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space that is specifically reserved for the purpose of calibration; this portion will also be

indicated as calibration test area. After writing of the test pattern, the written data sequence is
read back from the disc and a check is made as to whether the writing performance has been

adequate. From the optical signal obtained during this readout, an optimum power setting is
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WD 2004/ 109693 PCT/ | B2004/ 050808 2 cal cul ated. This
calibration procedure is repeated if so desired, the

power setting, and a new optinmum power setting is
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apparatus with an inproved control circuit. This

object is achieved according to the present invention
in that an optical disc drive apparatus as clained in
claim1 is provided. According to an aspect of the
present invention, the contral circuit in the 5
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For exanplRg. 4tidveflostickatt iBisirasingam inipélizatah proeadmelnu@m@nce with
nMRgn al) disc, such as a CD, a DVD, etc. The

di sgl%g %lg‘ge&ﬂi%conprl ses a notor 4 for rotating the

disc 2, and an optical pickup unit 5 for focusing a

| aser beam 6 on the information Iayer and for

scanni ng the tracks e di
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OtHfeibtioh 1ayer and for scanning the tracks (not shown) of the disc 2 with this laser beam.
The optical pickup unit 5 comprises a laser source and optical components like lenses prisms,
gtc, as is commonly known and not shown for the sake of simplicity.
The disc drive 1 further comprises a control circuit 10 having a first output 11
for controlling the motor 4 and having a second output 12 for controlling the optical pickup
unit 5. The control circuit 10 further has a data input port 13 and a data output port 14. In a
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and a data output port 14. In a WO 2004/ 109693
PCT/ | B2004/ 050808 4 readi ng node, the data input port
13 receives a data read signal SR fromthe optical
pickup unit 5. In a witing node, the control circuit
10 provides a data wite sigral Sw at its data output
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Al >0 and A2<Qu+A2paranmeter in is defined accordi ?ﬂ to
the fol | owfggTopmul a (1b): )

with A1>0 and A2<0.

A parameter m is defined according to the following formula (1b):

= Al1- 42 (1b)
A1+ CALF

with A1>0, A2<0, and CALF>0.

Fig. 3A illustrates the shape of the optical signal RF in normal circumstances.

Fig. 3B illustrates the shape of the optical signal RF for a case where the data have been
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in = A-A2 (Ib) A+ CALF with Al >0, A2<0, and CALF>0.
30 Fig. 3Aillustrates the shape of the optical signa

shape of the optical signal RF for a case where the
data have been WD 2004/ 109693 PCT/ | B2004/ 050808 5
recorded with too low a | aser power. Fig. 3C
illustrates the shape of the optical signal RF for a
case where the data have beem recorded with too high a
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processor 26. An inportant factor here is that the
peanEphef &F BrOtPs¥RE m shoul d be cal cul ated fast and
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i ded b d
B e
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necessary O use
use a 6-bit A/D converter as the ADC 24 it 1s desirable that the measuring range of the ADC

24 corresponds substantially to the minimum signal level CALF+A2 (with A2<0) and the
maximum signal level CALF+A1 (with A1>0). In other words, the maximum output value

111111 should substantially correspond to the maximum signal level CALF+A1 while the
minimum output value 000000 should substantially correspond to the minimum signal level
CALF+A2. Therefore, an optimum setting of the DC controller 22 and the variable gain
amplifier 23 is required.

A problem in this respect is that during an initialization procedure of the disc
drive test recordings are made at different laser power settings, which are subsequently read

back, and the parameters 5 and m are to be calculated for all these test recordings.
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converters at the expense of a |ower quantization
accuracy. Therefore, in order to be able to 25 use a

that the neasuring range of the ADC 24 corresponds
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procedu t1 nmum power setting.
Pdgqrmlr@qi Theylasep prefmdsdwitplied R bstas ZiHs] aeérhe YCAt28ds st ¢ st gain
baghsistef 219 bknis &%ﬂﬁtﬁmﬁ%lgﬁﬁ 1&%1&)@&1& s@@t REﬂleéld U&éuﬁﬂanﬁﬂlyd
adequat e settln t e&tzg i ‘{i\ q Z’t}%&éﬁ?
DEFFERY B A O V@gﬁ of &53& PHURA LSRG Bﬁ%& 00t he
| a&@’enshﬁ@moilt&ﬂ Siiat D@Efopthe PEtcaprolld 2O]s, detednet Aaaer thed chaer
is set to a rst povver setting [step 111], and a test

p&lettdgahotfset IW"F“P?I’éﬂe Fer%dp 112] . This step i s repeated
f or S ever alinfativhitey Snpragiedl tiplesentfions bfanklag@rcuipothe elpctrical

% us¥al? deperelc{s off the %gm bryi; 1 %%IA% +h%%§0§e BOWE8is [r&)tez%?i at

dlfferent settings of the gain value and the corresponding compensating control signals for

the DC controller 22 are determined [step 214]. As aresult, a series of gain values G and
corresponding DC offset values DCopp is obtained, which series constitutes the electrical DC
offset characteristic of the control circuit 10. This characteristic is stored, for example in a
table [step 215]. It is to be noted that this electrical DC offset characteristic determination
procedure 210 may be performed in advance, that is, before the test pattern writing procedure
100.



In the scaling procedure 200, first an electrical DC
of fset characteristic 20 determ nation procedure 210

w0 300paed603 med wherein the contribution to the BXI/HEHI50808
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is determned. The | aser beamis switched off [step
211], and the VGA 23 is set to a first gain value
[step 212]. In this situation the signal |evel of the
signal RF should be substantially zero; any non-zero
out put value of ADC 24 is dug to electrical offset. A

DC of fset conpensating control signal DCOFF for the
DC cont r oNegranggitigl seadrback piepaduig 220sigpaafopnpedt The gain Sf the VGA

Eﬁqg %etE at%%tksé %éa‘f &hltink %ggl? [E(E:ég ﬁﬁ%ﬁﬁlh fosyt ?Q%lé’slﬁis desired, and whlch
u | | enent ati.ons of an

b SO bl S S e ot SRR g0

t Frem @i aboven@htidnbdechifaserZ@ thelc dmeass@ brdling ,setmﬂge“oralmdnté ofifsgt value

r ﬁ@cmgé %f {%'é DC mI‘ufoﬁé’r%E gs d%l%le? ?sﬂeg %2 fW esg ﬂﬁtﬂl %éﬁ'ﬂn usethém d

rrespondai ng npensa ntro for

t $eauel@ OéHmS?rec#orderrgS zzeaé b@kd%@élﬂ% Indlgs IF@@fépth%&ﬂal lewls g
r Ris(u.ll)t A2BD)SRH C?@F(%(ﬁ) BAh Sl HE3cHGr HIN 36 rs&f&x%’ @&p diag

CSt et g Ser eeaabar B g Do R s

otAL]t(&u)(i)}nt rol circuit 10. This characteristi c i's

red, is to
bvé’ %o ed ’%at ?E?Séeng le%t ed '%O%P)La%&{eﬁ?e %Esgkar cteristic
d et er mi natNegm Seﬁlnbﬁbam@rozi@eﬁé?fob eelogi@nefagqapeielscitiges of the

AN PE Gne ‘{7@&“23 blﬁ’the% Gt vtaﬁng&%tof REDE Sbdtoldr iZQ .isgﬁgrformed
ocedure 100. WD 2004/109693 PCT/1B2004/ 05080 7

Ne\xthe; bagi of the seiicalof N eentbilstiors optatiodtinedin 2R0nifid rqeépichr med.
T ceglﬁ!a oG, sEfk p\égéﬁblhn%’s)’aﬂa §Vaﬁ§>ﬁe Rla fﬁ‘st bskidiiity, IO bEIoBet is

g G ini’) [step ﬁ%}- be chosen as
d@équla@ such, Fhgf erhge oﬁe}} ) cweﬁnon Srosgatafly o thReptph e
SAbdsirihg r@@@@t&feexndms m&m@mﬂs @hih IGrbgthb Y GAM3 ikihOydh yeihg

F th

C%o?%gpgnb%}gd?ﬁ S, Sﬁlé nl%aaarote?%% ?aﬁ%: eco possﬁnhéy gle DC offset
DSo#E(4tadisichdifat thieenfdChetvomat the lawest V@Q@ df §2d)e(md\¢eteld {Sé\ﬂléTpAZ))
2 gl%]the hyalhgslg dp‘l QF&] (ll)anhllcﬁéd as %AX(R% conte%@r ds %gtglﬁ“gﬁﬁto ef N

test recor ngs 1s
r RBT pfghe neawriag gReg|of 111@68?524 %P@Frmds WEN%))LMA%HA&)}/Z
C&lﬂ%ﬁﬂoﬁﬂs YubShiRialKER Hdlcafer bohe AaElRing fanﬁa’idf the M D@ESBK The setting of

BT P B L OR R iR thinsp S g ity SogPh Skl
CAblE:(Th mibjrd possibility Whisthies earintion of the fyst 1®§s1b111ty, N, setlﬁtg of the gain
% 'fﬁﬁ? V'G% thlsos{l&qhat f\/feﬁ!{A%( @tﬂ@é @nds @ub t@ tl[e%v@ep lifhff o the

, a sett 1 ONn roce ure for SeleCtln%
a@e@méang%@ftthen“d%c ¥ ot MéX(AdéFWe’EBO’&fF S*tbﬁfélmak‘;&oz@ vRPFg liy
D@e ﬁlfeﬁsﬁﬁig dhat &f&hm& of a folireh Josibilfdy) whidh Is@vaiZdion & the second

CB?‘FE} t?%sﬁgm%?tq% ﬂg"’r\ﬁé@g |i§1 g{c E’at 1\%1{»{(&53 TSR A Dack

substanhally to the lower limit of the measuring range of the ADC 24 and MAX(AI)

corresponds substantially to the upper limit of the measuring range of the ADC 24.

Next, a second read-back procedure 310 is performed. The gain G of the VGA
23 and the DC offset value DCqopr of the DC controller 22 are set at the adequate values
selected in the setting selection procedure 230 [step 311]. With these secondary settings, said

sequence of N test recordings is again read back [step 312]. In this reading, the signal levels



procedure 220. Here, several possibilities are
available. In a first possibility, the DC offset is 15

w@2alsnbmbed such that the average of all CALF(PQT/IB2004/050808
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corresponds substantially to the center of the
measuring range of the ADC 24. The setting of the gain
G of the VGA 23 is the gain setting corresponding to
this offset in said characteristic table. In a second
possibility, the DC offset i& calculated such t hat
the center between the | owest val ue of

( A% FISPLISTameNp mo3syred Sopgich ?féalﬁNgﬁb@fM%ﬁs &%EP&MAE?PF §
( iserdshd@@ts@ﬁs 18 Sbthihed(oAR)chm BifE@DD ANEGS0, A2 pdatl ICAILFg)>0,0

e R A R T e

s asign@matei calbilated [stert e . Thast wtuepdre stored, fra ammlenlga tebilp fter G151
the ADC 2AFmal-lﬂ;] @ %&tsétﬁ}% chf:ulatﬂ)ﬁ]ﬁro&ﬁﬁrQ 3@ 19{:&1‘0&%@% 3N

is the gain settlng correspondi ng t his offset in

s &tPT pwanese vepgs S wd m@y plteined Mﬁleasef%ﬁ fead “Prsk eropsdpe 0 an
Witfrthm St oapataﬁdta; B anm(l)tm@leétw [Sttp 120§ Shdahd ctohyspoﬂdh@ laser
setti n

VPSR B P R ae ot o 11 P RSt b I bpsions
ofstepRR2]25 neasuring range of the ADC 24, or MAX(Al)
correspon dzﬁteﬁ%?x%baﬁl& he%%Xel&Qoﬁ;P&e&ﬁ&%b abd s@éohd Rbg-vdcbe

measur i n? rang fourt
p 89egdpe BTG may hﬁmpe%eq ogeeqnegif p fEthes pefigemengis r"é’é’é"é‘n d
possi bi | i tyshollnBe G&F foithvge sfiled iﬂ%egaﬁlﬂﬁt e PrbsehiiveMioR isdidt

h _t hat N( A2). t tjall to.th
D ke ke s R e e LI
Maxdifidafionsemrpossdirorithi thagysttctin scaieloytht venitien asplplned fini thd t
gg g d s Li%{h@ gboR/é‘ @lﬁ%regént ﬁ'lpe%uéol‘[:ﬂgs l?e%n ex%ﬁmlé@%{ﬂt reﬁzrencc to

read procedure 310 is fer or ned gain

Gblegk @Wmlchzwsaﬁ@ﬁmmnwow plcthy deyigs Freorgige Fhed’r‘esflﬁ e
Déav&2ioh. 11Qd o8k urgigrsﬁﬁcﬁthﬁ @he @fnofe v thad @lﬁidﬁ&nﬁl BlakdiRsy be

sel cted In the setting selection roc 3 t.ep
S Fenenit i b e Dbt o AGECRG e s BT o
Nirtdeginal hedwarel cangendns, mgaisalse padblbtetond ertngpe FHiRpe fhotional

P@F% %%%8@%6% gfgsoﬁggg @1} thh\z@(eq{nﬁgé%f %%93?%9@082&#01{ is

meerfumeschy ot or angecpregtams ifiegiof g cpraRIer PrOETEROF hppeetpameh device
3%3h as iR pRcesHE GRNERANOISEE. €S 1S obtai ned of N

conmbi nations of Al(i)>0 A2(i)<0, and CALF(i) >0,

where i =1, 2, 3, ... N For each conbination, the
corresponding val ues of paraneters (3(i) and m(i) are
cal cul ated [step 314]. These values are stored, for
exanple in a table [step 315]. 5 Finally, a power
setting cal cul ation procedure 320 is perforned. From
the N sets of paranmeter values (3(i) and n(i)
obtained in the second read-back procedure 310 an

opti mum set of paranmeters (3(i) and m(i) is selected
[step 321], and the corresponding | aser power is

sel ected as the optinum power setting and used in
subsequent recordi ng operations [step 322].
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10 Alternatively, the setting selection procedure 230
and second read-back procedure 310 may be repeated

shoul d be.clear to those skilled in the art that the
present invention is not I|imted to the exenplary
enbodi nents di scussed above, but that severa
variations and nodifications are possible within the
protective scope of the inverdion as defined in the 15
aggended claims. In the above, the present invention
ABd%n explained with reference to block diagrans,
which illustrate functional blocks of the device
according to the present invention. It is to be
understood that one or nore of these functional Dbl ocks
may be inplenented in hardware, where the function of
such a functional block is performed by individua
har dwar e cOptipadBaO e afpdiatuk (1) tapatd Eovriiasmiobhaiod toatrecordable
functional 20 bl ocks are inplenented
|n sof?mg$(%ﬁé% hat the function of such a functiona
b beriicdl pickypanit () praggddor gersraging adpteebeamd@r am | i nes of a
C QURMb Rircllf @gm@mgoardaa @ﬁgﬂft@m@&b@d fé@éee&@a da%&@d&oggagl gsR)

m_cr opr ogcessar, rocontroll er, 4/ )
Pl s sgtia) teuh s obaving affevogt P%(?‘Dé%ﬂpmar éf‘tP yaw
apipa h)I® thelopticabgednp enig), mdihbvitgs dofidkdd burdt (1ANfot @nolling the
re Oﬁld%?u @tl cal disc (2), conprising: an optical

6’ am T 2 ) arranged for generating a | aser beam
(GWﬂﬁmﬂ@@mmwbmf@t@@wmnmﬁﬁﬂ) having a data i nput port
(13) coupl gyt %ﬂﬁl%fb@ésééﬁg @rcﬁ?@ﬂ aﬁﬁ@eq 1651 ERR he GRMMg dafd read

fromthe optic avi ng a data out put
p&etel (Smf)wﬂf B¢ °RS‘|°%3‘P}°’<SI'1PN§“ Q> H’gtt%PWfkt B an@?gg(ﬁféwgtl%\%ﬂt 0
the optical coﬁﬂrcﬂ]klﬂ@DO l¢ritrol¢e5 122) ﬂlﬁﬁed”t&‘lﬂoﬂl@e #DC offifet ©lthe analog

t. | pick it
Pt ) o e TR Bk B ) Compr § sen:
read si gnad,vapahbcmmnm;ﬁec(%badamed(tQ@elmbqﬁ@dﬁﬂt@ sigeat REsk
t B@m%@i@&nﬁ‘ﬁfe@@éﬁ&@ to a]rghﬁf'tﬂg]ﬁénafv%@a c%ﬁa@rﬂ%ahﬂ@ct& tical

pi ckup unit (5) provi de an anal data S|§nal

ey AT B DeEg gt e e @b

?ﬁﬁmiﬂdﬁn@mﬁ;{%f tusiab plbﬁd& d’kﬁglﬁﬂﬂlhﬂ@lgﬁdl&(l{%)& gnal ( RF)
romthe re sing Circui

vari abl e ¢ tagcr?‘%]rﬁ ggfoaigg?) %&% 8t Weéh e(deg]g[elo\l/l utysiggal

DGRRshfrbrt 6 ABI-pmesktex((BHsind tofdhgmiyt chisuIBCH ORI et B2))

aﬂglcgtg,egﬁpﬁég%rgupﬁ@a gpal with a certain gain factor;
- an AD-convertéer (24) adapted to receive the

arrpl i fied NS 29 @qliig"ed RpAi)ve said at least one quality indicating
parameter (B, m) provided by the digital calculating block (25), and to calculate a suitable

power setting for the laser source of the optical pickup (5) on the basis of said at least one
quality indicating parameter (§8, n).

2. Apparatus according to claim 1, said processor (26) being adapted to generate
control signals for said controllable DC controller (22) and said variable gain amplifier (23).
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fromthe anplifier (23), and to provide a digital
output signal (RFD); a digital calculating block (25)

fromthe AD -converter (24), and to digitally

cal cul ate at | east one paraneter (J3, n) indicative
of wite operation quality; and 20 - a processor (26)
adapted to receive said at |east one quality
indicating paraneter (0, m 1provided by the digital
cal culating block (25), and to calculate a_ suitable
power sett m@m‘fwc%@g o glawy L. sqid digital esfouieiing blgk (0 hpeing

P bdukstd Pto(capulasitwh ygalipaadictind patidie@rs$tand @ asdcc@ce withathd t y

i pdi catin araneter (J3, nm. 25 2. Apparatus

agggr %%Egg%'clain1l, sai d processor (26) being
adapted tozgefiedate control signals for said
control | ablT e ADC4eontrol ler (22) and said variable gain
anpl i fier (23), WD 2004/109693 PCT/|B2004/ 050808 10

3. Apparatmséﬁegﬁz%ing to claim1, said digital

cal cul ating & 25) being adapted to calculate two
quadre Ay>0, Ackoc atdidad.Fp@ar aneters 0 and min accordance

Wi , i e + . - - A2
il TR Bl ST B el il o P
Carpifiee@dlesents the DC | evel of the anplified anal og
Siv@gah Al RpAkentsaBRitvd @mplaaelot fhé ShpliidBanaloNVARIaBIRI A
represents a positive anplitude of the anplified
aRdreRyEReA & martlg 8¢ or r esponding to an unwritten
mevhétein AQ Gepydsais@intgafid® ampfituése it amalified gatog vigna (RH,) t ude

of ifi. | og signal (RFA) corresponding to
acﬁ#gﬁ?gﬁﬂhg&bsgl. paratus according to claim1l
wherein the control circuit (10) is adapted to 15
perform igypatmé Rbddifd oZRink DRhAEAARIMRI (ROQAD) is adapted to
test pattern witing procedure (100), wherein a series
oPerfqrp.d o ipiplgptep ppsedae (0% er ent 1 aser  power

S et testpeyRrawEing pudesdure (100), wherein a series of N test recordings at different laser

power settings are made;

- a scaling procedure (200), wherein adequate settings of the gain (G) of the VGA. (23) and of
the DC offset (DCoyy) of the DC controller (22) are determined; and

- a power setting calculation procedure (300), wherein an optimum power setting (Popr) for
the optical pickup (5) is calculated.

5. Apparatus according to claim 4, wherein the scaling procedure (200)
comprises the steps of:

performing an electrical DC offset characteristic determination procedure (210), wherein a
setting of the DC controller (22) for eliminating the electrical contribution to the DC offset is
determined,

performing an initial read-back procedure (220) with an initial setting of the DC controller
(22) and of the VGA (23);

performing a setting selection procedure (230) for selecting adequate settings of the gain (G)
of the VGA (23) and the DC offset value (DCopr) of the DC controller (22) on the basis of
the data obtained in the initial read-back procedure (220);

out put signal PCREDP04/050808
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of the gain (G of the VGA (23) and of the DC offset

W@ DBaAd)9Df the DC controller (22) are deternm PedIB2asmds0808
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20 - a power setting cal cul ation procedure (300),
wherei n an opti num power setting (P or) for the
optical pickup (5) is calculated. 5. Apparatus
according to claim4, wherein the scaling procedure
(200) conprises the steps oft1 25 perform ng an
electrical DC offset characteristic determnination

p ewCEgsmeh e settipgeatclatipngrocedatet(P Gy cayiprigen ghe pigps of:

C Q&g §£ecc(na Zeadfbsuk pﬁJcéd!fBeQﬂtO} #AGhich me %Luﬁ @G)rdf 88VGA (23) and

pﬁwﬁ%fﬁ?f e 4 D e g G ade gy lted
ammmSemngéelesmltpmagiuaf(ZEOhe DC controller (22) and of
t I

P it ggsgs’ﬁﬂ*% Be g SHhpRD G el s B iy e
g&@cmd(r@}i-ba pracpdraf830).( 23) and the DC of fset val ue
(DCOFF) of the DC controller (22) on the basis of the

data obtaiped in the ini read- back . edur -
(220) "> MEAPISEE B BRI G0E BG oy harcrrisic
mhaérmhmumﬂpmcmvﬂal(semﬁpnsngﬂeaﬂepswlfatl on procedure (300)
C t . performng a second read- back
p(rg‘cg)r;ct:)ce %rgizﬂ %%%%gﬁpﬁﬁg t he %;l n (G of the VGA (23)
aﬁ@ﬁngﬁhvéfmzéﬁﬁgétsfgﬂm‘@@e [sBedF¥) of the DC controller
( AdrmHirk 23RS offsBt ct)llﬂﬁ‘en@a@ﬁﬂééﬁﬁ& s1§lﬂ1|l 5 Bk 846 Deonttollerl(¥V§ such

setting selection procedure S 30) 5 calculating a

piftere SetterhagSs BrotprasatpiY Rl lpi ckup (5) on the basis
Ofrepbdmﬁg dak 2116118 at difddenit seitinbweof the @ﬁlﬁ) Ratuer apd obtiimaka series of gain

1 di I
RS i ot PR RROERE0 22 o S

determ nation procedure (210) conprises the steps of:
1Q, swi t chi RGa@fuf adcdifing BRI b%@e]&%{e%ﬂaﬂe&&.bacﬁs;oudag (220)
the VGA (23) to a first gain value [step 212];
d&rerigsieiEPSPIDC of f set conpensating control  si gnal

( Dtafefle ghinn( G}l dTeneNG A @B tH o Fitse MmitlaP2¥ing GE) [stharl)t he

eI eqt | off [ ]

B ondipndfl ol SR TRPRGG I D ER (St e PERSELAS:
afder@Bilai ni ng a series of gain 15 values (G and

CQJaEﬁé&QP@lb EEQU.&Q& &Nt@sﬂec&@hé&?&e (Z%OFF) 7. Apparat us
accordi ntgeto claim6 tphe injiti Ofsau?ﬁ back

p Pub T scgzzldﬁvels Al(ini), A2(1n1) and CALF(ini) for eac test recordings .
[step 224].
8. Apparatus according to claim 7, wherein the setting selection procedure (230)

comprises the steps of:

calculating the DC offset such that the average of all CALF(i) values corresponds
substantially to the center of the measuring range of the ADC (24);

selecting the gain setting corresponding to this offset as obtained in said electrical DC offset

characteristic determination procedure (210).

9. Apparatus according to claim 7, wherein the setting selection procedure (230)

comprises the steps of:
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conprises the steps of: setting the gain (G of the
VGA (23) to a first, initial setting ini) [step

of fset value DCoFF(ini) of the DC controller 22 [step
222]; readi ng back the sequence of N test recordings
[step 223]; neasuring the signal |evels Al(ini),
A2(ini) and CALF(ini) for each of said N test
recordings . [step 224]. 2518. Apparatus according to

rej settrn sel ecti on proc 30)
ﬂﬁ?ﬁt‘%@%ﬁé’% Q g ceagpr i %o‘r%vaoe%g%@ érd(tﬁfn ch
t highest Vatne al &1 (ﬁgéneqf ondslshbsfartial{ to)the/cahteres the Mieas@SRAMAES of the
%Rﬁ? traIIy to the center of the measuring range of
t A "(24); 30 selecting the gain setting
C mlmw@hoﬁilrﬁgtﬁnocomspsndmﬁos@is offsst asloblainereinl sqichelergricef DC offset
ehﬁﬁ&&h&@haggugﬁ&%gkum&ngﬂ?cteristic det erm nati on
procedure (210) Appar at us according to claim?7,
wherein the setting selection procedure (230)
cCapri ses Afparais ejosediag to clAh 2 Mhéreih@RGOBng selection procedure (230)
P 4 08 12 calculating the DC offset such
%%@&E%EQEE%$8§ bet ween the | owest val ue of A2(i) and
t hdculdtingjthe BE offfsdt epeh Wt thel avrage of dl ¢ At madues sutssriondst | al | y

tkaﬁﬁmﬁﬁﬁﬁﬁkmﬁéo?ﬁ@m&%ﬁ&Qkh&QﬁMQﬂgﬁ:&ﬁ the ADC (24);
sel ecting gain ﬁettln corres ndlng to this

offlectipe fas gaabﬁe'arwah 3 the devipstaplug ph4 263 porprpoyis ﬁsbétrnﬂagv to the
C Inssreplirhi@ 61 thm@sﬂlﬂg ﬁngm ontht ADO (ZW) Ctﬁ edh ﬂﬁt theiighest vt of AlQ)

ar at in t e
A@ e OHClIJS subas?ag%agl U Y e 8.5&% op%he mFas%neng I%nﬁ epS {%
calculatrng the DC offset such that the average of al
CALF(i) vaA%%mg REEERPRRMASN 7, Wlesi ARl [%Cs@ﬂe&tb(m bcdal® (230)
center of t neasurlng range of the A

s &maRbssils siRefgai n setting such that the Iomest val ue

Otalddihg the Dcroﬁ&p@ﬁrdﬂaatwbrsﬁtamwvaégctbe lg\gesh}&ﬁe ofA’Mﬁ Emd thd1 t
ng range .of the or such

© Hhetr e B A PSR  Rp ol o S eale S Pl S,

t dD@upper |limt of the neasuring range of the ADC

( g&éctmg]tﬁe g’lain setﬁ?@@r[}lﬁ&ﬁﬁe%&rvglhy& [{Zgl &Jn@épgﬁdz sub‘@Qtﬁ:[aﬁ;‘ 13 the

he settin ection FFOCE ure
the ADC (24) and such that the highest value of A1(i)

corresponds substantially to the upper limit of the measuring range of the ADC (24).

lower limit of the measurmg range o

12. Apparatus according to claim 5, wherein the second read-back procedure (310)
comprises the steps of’

setting the gain (G) of the VGA (23) and the DC offset value (DCopy) of the DC controller
(22) to the adequate values selected in the setting selection procedure (230) [step 311];
reading back again said sequence of N test recordings [step 312];

measuring the signal levels A1, A2 and CALF for each of said N test recordings [step 313] so
as to obtain a series of N combinations of A1(@), A2(1), and CALF(@i), withi=1,2,3, .. N;
for each combination calculating the corresponding values of parameters (i) and m() [step
314].



conprises the steps of: calculating the DC offset such
that the center between the | owest value of A2(i) and
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to the center of the nmeasuring range of the ADC (24);
20 selecting the gain setting such that the | owest

val ue of A2(i) corresponds substantially to the | ower
limt of the nmeasuring range of the ADC (24) and such
that the highest value of Al Bi) corresponds
suhstantially to th p mt of the neasur

r Zl?ge of tﬁ@yaﬁ%af 3 Pol%?“ﬁdﬂﬁ?ﬁ‘t%s“‘ﬁﬁ%ﬁ%‘?%@“@@“ (230)
Claad e Secondinead dack ptob@lu&&{.’ﬁ:l@}lde fueth rdpetdd apleac@dennere( 310)
25 conprises the steps of: setting the gain (G of the
VGA (23) and the DC offset value (DCOFF) of the D.C
cdfit r ol | er ApraRy aqeerding éo cdpire 42 ahereip le pewer setingcraledation

trpeoc&ﬁiet Bzmgco%@h@e@me@tepsmocedure (230) [step 311];
d| ng back agegl sal d Ence of N test record| ngs

PUEF PR Ha’ﬁ‘ﬁ“’?’ﬁ g gl froma the Nosetapf Pamzleﬁhwlues B@
CAhd:mfll)as obtsigdd inthe ssaord ré\dd{b&ﬂitprdcﬁmﬁr(mon Q&p [3251] e p 3 13] o)

3 obt.aj i .

pop P Bl By S or e oM SPIRER LOAS YR ofl b
c SeHof pratictses Péthind e sdlastyd ineep 83k r espondl ng val ues of
paraneters (3(i) and m(i) [step 314]. WD 2004/ 109693
P /IBZOO4/050808 3 13. parat us accordi ng to claim
5, wher ei n/“PRHEWS gepiig ioclaim ’t"Yhﬁﬁmﬁ'?ecfé“é'@‘&‘?l SC(pf8g pharagiqpstic
t leterxiaantprécedute QR ks perfamedibef@e h3tapatrewiitug pfoeddure (100).
repeated at | east once nore, 14. Apparatus according
to claim12, wherein the power setting calculation 5
pribécedur e {20 agerging toetpin hovhsieimple Ag¥-congertee@) ing6-ai
ORbLAvERuM set of paraneters (3(i) and n(i) fromthe N
sets of paraneter values (3(i) and n(i) as obtained
in the second read-back procedure (310) [step 321];
cal cul ating an optimum power setting for the optica

pi ckup (5) on the basis of the optinum set of
paraneters (3(i) and m(i) selected in step 321. 10 15.
Appar atus according to claimb5, wherein the electrica
DC of fset characteristic determ nation procedure
(210) is performed before the test pattern witing
procedure (100). 16, Apparatus according to claiml,
wherein the AD converter (24) is a 6-bit 15 converter.




