬂ“\ﬂ“‘ﬂ“‘”&“

Qut put key: Btentt otlaimis ch t he keyboard nust ou

Key associated with the scan code. 8042 recodi ng: System scan code

whi ch the 8042 regodes. sfem The data which th
generates from f . A met%gd for jqpegating a@SLnP?&bIdéV%cngag ¥S? t he
data of a keysvm' tath a keyb@ardoebhhected Mikea personalBreahputer (11) 1

%O, 51 "_IQ%V% a ke¥80a%8 c%xétroller (11%) @Za a datal(%fglﬁggﬁgglég
10, FO, 54 5 means (16), whlchlbeyggard has 1@ keypoayrl processoy (18)
10, 56 10, H®vifkP the features: Pat ent cl ai nB 12 -

1. A et hod for oper t.in t deV| ce (2 t a_keybo
connected to a personal %&fﬁ%‘iﬁ%] &aa %/%%%?d %%n??g#eg ©(15)
via a data transm ssion thercpessgrsl) , comm:lelkeybber kefhoandk epbtardler

processor (18) havi n e y or
(18) sends kea/ codes to gdd} I‘éféé{ﬁ@ an 8redete§:ﬂ§?§§ t hie ke%%%g?%

controll er ( R9de%: a0 Pﬁéyaﬁ9rf3ﬁ€ﬂéi‘€rﬂ?ﬁ%bls$% 887 e 10
codes and only forwardt ngsqueer EStshé| permikesible codes are sdummyfkeiyheodes

permi ssibl e codes are dungg #eYG0085 be generated WY GpetaRinh RRegRaGLAL ed
by operating the keys
of the keyboard;

- the data of the input device are converted into

15 permissible codes;

-~ at the same time as or after the operation of the
input device (22, 23), the keyboard processor
(18) sends a dummy key code which identifies the
following data as originating from the input

20 device (22, 23).

2. The method as claimed in claim 1, having the
following additional features: .

- the keyboard controller (15) can send command
codes to the keyboard proéessor (18);

25 ~ the keyboard processor (18) automatically sends
data provided by the input device (22, 23) in
each case, provided that this operating mode was
requested by a command code representing an
enable code.



of the keyboard; - the data of the input device are converted into

15 perm ssi bl e codes; - at the sane ti
operation of the i nput device (22, 23) the Egmmﬂwﬂ [ﬁm l

(18) sends a dummy key code which identifliegzth rowngs d
as originating fromthe input 20 devi ce (22 23). The

net hod as cl ai ned3j n cl ainmel,m@ami,d\gabhe;]_ameaoli,pvxbngmddl tlmnainé eghar es:
- the keyboard cq r (1p):.can _send codes to the
keyboard pr ocesso€°{%ﬁ%§%@ml°@i ?ﬁ@gﬁﬁﬁﬁwrd processor (18)

automatically sends <= when andimpubrdevilee lf22(h@3)npia cewiectgd2or23)
In each case, &ﬁ' Aidadit h@ﬁetﬂﬁ&%r ﬁf:bagsﬁ@flq I‘Qﬂsresponds
request ed by comand co represeiting

3. The hod as cl aitfedhe <ahle 2=°d|‘i’~a\7ﬁ1r¥@ Pﬁ’eaCkn°W\18F198%Pﬁ§ code
addi ti onal features: which iswhke sumd RARUthdeatkifoylstigediEnt sodenfieet ed
or operatl on Cess 8

to the enable code with Zér{"r&{ ,J\%%Y%Qg{,ﬂtt%ﬁ’ §§ Snéz Yoriiitd cesla’s t he

sane as the acknow edg'erréﬂielbééielﬂﬁll device (22, 8?90%“’%%%@&5*6@&
ot her command codes; else is nﬁiﬁlbp’ﬂtdﬂlwhldethéeléﬁﬂoaia) précéskor
connected or @_ e 1s not operaﬁlonale lge @ébo‘%ijgﬁgrocegﬁor 10
(18) respondls with a repea CIE)%FGP SHV A { Re TOPE2 S &
repeat code after transnmisafieornasfthe repeat codendefterdtransmhsisionicof

4. The nethod as cl aim,d_'lqlegneog{nahaecgaggedi ng clains, having
the fotlow ng addjtional featur i nput _devi ce

has different opetating The met-?hod a§t8§'3§€§d &ncr?é’r?gé%f BﬁeP&'gFﬁ&lgﬁ)at us

bei ng claimms rhavtmny lthet fadlowirgoaddittoshlbmfedtyresxde;
- if de i t
dev: Cea?zg’naiég?,)e |Cg '?r:af]sm tte bﬂ%”déﬁfcéz@tﬂszgf) ﬁggcﬁlffeﬁ?nt oggggeghgt

correspond to a status Statuses, ahsghgageo ?ﬁe"&@ﬂfé&llpg é&astN%g efBgus
are sent. transmitted by transmission of a dummy key code;

- if an enable code is used, then the status of the -
input device (22, 23) is transmitted, in that
20 dummy key codes that correspond to a status
change to the actually existing status are sent.



