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| DENTI FYI NG HARDWARE BACKGROUND OF THE I NVENTION 5 1. Techni cal ej gIDEﬂ'Im}
present invention relates in general to data processing systens and

parti cul arWo®{0gMnt i f yi ng anal og devices. 10 2. Description RﬁTfGBen/dieilat ed
Art: it is a common practice in industry f.or Oiginal Equi pnment

Manuf acturers (OEMs) to rely on third party vendors to supply repl acenent
parts for conputer associated systems CEMs provide standards for third 15

party vendors to build the repl acenent parts and}i”?lenerally, CEMs provi de
the parts to the cust JTReFeP WP“EE%FBWW "Gt PEFYBEF chase and

install "equivalent" parts because of price. "Equivalent" parts nay be
approved by the OEM for repl a%ﬁ@f&%onv@% GO ofhe sane quality
control requirenments of the CEM Repl acenent parts may depart fromthe 20

- OEMs specification and require an installation service to coordinate the
parg to the contéeadnisystreendaAdditionally, an OEM may update or inprove a
repl acenent part such that it perforns the sane task as the original part
but it may have altered tolerances or specifications that require system
adj ust ment uponTin@FaFet FBYERI2EN | Feldaca ipr oeessi nyp Jyta e cest gragestens

subsyst enBaridt @nCeHI%E aildry ro UIHRE §O)i3g LARLEVERRALS. in tape drive storage
subsystens, one of the target areas is in inproving the tape. Thinner tape
has been developed in order to increase data storage and keep tape

ca¥@ ri dges?t he RarEiRtims PHrEIBOREIGSE| Mxf:t ape drive systenms. Thinner tape
allows nore tape to be wound on the sane cartridge and thus, increases
menory storage for, _a stoarqdar dratcgpcee ldl’l ve 1(::artfri dc?re.. However, thinner tape
i ncreases the |1 kéfi hood that tape Br ¥ERETY FP* 1 PagiRtt IBFO0REH- because
drive not W“&ﬁ‘éﬁﬁ#?%s‘%ﬁ?’ ttve redr tomi tjed warte bendorsatvd steRbY Gredadspent

operate wﬁa{}tk hf&kebmfﬁu':tlae a SHcEGORD Bl S@drsY | dtbh%t;%@zg.ae Lb'i:laﬁﬁai-@so%og[]dh\i%d
St rage RfE] 1.nc storage via i roved t rat her than new
st %I‘ age \é\%%rq \F éigiéistg £3 a]fcﬁ%he re 13Ceemne,é1ﬁtpag8 tal?dn€81|1?}t§§l OEMs provide
manuf act uréespPafts aﬁetb(}r FW@?“}?FOVII'@E’EVEL customers will often purchase and

install "equivalent" parts because of price. "Eguivalent" parts may be
approved by the OEM for replacement, but not carry the same quality
control requirements of the OEM. Replacement parts may depart from the

20 OEMs specification and require an installation service to coordinate the
part to the control system. Additionally, an QOEM may update or improve a
replacement part such that it performs the same task as the original part
but it may have altered tolerances or specifications that reguire system
adjustment upon installation.

25

In data processing systems, storage subsystems are constantly
undergoing improvements. In tape drive storage subsystems, one of the
target areas is in improving the tape. Thinner tape has been developed in
order to increase data storage and keep tape cartridges the same size for

30 existing tape drive systems. Thinner tape allows more tape toc be wound on
the same cartridge and thus, increases memery storage for a standard tape
drive cartridge. However, thinmner tape increases the likelihood that tape
breaks will fregquently occur because drive motor assemblies for the
cartridges were built and tensioned to operate with thicker tape.

35 Economically, customers using tape drive storage would prefer increased
storage via improved tape rather than new storage systems because cf the
replacement cest invelved. So, manufacturers of tape drives provide
Engineering Changes (EC} and retrofit solutions that will account for the
thinner tape.

40



Engi neeri ng Changes (EC) and retrofit solutions that will account for the
thinner tape. 40 2 9 DEC 2003 WO 03108011 PCTJGEBOQ 02821 2 For instance,
the 3590 Magstarr" tape drive, a product of International Busine3g DEC 2003 -
Machi nes of Arnonk, N. Y., required a hardware change to a tension
transducerwg&s8édtlly in order to handl e new, thinner tape thBET/GBR0/GI83hdar d
tape. It was necessary to nake changes in ihe 5 field without requiring the
custonmer to nmake hardware nodifications. Therefore, it was desirable to
have m crocode avail able on a new tension transducer assenbly that

I ncl uded t he rrechamcal RrORE rtles of the_new transducer. Because this was

a field change, TAr tWar8 fad o’ Y8 AT ext 3RS A Fri §eRHHAT S changes
coul d be nmadestrattiheal @SElIOEfSStThFE,C]‘S-ylS$ erfi Afborkor Nexkanpeguirted & urctvare of any

of the pingngRsd he DOWNLESNSIMESTceS AL dnngladkers %ﬁ%ﬁé%&‘%ﬂ a%fnn%sem d
any wires be added to the _ caonnector_cable.” Further, the car

function n&FREITRF W SOFRR2THi WRScodE ¥65t HEESPRe égs'éfﬁtﬂ ﬁhé?ﬁﬂsdlf)é:}ﬁﬁut
inte ol d dfives wikhdoutreddrdbhd actel ngstidﬁen:rtcopﬁkatha@ﬂwaﬂ'dﬁeloﬁewdaltaﬁsﬂucer

cards al so, @ye%otrg b% uﬁgdaes%a@@aw ALt B r%rzogé[ gvgii \iﬁL% and, hg n%m '

function I| e the old ones so hat the code wou not have to anged
t o support SFRRSIERF HEEEREt e St %b‘éd‘?ﬂir the MeEharint it PEARSTGERT OéaF]@F m&s a
singl e out prinsdlioes. 2@ebaifputhis van Afakdy dhangé Ohasagial hkd & by it or

servo cont I‘Ql tlnyoi!l}l%g% aACF%glCthH%QthOIU_SLd% Rgd% t%n@het esg:he t nﬁ%y%rt]:em

detected int here are no other signal sources or ou
avall able. Using a DC offset voltage to distinguish the old and new car ds
does not work, beeatisepldanesigirabci®y BOF diechargfs D@l déd akdWucer

reliable d@;,ger@on%'%@ Bl A0 AN 25,0500 301 Sl 80, bfied N8 BT St s

t oo Iarge S adver se eration of a servo system
associ at edCWJter?tPﬁé:aPéﬁe (ﬁ”’r’%éer 331 Iqafiin"g’d\/é‘f’t%’gﬁ‘ét’r%é‘lorf‘%l]d’ ¥tHh§ePsh
bet ween ol diantoneved rhms dieessemBly Urbeld akl pubaaatisa d heiwd agRut

di Ié er enceaP@éé@ﬁQ gh@?rté/ﬁr§£%al Stied nEQQ:raﬁg&.lu:le'r cards also have to be used
as spare parts for old drives and have to function like the old ones so

that the code would not have to be changed to support the new hardware.

The tape drive tension transducer card has a single ocutput. This

20 output is an analog tension signal to drive metor servo controls. Voltage
level output is proportional to the tension detected in the tape. There
are no other signal sources or outputs available. Using a DC offset
voltage to distinguish the old and new cards does not work, because the
signal may not be large encugh to allow reliable determination of old and

25 new sensors. Also, if the offset is toe large, the signal adversely
affects ovperation of a serve system asscociated with the tape drive.
Utilizing voltage level to distinguish between old and new transducers is

unreliable because the voltage difference between the two signals is too

small.
30
Principally, the tape drive tensioning problem revolved arcund
availability of a single source that is currently utilized to supply an
analog signal. There are no cother connections that may be used for
identification of a replacement hardware device in this area. 8o, in !
35 order to improve the storage capacity of an existing tape drive storage

subsystem, a customer is required teo install new hardware and adjust the

control system to fit the nmew hardware.

In general, data processing (computer) systems that contrcl and

40 monitor analog devices are constantly being improved ané upgraded by OEMs.



30 Principally, the tape drive tensioning problemrevol ved around

‘availability of a single source that is currently utilized to supp
- anal og signal - There are no other connections that may be used for ¥9a6]£[: 2003

i dent i fi catvioane8b112 repl acenment hardware device in this ar ea, %
order to inprove the storage capacity of an existing tape drl?;g ?{"BP%?gb
subsystem a customer is required to install new hardware and adjust the

control systemto fit the new hardware. in general, data processing
(conputer) systens that control and 40 nonitor anal og devices are

const ant | yoBti rhat mpnofed uan dotipgsadechtby) Ggbbems? onQEQmZP&;%dV‘PnOJJ Qgel 1 3

0/0 CENs r rocess cont r ol st ens fer 1 nproved
Eg{ SBgnd %ﬁ;ste%%tﬁgﬁﬁq&%g (\%\Illc{% ol deF %2 PEt tf‘?fést al T2f PEKsPartihe

new parts | §F 9 eYUiACE BRI BRedwariar dwwelr BrocRéwE Y, Ocestumes, Cust onmer

i nstal | atiomtadlatiohhidwd. parkyav QAL $eRdd sab SO ah IO QL0 A gkgl\gléual

subsyst ens u Ve 0 eratlon of these conputer contfol systems
sugﬁyas i ns(:&rgegg%?%% 'ltt ﬁaé r‘m? of Tt ReT SFsFame enhangss cﬁ?i‘?ﬂ"iﬁr CPR§FIY Y stems

ef fi ci encySU<8t &% ;1PgFeasd@gnelA élﬁenfeﬂ‘ ithe Hyotehe esyist@Mcuseiol , Aif-@bkem
simlar tceftfheléﬂﬂyl peahl; em i %c@ﬁb‘:ﬁﬁ? pBYe QW @d’@g&?%ys%éﬁg,ﬁ%%rts frO{iT]Oet hird
arty ven h te araneters av
Pnco?/por a’?%l;“'? llléépntgeowg%ea?f}ég %@Eﬁ?md—s fﬁ#?%éﬁﬁwwﬁdeﬁra‘rqﬁgp?r tg Haop mrdati on
provi des &aFEY HEPCPET ipdert fsyshep rhBamemedwar=e, hgmmbl Bé lrtgahdé\ﬁa gbeps of:
revi di ng iacprgeraregnamesd wirgikt al device onboard an anal og devi ce;
8et ecti ng a Ei gnmgmlt fromsaid digital device; and responsive to a power on
signal, transmtting a digital identity signal for said anal og device
along a normally anal og si gnal STHMR&Y @D THE CONVENTEONSYstem 20 In a further
aspect, the invention provides an apparatus for identifying hardware,

conprising: a gf EBLAI ﬁm%edklgvén%llogep\gogr?de%ngor?ert%od for identifying
15 hardware, comprising the steps of: providing a pre-programmed digital
device onboard an analog device; detecting a signal from said digital
device; and responsive to a power on signal, transmitting a digital
identity signal for said analeg device aleng a normally analog signal line
to a control system.
20
In a further aspect, the invention rrovides an apparatus for
identifying hardware, comprising: a preprogrammed digital device onboard
an analog device for identifying said analog device: detection means for
detecting a signal from said digital device; and transmission means,
25 responsive to a power on signal, for transmitting a digital identity

signal for said analog device along a normally analog signal line to a

control system.

In a yet still further aspect, the invention provides a computer
30 program product with instructions in an instruction bearing medium for
identifying hardware, comprising: instructions within said instruction
bearing medium for providing a pPreprogrammed digital device onbocard an
analog device; instructions within said instruction bearing medium for
detecting a signal from said digital device; and instructions within said
35 instruction bearing medium for transmitting a digital identity signal for
said analog device along a normally analoy signal line to a control

system.

Preferably a method and apparatus are provided that enable

40 self-identification for a newly installed analecg hardware assembly to a



an anal og device for identifying said anal og device; detection neans for
detecting a signal fromsaid digital device; and transmi ssion nmepq)ECZ603
responsive to a povver on signal, for transmtting a digital identity

si gnal o al og device aI ong a normally anal og si gnalpdi@sueli@s?
control sys em n a yet still further aspect, the invention provides a
conputer 30 program product with instructiions in an instruction bearing
medi um for identifying hardware, conprising: instructions within said
instruction bearing nmediumfor providing a preprogranmed digital device
on 3oar df araatanemesdeﬂd; csaf,stiaﬂsﬁc][ Wgidro Iﬂﬁ«a Vﬂ;jstsghﬂlylsaisdbé-lﬂ@t {mrdaiméu besgsidi@r,
medi um for, detectin Si rom.sa igita ice, and instructions
wi thin said 38 ?rneéfter'f%}t’:ﬁi' = ng%llrel ng lrfilsae %’u For 48 sc\f(nt fing & dTYiE &l
identity siguabl fsmsteeaardi ana@mglde\ﬁpeea@lnenghfa?m@r:mthys gl eglfssgrm:llohl ne

to a contrQlransystenr Mrelerakd YoaetbodAnd,anpparatus are provided that
enable 40 self-identification for a newy installed anal og hardware

asSembly to a 2 9 DEC 2003 wo 01/08011 PCT/ GBOO 62321 4 5 10 data
processi ng syst&mdrdimhitohat pre:fassehiphpodisebei ngethet ahé ek stPurdrieeproviidedi s

pref erabl v DOgg] Gty i08ALS fs)&sé‘é}n@%{ﬁ&td@!é;&%ﬁ& Rt Al w100t F
system and to provide operating characteristics and configuration

par anet er £BE¥HE AV PET he TROAFEFFy §F etn XL COGR naglst"ob% wrafE ed

enbodi mentwiahoet kedsamgl isystEmeare ipr ové dedlod grircadtixlyr at i ng anal og systens
Wislthout requiring additional wiring for configuration purposes. The

presence of a device can also be verified _  ,w thout causing |nterference in

the anal og ci r AAECFYPAECoF T Rt T AT, B 1ed BHTSEINEECh (°F
m cropr ocesseridaify, geiwitrtastdayre whHoyibalangt aireenrmehimeiardotiener) with

m crocode 1'n%orf>c§&%%@0{:@taeﬁleéﬂhxﬁcHFQs‘a@B&&alhad?ﬂ’d GRa1 AL NG Q4 gelAGhEi cal
mgnallmgﬂwres to send a digital i denti f dat a of
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r aages andc a central computer. The digital signal includes operating ranges and
any other information that will allow the central computer system to
recognize the mechanical device and automatically incorporate the device's
operating characteristics into the total system without disruption. The
digital signal is transmitted to the central computer system immediately

20 after a power-on signal is detected by the microprocessor onboard the

mechanical device. '
BRIEF DESCRIPTION OF THE DRAWINGS

25 A preferred embodiment of the present invention will now be
described in detail, by way of example only, and with reference to the

following drawings:

Figure 1 depicts a high-level block diagram of a data processing
30 system in which a preferred embodiment of the present invention is

implemented;

Figure 2A - 2B are high-level block diagrams of alternative systems
in which a preferred embodiment of the present invention is implemented;

35 and

Figure 3 depicts a high-level flow diagram of a method for
identifying an analog device in accordance with a preferred embodimernt cof
the present invention.

40



any other information that will allow the central conmputer systemto
recogni ze the mechani cal device and automatically incorporate the gippt ¢ s
operating characteristics into the total systemw thout disruption. The
digital si'YA81/080d1transmitted to the central conputer syste®dIvGimioasaly 20
after a power-on signal is detected by the m croprocessor onboard the
mechani cal devi ce. BRI EF DESCRI PTI ON OF TEE DRAW NGS 25 A preferred

enbodi ment of the present invention will now be described in detail, by

way of exanple only, with reference to the follow ng draw ngs: Fi gure
1 depicts a high-| ev%ﬁlgﬁLgeIPE&FﬁﬁWo?F Gt PR SEFORFETD systemin

which a preferred enbodi nent of the present invention is |nplenented,

Figure 2A - 2B e bigh-eyel ?Lg@g qi agr I 4@ ngtive s in
~which a preferred errbodlerrent 0 rggeh% l%&%%tﬁt%% ?%saglram gfs nted 35
and Fi gur &*3°G8Hi°6t &Y JR-1hegR| = fPIrSﬁF’éﬁeég‘F’H%?Fb‘Fe% ﬁétﬁ@dpf-’wentl desrentfiyh ng
anSanal og igevigienentat.casdancetwd t hpatprrbesdads enhedi it 187 tnd beeRnasent

~invention. ZuEC2003 3 /1 G.BQO 02821 5 DET. LDDESCRIP ON
OF THE PREI'—"%QR%ED El\/BODl?eld AP %/} éggsosj‘% e?gcgh R ’érur%é”‘f"aé“"ﬁ? €] 8v%°fweFF8w
di agr am ofP"8°HHI% aﬁ%@é’%éufﬁgmsmw;wwuwmew dpehites eptwditent o6f t he

preSﬁnt i mmqlsmk.omﬁ Yesrki. npbeieRied 10k Sidephtd-eda dEaEalweqcml(@,g) s(yagrhgm 100
t
exanpl e, bo: %MChe{@quaﬁmd ICQCAtlégnga aE‘? fs:\spm"’l RE¢ ‘feﬁéi’fo’r% Z‘Ed"sfidﬁé?é

exgrrpl e, be a Power PC rocessor ~aval rom
hi nes GSFPYT dBFBFFY%f LArGREHK, 1 Mehs Yesmkectmdote $3wn UO2n| sntogupentaedot o a

| evel two s¢E@dm taehens, 1085 chvii CAn doS corrdcc 2@ dof stﬁzreﬁgﬁ’endﬁ'glaléé) aadfRd from
processor 102 At.feduced 10 a I ncy. L2 ca s _connected in
turn to an int erél%lﬁne% I("SrOcssg&'c(a%%%rb%Ee:c’e10 rapwﬁcs a%agteaﬁ Pdat cporr?ﬁ’égfse& to
systenn neﬁﬁ?ﬁﬁ?ﬁ38naﬁﬂf a dlsplay device (not shown) on which the user interface of

software executed within data processing system 100 is displayed.
15
Also connected to system bus 106 is input/output (I/0) bus bridge
112, which provides an interface between system bus 106 and I/0 bus 114.
A nonvolatile memory such as magnetic tape drive 116 may be connected to
I/0-bus 114, as may keybocard/mouse adapter 118, which provides connection
20 to I/0 bus 114 for keyboard 120 and pointing device 122. Pointing device
122 may be a mouse, trackball, or the like.:. 2Alsoc connected to I/0 bus 114
may be network adapter 124 for connecting data processing system 100 to a
local area network (LAN}, the Internet, or both. Those skilled in the art
will appreciate that other devices may be incorporated inteo data

25 processing system 100, such as an optical disk drive or a modem.

Referring now to Figure 2A, a high-level block diagram of a magnetic
tape storage subsystem connected to a data pProcessing system in accordance
with a preferred embodiment of the present invention, is illustrated. In

30 Magnetic tape storage subsystem 200, control system 202 is connected to
magnetic tape storage subsystem via I/O bus 204 and by other connections
including a signal line 214 connected to tape tension transducer card 210
in tape drive 206. A sensor (not shown) on transducer card 210 compriges
a microcontroller 213 which controls a Direct Current {DC) output voltage.

35 Tension transducer 212, during tape drive 206 operation, generates analog
voltage signal 216 that is proportional to the tension measured in the
magnetic tape (not shown) in magnetic tape cartridge 208. This signal is
sent to the data processing system which, in turn, signals tape drive 206
Servo motors to adjust tensien in response to the voltage signal generated

40 by transducer 212.



menor y- mapped graphi cs adapter 110. G aphics adapter 110 provides a
connection for a display device (not shown) on which the user igigﬁgeg 30f
sof tware executed within data processing system 100 is di spl ayedk 25
30 35 40 Al so connected to system bus 106 is input/output (I/C%Fgus bri dge
112, whi cVSIEH%Ls an interface between system bus 106 and HGPB29%, ~ A
nonvol atil e nenory such as nagnetic tape drive 116 nay be connected to [/0O
bus 114, as may keyboard/ nouse adapter 118, which provides connection to

| /O bus 114 for keyboard 120 and pointing device 122. Pointing device 122
may be a nouse, trackball, or the like., Al so connected to I/O bus 114 may
be network adapter 124 for connecting data processing system 100 to a

| ocal area net wBF PYEANDT: FRETGGRER e CORBRlhEY AEC™TRBS FeSRFTE &A1=F @ (A ar t

wi || appr esdhtreoh hadcuetber deviheepowdrycheis aeoipd at ed violt&yedat-dle in the
processi ng,system 100 uch as an_optical. disk drjve or. a mpgdem _Referring
ow Lo Fi g e lvedtiEl 85 A0 BbhE R S b drtde ol B TR DR H
subsyst emrOitAeEYEGT 6002 datye)pr oSS Agpesy st edrivis arrtrdimdade wh tdeda
preferred ﬁHéQdL\WEé}Te ﬁlicéﬁoc}&%d@ri%sEéﬁltairﬂt\!@,n'bir(z)g,zlégﬁci J:éé&t,rag&@. al fecwbBOnet i C
tape storage s tem , .contr syst em,. s._connected to _magn o
t ape storggeéseé"ﬂbz%os 'efit Illag 17 C‘foﬁﬁg&dzo%esaen&lﬁﬁ %fteﬁéfo%locﬁné%ttlagﬁsdni cﬁﬁdi ng
a signal [%yteRrplftarhed tcdngonst bipe veerrdeoarpl At doceiectaeric21On tjaget Gpjare
drive 206.2(1%|.seﬂsm213 i(sng&poihgﬂmoe?shger abssld ga%u w&diz%.é@@mnitses ?

m crocontrol | er ich.controls a Drect rren out put _vol t age.
Tehsi on t r"?fncsr&ﬁ%%trmﬂhf 4(}l:jr Py €ape °dr |%§%28%tpouﬁefg"f'lg o, “gEnéfat €< anal og
vol t age siapraie216 Phuericn- prsoe tisonal reasett hina énsiton taesiswr bdanafucere
magneti c tapa.(not shown) in magnetic tape cartridge 208. This signal is
sent to the data processing systemwhich, in turn, signals tape drive 206
servo notors to adjust tension in response to the voltage signal generated -
by transducer 28xeferaBlipEe oYy method of discriminating between a reset and a :

15 true power-on is used ir which a known pattern is written to volatile
memory, in this case the detected configuration information of tensicn
transducer card 210. If the pattern is in memory when the code starts,
then the drive did not go through a true power-on. If the pattern is not
in memory, then the driﬁe is going through a true power-on, and the sensor

20 needs to be checked. Detected confiquration information is saved in a
non-volatile storage area, termed Vital Product Data (VPD) 217 onboard
control system 202. In the péwer-on reset case, where the drive did not
go through a true power-on, the information stored in the non-volatile VPD
217 is used to determine which sensor assembly is present.

25 _

According to this embodiment, when voltage is first applied to
microcontroller 213 {e.g., when the drive is powered up}, microcontroller
213 raises the DC ocutput a significant amcunt for a small pericd cf time
by adding in an offset using a resistor and a transistor switch (neither

30 shown). DC output then drops to the nominal setting of the original
tension transducer card. The new tension transducer card 210 may then be

used in the same way as the old tension transducer card.

Preferably, it is during normal operation of the drive that the
35 tension signal behaves exactly the same as before. When the drive powers
up, the system diagncstics are started first. During the diagnostic time
interval the analog signal line is available, as the initializaticn of the
drive has not yet cccurred. In this implementation a Magstar™ tape drive
is used, and on start up DC cutput is raised an extra 3 Volts for 30

40 seconds as this is the time that is typically taken for initial



WO 01/ 08011 PCT/ G1300/ 02321 6 At power-on, mcrocode in control system 202
detects that a true power-on occurred. A true power-on is defined2gsDEC 2003

' voltage c drive, where voltage is first applied |ve
i.e., tur%)ﬁljh@ﬁ]tthe S power switch to a drive). O her typeags”q‘@&g‘fng

resets I nclude a code reset, where mcrocdode is restarted, or a logic
reset, where a "Power-on Reset' (POR) signal is toggled, resetting
el ectronics in tape drive 206, but not actually changing the voltage
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Vital Produstselata t(lMPE@erR&J Qﬂb@%ﬁec@%lﬁroferﬁb‘ébem 2Q02m di2 Emuaevrﬁra on
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d
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sensor assEnisiryv§ sméree@rreempz%of\demem ng to this enbodi rrent, when vol t age
is first applied to mcrocontroller 213 (e g when the drive is powered

up) , m Crocontrg%tle%ra %r]ﬁ% %%IIESQS t J:QC e :I. :Ln:L J.airgzm f ;:Cst?tteg‘trr% ntDé or a

smal | period of I'n an o sing a resi
t ransi st oro&kieEcf (thei ?tePPéPrSGfshbwﬂlghBCI@quu‘:t hErﬂE‘GPSB%d it 61<t1f$€°ﬁ%m nal
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t ransducer Y, [ng -nornal operation of
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drive POWEIXs detect a power signal and distinguishes between a true power-on signal
and a power reset signal. During the diagnostic time window, the
20 processor transmits all the necessary information to identify the

transducer and provide performance values for the new transducer device.

Referring now to Figure 2B, a high-level block diagram of a computer
system in an automobile in accordance with a preferred embodiment of the
25 present invention, is depicted. Automobile 220 has a computer system 224
with multiple devices which monitor the various systems onboard automobile
220. Sensors 226 - 234 are jusﬁ a few of the sensors required to operate
an automobile that uses a computer system. Each sensor is typically
manufactured to meet original equipment standards and is configured with
30 the computer system when manufactured and installed onboard an automchile.
A replacement sensor should be manufactured toc the same specification as
the original, but aftermarket devices may have different specifications
and outputs. Since the devices are electrically connected tc the computer
and sensing data is transmitted by these devices, it is natural to provide
35 microcode stored in & microprocessor on the sensor device. The microcode
contains all cperating characteristics, performance, voltage parameters,
etc. of the subject device. The computer has access to the information at
startup, for example when the key is inserted intco the ignition and turned
from the on position to the start position. The analog device's cnboard

40 microprocessor sends a burst of identifving data along with operating



up, the system di agnostics are started first. During the diagnostic tiirs C 2003
interval the analog signal line is available, as the initialization of tpé
drive has not yet occurred. In this inplenentation a Magstar'' tape drive

is used, art up DC output is raised an extra 3 Voltg for 30 40
‘seconds a?pﬁr??)sas'lﬁtsl the time that is typically taken for ini t?ﬁ?’%“’ﬂ)@é’ 2003
WD 01/ 08011 PCT/ GBOO 02821 7 microprocessoP and | ogic checks in the

Magst arz" tape drive. Different devices utilizing the present invention

may require different voltages and/or nore tine for initial m'croprocessor
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system Each sensor is typically man ture to meet ofi gi na
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The process proceeds from step 300 or 301 teo step 302, which
20 illustrates a tape drive controller powering up and commencing power-on
300 or a power-on reset (POR) 301 program sequence. Concurrently, the
process also passes from step 300 to step 303, which depicts a
microcontroller onboard the transducer card sending an increased DC
voltage to signal a new, or different, analog device. The process then
25 passes concurrently to step 304, which illustrates the sensor going into
sleep mode, concurrently with step 312, which depicts receiving identity

configuration information from the sensor.

Returming to step 302, the process passes to step 305, which depicts

30 a2 determination of whether the power-on signal is a true power-on signal.
The control system checks for configuration information (also referred to
as a "data pattern”) stored.in the volatile memory, as discussed
previously. If the pattern is present in memory when the code starts, the
device (in this example the tape drive) did not go through a true

35 power-on. The process then proceeds to step 306, which illustrates the
determination that the signal is a power-on reset signal. Configuration
data is not updated and the data pattern commonly stored in non- volatile

(NV} and wvolatile memory is utilized.



30 the computer system when manufactured and installed onboard an

aut omobil e. A repl acenent sensor should be manufactured to the sh8BEC 2003
specification as the original, but afternmarket devices nay have different
speci fi caybengsgiand out puts. Since the devices are el ectri cpdia;pogomect ed
to the conputer and sensing data is transmtted by these devices, it is
natural to provide 35 mcrocode stored in"a mcroprocessor on the sensor
device. The microcode contains all operating characteristics, perfornance,
vol tage paraneters, etc. of the subject device. The conputer has access to
the i nformati ofhet tist arhuyplitorisepampded whenr theeilvey a seisaserittedhéaksofdhe

i gni tion ang,dUpDedf omdhe; N Ae5i1d nbd, t Ner ShAT . ROSLEON: ; ThR«apal og
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confil uraﬁﬁ$ﬂ g tion rec rom nsor, is as ¢ g .
power -on reset. e fransducer card 1 ncludes an analog St gnalll ng devilce
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operating_,characteristi over the anal 0g.sign i |ine to .the control
systemin _5 - dilg?tsg{% %fﬂsr (r:rt?leT Iéé ﬁrfoglées rBF%%ueréédsa*gr 5%1?5?0331%%%?“301 to
stép 302, INATRT2OP iis| BRh rREes2 e t B FAPFSE PORTTOIS erstsederd gerpénd
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Coneurr entd VueobDe.  REQCESS 8L SO RATSER T LOM 3L R 300l D $1 PR 30Bes WAL Chha

depicts a _ _
of device identification proccedure.

20 In general, the implementation carries one bit of signalling data (a
voltage level is either akove or below a threshold - in the above example
above the threshold). An analog sensor employing the present invention
can according to the preferred embodiment identify itself or send
calibration infocrmation to the system at power-con time using an analog

25 line to transmit digital information and behave as an analog circuit
during run time. This identity or calibration information is stored in
the cne time programmable processor. Sensors from different manufacturers
may be used with different gains or offsets and identify themselves to the
system. Analog sensors can preferably be calibrated without extra wires.

30 The presence of the sensor can also preferably be verified and the
microprocessor removes itself from the circuit after perfoxrming the

cperation and does not cause interference in the analeg circuitry.

It is important to note that while the present invention has been
as described in the context of a fully functional device, those skilled in
the art will appreciate that the mechanism of the present invention and/or
aspects thereof are capable of being distributed in the form of a computer
usable medium of instructions in a variety of forms, and that the present
invention applies equally regardless of the particular type of signal

40 bearing media used to actually carry out the distributicn. Examples of



m crocontrol | er onboard the transducer card sending an increased DC
voltage to signal a new, or different, analog device- The pr ocedd ﬂH@emgpS
passes concurrently to step 304, which illustrates the sensor going into

sl eep node, concurrently with step 312, which depicts receiving identity
confi gur atW@d1P#Adr mati on. fromthe sensor Returning to stepr@UEBia/as2]
process passes to step 305, which depicts 1030 a determ nati on of whether
the power-on signal is a true power-on signal The control system checks for
configuration information also referred to as a "data pattern") stored in
the volatile nenory, as discussed . previously. If the pattern is present in
menory mheﬁowﬂﬁléeéo%se“bgtea?‘?‘ifa eEe ’(?“Pfollﬁ?gleexﬁ‘?f‘ﬁil'éo%‘?e YBp & vidFhard
not go t hrotegh caly ruenckhes 3ROpower- errsabhe, prlecesisall g prpgoeeedds et xast 61y
306, which,d r i Lan t i is.a.p - QI
reset si gnhma%%d%g%lf i?é%r%g{a?%n l@ggﬁg?gaﬁ}g% 'Sé g‘téﬁafgﬁg tg{@llaa[a(t%%&ﬁé%%dn%ﬂ
conmonl y stOrVEG PP ronROND 3P| EanERAASIRRAEXRS Betiee shethesy disitati 419 @nalao
DEG 2003 V@rddbh08dilbnPCIh¥EB00102821 9 When the controller is powered on or
receives a reset, it checks for a data pattern present in volatile nmenory.
If the data pattern is not in volatile nenory, the process continues to
step 308, which depicts the control systemconfirmng that the signal is a
true power-on signal and 5 the control systemis expecting a configuration
signal fromthe sensor. The process then passes to step 310, which
illustrates the control system witing pre--determ ned configuration
information fromnon-volatile nenory to volatile nmenory. The process
proceeds to step 312, which depicts receiving configuration information
fromthe sensor. Next, the process 10 proceeds to step 314, which depicts a
determ nati on of whether configuration information received fromthe
sensor is the sane as the pre-determ ned configuration information pattern
in NV nenory. If the configuration information is the same, the process
proceeds to step 320, which illustrates the end of the procedure. If the
configuration 15 information is not the same, the process proceeds instead
to step-318,



whi ch depicts the control'systen1updating (witing) the configuration in
NV nmenory. The process then passes 'to step 320, which illustrates the end
~ of device identification procedure 20 In general, the |nplenentathhDEE 1003
carries one bit of signalling data (a voltage Ievel is either above or

bel ow a threshold - in the above exanpl @1 above the threshold). An anal og
sensor enploying the present invention <can according to the preferred
enbodi nent identify itself or send calibration information to the system
at power-on _tine using an analog 25 line to transmt digital information
and behave as an analog circuit duriEat¥$ tine. This identity or
calibration information is stored in the one tine progrannable processor.
Sensors fromdiffer n% rfglufac urers nay with differ ains or
of fsets and i @eREFT EPUEY P8 ThE 8RS 8‘r’ﬁ°eAr{é1‘~%’ SBRTSF E% ass

pr ef er abkyalns emaliﬁaFWWthdi}tgnéktlrlaeMBﬂéé t3e ?hétliﬂlesm 6?03 hetkensor
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t he ci rcll fE R 5[1 rgg nge L goperation and. does not cause interference
in the ana%%ogd c? CU|g § °t fsggsﬁportant to note that while the present

i nventi on has been 35 descrl bed in the context of a fully functional
devi ce, thosedskedtlied 3 r-rukepewetr-o |digapbriadicdtd nghatpovhe aecoharhes amafed he

present pavedt iipih)andl Fontas p8eicent (EEPT are capabl e of being distributed
in the formof a conputer usable nediumof instructions in a variety of
forms, and that the present invention ap&l ies equally regardl ess of the
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- detecting the digital identity signal in the control system (202).
2. The method of claim 1, further comprising;

shutting down said pre-programmed digital device (213) after
transmitting said identity signal.

3. The method of claim 1 or 2, wherein said digital identity signal
contains configuration information for said analog device {210).

4. The method of claim 1, 2 or 3 further comprising:

distinguishing between a power-on signal and a power-on reset signal
(305} . '

5. The method of claim 4, wherein the step of distinguishing between a

power-on signal and a power-on reset signal, further comprises:

determining whether a configuration of said analog device is stored

in volatile memory {305);

confirming said signal is a true power-on signal if said

configuration is not stored in volatile memory (308); and

confirming said signal is said power-cn reset sigmal if said stored

configuration stored in volatile mewmory (306} .



1.. A nethod for-identifying an anal og devi ce (210) connected to pass
anal og signals through a signal line (214)-to a control system (%%bmthe

- anal og devi ce having an onboard pre-progranmed digital device (2 Hg3
met hod conprising the steps of: detecting a true power-on signal indicating
a power on of the analog device (210) apd contol system (202);
initialising the control system (202) to receive the anal og signals;
responding to the power on signal by transmitting a digital .identity
signal identifying said anal og device along the signal line (214) t,o the
control systemie@iindelcdr €1dihes canktdr Sysamipas been initialised; and
detecting the digital identity signal in the control system (202). 2. The
met hod of - claim 1, further conprising;, shutting down said pre-programed
di gi tal devi celfFEsFing PEr vOUAIHSHHTPEF FFrsAiRFePHATTE PG SSigRaPerisd ree

nmet hod ofdegkatinnl odra Zruehsmerrors @iidnai gi tal identity signal contains
configuration information for said anal og device (210). 4. The nethod of
claim1l, or furthe ompr.i sing: di stinqui.shing between a power-on

si gnal -anﬁ a p%%ﬁef"f‘%}r’l“{ 8ge?rag§f"gén'al%urf Sfogpr&ﬁ“%‘e met hod of claim 4,
wherein the step of distinguishing between a power-on signal and a
pPOWEr - ON I esetpiviamhg sfetdm@ticoarpei sesaideaiatispgrathebhéste@t said

confi gur atj.n,ofs pai¢hiangl pandevice is stored in volatile menory (305);
confirmng said signal iS a true power-on signal if said configuration is
not stored in volatile nenory (308); and confirmng said signal is said
.power -on resetifsisghdlDg voktrgg 53 ieEddeteohed it hidios st cantisuwrerinn e
menory (3@Qhati2PeEa@DP3 12 6. The nmethod of claimb5, further conprising:

i ncreasi ng DC vol tage output for a predeterm ned tine period upon
detection of g_true power-on signal., 7. The .nmethod of claim®6, further
conpri si ig: provi Hfﬁlgo‘is%taen% ﬁ?‘%r‘%c&?e FFECTHPY TORPP ol TR ATBE et
sai d

shutting down an internal clock of said pre-programmed digital

device upon said control system accepting said analog device; and
switching said pre-programmed digital device to sleep mode {304).

9. An apparatus for identifying an analog device conmected tc pass
analog signals through a signal line to a control system, the analog
device having an onboard pre-programmed digital device, the apparatus

comprising:

. power-on detééﬁiﬁé means for detecting a true power-on signal

indicating a power on of the analeog device and contol system;

initialising means for initialising the control system to receive

the analog signals;

transmission means responsive to a true power on signal for
transmitting a digital identity signal identifying said analog device
along the signal line (214) to the control system (202) before the control

system has been initialised; and

detection means for detecting the digital identity signal in the

centrol system.

10. The apparatus cof claim 9, further comprising:



increased DC voltage;, and if said DC voltage is not detected utili 77 @gfﬁdﬂﬁi
configuration in volatile menory. S. The nethod of any one of the
ﬁreceding claims, further conprising: shutting down an internal cl ock of

sai d pre-progr amTed digital device upon said control system.accepting said
anal og device; and swi tching said pre-programed digital device to sleep
node (304). 9. An apparatus for identifying an anal og device connected to
pass analog signals through a signal line to a control system the anal og

devi ce having an onboard re-progranned digital devige, th ar
conprising: . TowEr Eoh S&éE B9 Agheans ¥ ﬂ%‘-i%@‘f‘?%éhai‘ﬁhgeﬁg%e E'ﬁr si gnal

i ndi cati ngaasmmhgosmaﬂf igdreispatiamgatievi ce and contol System initialising
neans for initialising the control systemto receive the analog signals;

transni ssion neans res onsi ve tLUS POWer, .on_sig 0 ing a
di gital i'dentity’ &PHid tu‘sd':éntc"llflilrf?19 Sgll' d aié\g 35 Sevi E@ Jram&écﬁ’&igliél

line (214kviee thre &Pty 1@«}@@%@927%@%%@ Pﬁ@r%ﬁlﬁr@?arag %Jfﬂe%lﬁasffﬁ'een
initialisada andodedeatdeon means for detecting the digital identity signal
in the control system 10. The apparatus of claim9, further conpri sing:

29DEC2003 13 neans for shutti ng,down sai d ? f‘}%g armed di gltal devi ce
after tri&nsmitThs AGPEERTES GomrtY %i ghd™ * fi aﬁﬁa?’é’tii‘é’ 6f claim9 or.
10, wherein said preprogranmed digital device has digital identity data
cont ai ni Ng opedckpkRgssiakasd &l Stitinfishifginbranal agpdes-oe. sighalTaed a
appar at us_ of clalrgsgt ng{ 11, further conprising: conparison neans for
dlstanU|§h|ng et ween power-on signal and a power-on reset signal. 13.

The apparatus of claim 12, wherein the conparison means further conprises:
. 13. The apparatus of claim i2, wherein the comparison means further

compr:. ses:

logic means for determininé whether a configuration of said analog

device is in volatile memory;

means for cénfirming said éignal_is a true power-on signal if said

stored configuration pattern is not in volatile memory; and

means for confirming said signal is said power-on reset signal if

said stored configuration pattern is in said volatile memory.
14. The apparatus of claim 13, further comprising:

logic means for increasing DC voltage output for a predetermined

time period upon detection of said true power-on signal,
15. The apparatus of claim 14, further comprising:

means \for said control system to detect said increased DC voltage

and if not detected after said signal,
means for rejecting operation of said analog device.
i6. The apparatus of claim 15, further comprising:

2 microcontroller (213) onboard said analog device for shutting down

said pre-programmed digital device; and



| ogi ¢ means for determ ning whether a configuration of 'said anal og device
is in volatile nmenory; neans for confirm.ng said signal is a true_power..an .
signal if said stored configuration patternis not in volatile nam;m@ﬂd
means for confirmng said signal is said power-on reset signal if said
stored configuration patternis in said ¥blatile nmenory. 14. The apparat us
of claim13, furthér conprising: logic neans for increasing DC voltage
output for a predetermned ti.ne period upon detection of said true

power -on signal. 15. The apparatus of ¢laim1:4, further..c ri.sing: mnmeans
'for said cont ?“Eﬂlcs%?‘ésmff’g AL BRI SR B ET RSB giﬁltt& gge‘élr'fﬁ ?? not
det ect ed s¥feteerms@.d signal, nmeans for rejecting operation of said anal og
device. 16. The apparatus of claim 15, further conprising: a

m crocontyolle 213) onboar j nal device. .shut t.i sai d
pre- pr ogr{ar"rmed;‘ |°§i"|1_3%1 %?r 5\? %ag%_gg%\%m% gsl'%%éq%%%@]iéfp{ 63%4%5%2‘9‘?‘\0@?“ :
SWi t Chi ngPesaiiag presipP offFadienr 1Y e 4P PRAACECTE C ST TS BFES AP Uifout er
program pgiegdts sMrichgh nstshiactli dnse ite ancamistl LyEteon theaarisdge nésdiigen f or
identifying ;30 ADa00aHe¥ES£8P0Red: {0 Pa8s1882I108 piddHAal Srddaeough a
signal line to a control system the anal og device having an onboard

pre- progr &ESStiYi t al devi ¢ce, the program product conpri sing:
instructions for detecting a true power-on signal indicating a power -on of
t he anal og devigerandi@ontol dystemg knstieupbtweansn fsdignaniimidatasingga treer
control systemio Jeesl Rvihe andnadR81Siwahs; instructions for responding
to the power on signal by transmtting a digital identity signal
identifying said anal og device along the signal _line (214) to the control
system (202) béfgfract hensc SRT et sYEART HAE BIUTOL | FHSEPBI §% &6eLifq the

i nstructianscbotigmdakecting the digital identity signal in the

instructions for responding to the power'bn signal by transmitting a
digital identity signal identifying said analog device along the signal
line (214) to the control system (202) before the contrcl system has been

initialised; and

instructions for detecting the digital identity sigmal in the

control system.
18. The computer program product of claim 17, further comprising:

instructions within said computer readable medium for shutting down
said pre-programmed digital device after transmitting said identity

signal.

15. The computer-program product of claim 17 or 18, wherein the
instructions for detecting said signal further comprise instructions for

distinguishing between a powerx-on signal and a power-on reset signal.

20. The computer program product of claim 19, wherein the instructions
for distinguishing between a power-cn signal and a power-on reset signal,

further comprise:

instructions for determining whether a configuraticn of said analeog

device is in volatile memory;

instructions for confirming said signal is a true power-on signal if

said stored configuration is not in volatile memory; and



conprising:, instructions within said conputer readable nediuﬁ1ﬂ

down said pre-programmed digital device-after transmtting saididentity -
signal. 19. The conputer program product of claim 17 or 18, wherein the '
instructions for detecting said signal fuygther conprise instructions for

di stingui shing between a power-on signal and a power-on reset signal. 20.
The conput er program product of claim 19, wherein the instructions for

di stingui shi ng between a power-on signal and a power-on reset signal,
further conpri sestiuestoncfoonntornidet eaid Rigmpinwhet seid powombhgeasatti on  of
sai d anal og,n deyt GRilaSsd ¥ UMk S SRBRT s 1hN1LYEid QRjEPr confirm ng said
signal is a true power-on signal if said stored configuration is not in
volatile nmenory; and 29 DEC 2003 15 instructions for confirmng said signal
is said pdwer - Bhe reegpptes pyprrami pradyicd af Ghath @onf fuprbari enwpkigsing:vol atil e
menory. 21. The conputer program product of claim 20, further conprising:
nstructions [ ehsL.eLean 98; Xacvold:agen0ubtlod Qhyfud 80 Grdhletn by
period upon detectjon of a true power-on signal. 22. The cdnmputer program
product oFi%g REFI UPPR AEREFECENPT i%itAYE POHEY 1M FiH 't o said control
systemto detect said increased DC voltage; and instructions for utilizing
sai d _configur ath®eohmputvd! gtéddRmNBradyei i csaid 2BC malhagecdmprioingdet ect ed.
23. The conputer program product of claim 22, further conprising:
instructions for shutting down said pre-programed digital device _upon

sai d control sYRttEWCESPHS Fi 57 *Rhaf G cReiA Cets get@pPsbresehRE

i nstruct i osiszaber s t ching said pre-progranmed digital device to -sleep

node. instructions for utilizing said configuration in volatile memory if

control system 18. The conputer program product of claim 17, _furgtfﬁfs[h_
' M i ng

said DC voltage is not detected.
23. The computer program product of claim 22, further comprising:

instructions for shutting down said pre-preogrammed digital device

upon said control system confirming said analog device is acceptable; and

instructions for switching said pre-programmed digital device to

" sleep mode,



