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This wik bé mmasswmtn%r [erT]

m%@é«»aﬂ@emmd,ht@ ky r’mre"-__-
shd):emeiﬂiagrmre__ | h

10 r [err] which is fuily in accordance with:

Bﬁ %ﬂﬂr Figes sawilh hA G Ga [ 77T

; tﬁ;e%é‘r qunpthmmuatdt the |
%&% %Bmthaﬂmﬁ:@%ﬁ%g H@a&m@ttronal -
i »

%Iamrﬂmgm&ae ggi%% dhgse ?!tto \etnttinmr ofsi de of o

ugstable5tandq|byhaiﬂl @& ':‘Ergf’geé th g.he' o

OS 1 OSC%énn P%Mmab!elrﬁg.és &csta mﬁﬁl‘ 3 |
E ?rsh nf Fig.ndet wift b@lcﬁmﬁc %E{ggr
scanni ng spot S ogﬂl ﬁﬁﬁgﬂ%

15 Said-sig A[ sew% ‘P%m igsad and:&rrponent whi ch’

i s sui taabl esd or r}i i °‘ma§um : m I°°I§€E 1Xerom it :
and al so cont ai nSaid MCS, arwmsenhﬂ %Z or %age S
the d.c.- corrpon_er'ﬂ!OWS[sedrs SIgﬁB. Y&P'G@Fs d!orqmrcaqton sre -
control signal p ¢°s¢nbmnal [ Eec.guse E phnegml, tdne :

remai ni ng a85c.- CO s‘@“%'é?sr ods agai n-.accur a e?’fl BFrSEEsHBMYto the

stabl e and unst. abichdé& servo umE

associ ated with 8 %lpténimebn&‘ﬁlrktgnﬂ%,t‘;]

corrponent [err ] E‘.%f:"!.%%ame“?; !

- 69; inverted and a:gphed to the adder unit 2

ampllﬁer 22 and th

i 45,08

icpntdoly daqatds 3
Via an amplifier 20 the output signal “F 20der unit 21 and 1o 2
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'éé@ﬁg ffdnhéle dorttrol éaddtor i 0 d
to the mirror, The control signal

of said differentiat, : -
1. The output signal of the adder unit :: ﬁﬁﬂlys 60
R serves as an outpu; s:gnal of the servo-unit, '



both tinme and | ocation dependent. The tine dependence is mainly caused by
variations in the intepsity of the radiation emtted by the radiati-on-

sour ce. The | ocati on depen- 25 dence is caused by a difference in
absorpti and/or refl ecti-on in-accordance with 25 the position of
record c2®fi'er and the l.ocation where the beamof radiation.is transmtyf

through the optrcal system” in particular the |lenses. In order to obtain-a

I nsi ght into the -consequences of "t hese L - @rl ations of the d.c. conpo

[err] in t¥eScant rol cln%ferr‘ the—eiieet—ot—yartattomrs—of—tie—drt: '
levela'30. .~ whiTihe dxﬁeremttoxalﬂ oaetheramhsva«: dmnl@m maproyﬁqgrrar dfserdr ]ianmurzr ‘now be |
consi-dered. |ndectm XS Gufise to
addi ti onal" vari at,—gg@‘ gg? @833: sewo_umtdh@? d b &%&g‘gh ivel” -
[err] *the D. & or( 17) and Swhich( dofitedl em.s cbmp}mdst fozthe [Etendr] a.
control signal s ol (sigpal I su&rnrmé?g SQ!’G%tpfﬁ g whi ch
control “signal | s °a1§!|5“§5¢7 PP "é"h{aﬁoﬁja Séi%e ot the |
unst abl e ranges - sfer functiont dﬁduﬂs‘&bﬁ&aﬂt@ﬁ conkréinge. by

sai dycontr.ol ygsi gn :e;{;amﬂe(cb)uoﬂi'gnatsxslapl&ﬂlt the amplifiet 20y |tk dbeahare saluef theny r atl@

during a part of g“g@w—t £ B sy n e ECCééF ¥0Y aken,
so that a possi blﬁgﬂ; ‘:T otiéﬁgé% éﬁn 1 Dhed
SE(asgp

-c(?

'glga t-hat
i nstead of the d id &c:ﬁoﬂt ofl:&ghﬁ ract ed,
a control . sr__ggwal ovvn in Fig. 6e will be derived fromthe 15

resi dual a.'c. coOMpOn@nihe &Rthod of obtBiigithe @eHtoDiigral @mbed[eiﬂrie(e&)maemd?xgs

i dentifies: parts 8 fand 6 eidsinetiddeof infincpcing &easnmmw f the U&M"-SIEF t hat
during a part of .f f"ét‘ Tfh& §"“’“’I‘|n ff‘-}e E 'f‘l.{g? r t he
un- stable rgnges, A rans “unctl on may t hem

cause an unstabl e éahge, '
whi ch_of course '%@kﬁﬁ%xt%ﬁ%ﬁw@‘g@m&m“ﬁ&@ iﬁvegtrhe choi ce

of said transfer butpatsigadl,of itte mﬂﬁdneo,axdwmeuédnwsapphed totarmitde@eﬂrhkbrn this

i ncorrect identi f st pasition @BP"G{“@ a
stable systefis’ “gg’ﬁ%&;ﬂ% m??é E%?dbpgﬁgﬁﬁ ed i

more detail - V\hen aﬁrs\mcwza is ssth@vde i n _
Figs. 7 and 8. A madaopbsﬂin,eblﬂmm atghilahping dersy fseadditionally ¢ ndst of the

/")

control signal [ ewcedweqiencs mid dampingt sefca‘ts%épgmed‘ent%msft fraege Beduced by, o

the radiatio80 spots Paid m]ethahef igftnencing th uméwn S’%‘f?é 1t5 aI S . .
whi ch-are represetjecsign) P‘Bﬁl %s&l nce t:g“s’ sr gnal o
equal:s [‘err] and °eé§§§‘ ﬂ gmfﬂ :

sai d 'sum si gnal t Guig auamk aﬁge, Ea gdherﬁ@mfahe dm:pmg t¢rins:o(ﬂe o:vers:d,mpon@nt [erar]

- bl
con- tained Bh therotbdmmt ussagnﬂﬂ xapge| v %@% Wlglotrl’{'gonents dre

al ways. substanti al,ﬁy B - ﬂns cage tﬁ’; ﬁgﬁ’he

enbodi. ment -of - appas;gg;lq,gpph Qf&QYdﬁﬂaéi!&el REPROBE ok &d-g. 7
55 includes a ser \fereatiatok 26.51;1 Mcasétofreﬁst vangrol augxalrla faee Fg. QBPAIwhiChomSﬁdqe

control deted®or W s $seqy Rt 10b) phichh @ighes fppmviedlhs 1081
the mrror. The cdfilr z%ﬁsEPg‘Bl y the control detector 13 is
applied both to an adder unit. 21 and to a-gfferentiator 19. Via an .
anplifier 20 the output ‘signal of said dl-f-t-e-r-entlat or 19 is 60 :
inverted.and applied to the.adder unit 2%.° dtrhe out put signal- of the adder
unit is finally 6 E’,ﬁﬁplrfrer and then serves as an
out put. "si gnal -of t%&;%ésé%lxsgfo'ﬂé{m&{‘ﬁ: 726 The d| fferentiator .19 together -
with the anplifier 20 provides-téle desrh@d d 2rgrteq‘mrn the tgansfer
function of: the servo-unit 15" W ‘I’TT “_ﬁf t he ser\;c? unit is

i nfl uens&ed by a control signal Fch'is deri ved by a squarewave shaper 18 .
fed with the gecong famm Fr6th sid Godbla et safd difipekiatedisignal by the detector 5
[err] ‘and which control si gnal”, consequently corresponds to-the third - 5
control -signal [err]. shown in Fi g. 3. excegl‘“’for the presence of the d.c. '
corrponent [err] Sai.d control signal ‘may be &pplied to either or both _
arrpllflers 20 and 22. [f the control" S|gnal is fed to the anpljfier
steps .can be takenistio phecloc @ plias cppdsiiont gish dhe fisvt cpareol pipathby “Idl’i’ﬁé’f‘rdoen of -
the servo anpl.ifiefie® #f t he-unstable ranges of - the control 10 ' “system
| f the control- 'signal is applied to the. anpkifier 20, the absolute value of
the 10 danpi ng term in the unstable range‘%'of the control systemcan be-
reduced. I'n an un- stable range, because - of "t he opposite slope of the ~
control- signal ‘- which is suppli-ed by the control detector 13 as a function .
of the'radius r. said- darrpr ng. term gi ves rise to a negative danping whose

i nfluence is dlmnlshed by sald reductlon of: the galn 15 - factar of -
arrplrfter 20 R S : '



In the method of obtaining the control described with reference to

si gnal

Figs.: 5 and 6..sai d methad. - unctiaon of the——————
servo-unf | is preferred The reductlon of the galn factor of the anplifiers"
may then] selected so that the resulting reduced transfer function :
r emai-ns. bt'abl e, even: when s\ t chi ng. over occurs in"* 20 - a stabl e@
range - P of the servo system - -
20 Fig.- § &bows ‘a second’ enbodi ment of appar atus in accordance W|th the '
mvehgro_ﬁ The se@o_ynit 15 is of substantrallhyo,‘lzse sanme design as that 10
shown-in{Hig.- 7. The o a th Y er .20, howey 5. [TOW,
applied {d a switch: 23&5%;&%&& t?l fst pos g%ﬁ?‘é‘ﬁt*))‘s%dug‘ﬁl ytablliziog | the
out pub $ g’nal ‘to the addelf it for 2dampleasiumed 50O AferBiated signd?OSi tion via an
i nverting arrplrfrer stage 24. Said switch 23 is_actuated by a control 25
unit 25, i-ch receives ‘the- th| rd control srgnaﬂ1= [err] supplied by the .
squarevvai .shaper - 18. \Wen the-control system e&t ers an unstabl e range, the
switch-2Biis set-§0- thw&go&g osition, so that the generated damping term 5
s addit] onal'l. y.inverted. ‘As ‘a consequence; Sal‘g danpi ng term al.so causes a -
posrtlve;darrpl ng i.n the unstabl e range, 30 y. Sai d net hod of . |
|nfluenc.|.'§g t he ‘transfer functron of the servo- gtm% 15 by altering 30 the -
si gn of e danpl ng. termis particul arl y SUI ted to be enployed in the
met hod “of fobtai ning th&; ?@E%l xg‘f,‘guémp“gﬁhéﬁ‘ jin phasecpposisions with the Bisgaon- 5
and 6. Thils i-s because | |Fﬁ?orfr?8?“"f fol di ng .of [err] the
control ‘gnal wer-e changed over dUI’I ng a st abl'g range causi ng. the sign.of
t he danp g tefmto-be reversed, the con-. 35  — troI ‘behaviour in said
st abl.e rhhge - woul'd seriously be disturbed. | S 35 Fig. 9 -
shows a §ird emtodi mesd aGhovaRRRbEGS Scabdh m@g ent j on The
servo-anp rfler 15.i s identi.cal to ?hat gt?&&? gﬁﬁ&mé‘t'{)%”? °fhrﬁt/’?f? 10
t he cont - Si gna_l supplred by the detector 17dI,s not fed to a- squarevvave
shaper ;- )ut ‘to- a‘drf--ferentlator 26. In the Jof a first. control _
si gnal, -[_' r]- (see Fig. 10a)- whrch satlsfles 40 - formula (4) and a° = .
second coptrol . si gnal )céd)be)ddfmd(:(@ee 1194y # 40.
sai d di fikrenti ator - 27 régtects auher WM igg&x £h ﬁgﬁé o
formida:y err] 4515 cohtol L2 %gﬁ”g '%g tﬂm A 2&% gdl‘ﬁthsaldsquarewave S
di fferen . :spcéslz_lt;ivc. . said g8 cpoF s re ‘?edl‘hthﬁl‘i%@%ﬁ“alrn 15
phase-.fog)sr t| on i t'h t heThs meaps canthe Glinsib gétaked [dafisg the SRPSRS hergd gn
of dr - {ferr] 1,490, 7%"“ of the first °°n!r°1 Signal L. Assummg agadm th&al:?o&iuv?:?dgg?adga :?;ﬂ%h.on _
of -the r'_é_Jll aI m)\gerrentof ,ﬁaq g“ owdnds acwgller pllue .
system it} for @aﬁ-rnnk@thassgem Glod GRE O f&gﬁéﬁﬁfg el dtes 20
has t he =s onse passmg through an even number of posmve and negauve half peri dsst:;Jé '
5 [err] "-l) as shown m‘“ﬂl me?##&@r naa¢xc11a8g6tildmmwkdapﬁs ive Ralf Sihich
opposi-tipn. wrth tzkre Tige r 5§éﬁ %?ﬂp@ssttﬂnmésts o5
val-ue-ofijfr: dt : 10 ha!f@enoas nmc& a&t auve . - 25
gr eater. Yl ve of r,- t i3 dampgdhal 10 [err] a square\‘}vave sgz%’ Pmaﬂmg-
[err] (1)_-can be- deri ved Wﬁmn‘lﬂfdjhe\ﬁﬁﬁns heintaip @xactly dmtohpoaaho&d val ue
det ect orf{P7, -which det ects when sai d-di f.ferentjat ed signal exceeds a -
positivd| hreshold D. The - gar n factor of the iofier 22 is controlled
wit h sai‘ff squar ewave The gar n-factor of the a#aplifier 22 is controlled
wi th sail square%ve % signal - control  si gnal [err] in-such a way that said 30
gain: facffor. is reduced if the. control si-gnal =~ 45 Thi s means that t he gar n _
is re_q.uc d durrng the frrst part of the negat_uLP_@alf .
shown in Fl 10c is
.. via the thrcs%old detegt:)‘;d g;ectih:s s?;uigmgzzdnal&ﬁé‘; (cgizgtro]l.osél)gn;l,dg?‘?:dwh'rxtclé :
R gain of the transfer function is then reduced ‘during a part of the positive half d
35 . of the first control signal I,, so that the desired stabilizing action 1£?>btamed a pc;:o : "
- M the threshold D (Fig. 10c) of the threshold detector 27 is selected to%-:eax 2ero, %
. . the gain factor will be reduced either during the entire positive or the entite negative '
-1 . half period of the first control signal I, irrespective of the speed of the radial g:ov -
40 m ;l‘hxs is less desirable, because in this case the gain factor would be swuchecd :
R desm'lgh%n]ﬁ':fe&“g’: a‘:"sids: :fgti"dy small distance in the stable range around the 40
SRR is.prevented b S
L m ph p d‘ﬁmzu::izcusggo $ect£;$glolsdx g;:llue D dszer from zero. Thc.. B




period of the first control signal [err]. Assum ng again that a positive
val ue-of - sai d con- trel—sighral—frtt}+ends—te—<cause—a novenent of.the
scanhi'ng poi nt towards a smaller val ue 20 of r and a negative -value-a- .:
movenent . &gwar ds .a greater value, this. reduction of the 20.gain during -

t he inegative hal'f’ perlod wi-tl- result in a stabilization of the control -
system Wien. passi ng- through-an even nunber of pos|t|ve and negative ha f94’
peri:ads ofu he control signal [err] t he energy which is exchanged durin

the jposi tive gl f period whi ch- count eractggbbg novenent towards a gr eat e,
val g8 of 1 afd—whi T ener gy St persists—25— at—thrat—rrstant—t+s—
greater tHan' t he enérgy which is exchangeddﬁurl ng ‘the negative . 25 half
periogs, -‘which tends to maintain the said rgpvenent As a result, said -
prevailing: m)verrent s danped.- |f the novenent of the scanning point is.
exactly ‘the opposi ¥groppr urthe@agmmde of theispeed iofymaement of the scanning point. At

30 [err] .shown in ?:%h“f@(?hﬁ“ge fr e difergnuisted second raopredsigmal i (eeq faresxapRle cont r ol

Si gna% fromwhich via the threshold det eclyfr 27 the squarewave signal
[err]12)(Fig. 10d)" i s derived.. The gain o-f_t.ha)transfer function is then

reduced during a part of ‘the posrtlve hal f dperrods 35 . - of the first

B d
S S S B o 0

sel ect ed to be" zermatelyrpeopgmmu ¥ ac bdd amplt rlde

entire positive orm%ﬂ g‘:@g\ew@dﬂmﬁ- [ od of the f| rséthcog_gérol L
signal [err] r éﬂ? opulse 57 . is
| ess desi rabl g’r beﬁwﬁnhe%esm@ aaal; &,, ,ﬁm%ﬁ& d 4010

if the scannr ng- poﬂ:ntdemeﬂgeawitlehdkddvmdnyfersmﬁd sn(élubtameroixdil saidGetiihg@lne 1 ange

aroupd the 20 desthe errege sp shespeed iy rgsmplh thal thetapplitude of hliessigndl pr event ed by
sel et ng the threshol d val ue D to dlffer Efom zero. -The anpl _|tude of. the

di fferentlat ed- second control SI gnal : o1l _

1,490,726 - - 11 [err] IS’
proportlonal o the ed of novenent of t he scanni ng

poi nt. At ‘a- h gher; %@?‘E m%geégtfaggg e nonrizlﬁ;td“‘s‘u;gnal 15 .
(see for. exarrpl € [ @E lchntiol Srgnal " (see

[err (3) in Fig. l Oe)hlsnm&ﬁatmeef theteinbddnnenaldetcﬁhfed &erbihte&ﬁ&tﬂkmxﬁeidnmdD whi Ch
is n¥  zero, vxhose“ﬁ?&@r“?‘f%“&!ﬂ se width increases approxi- nately B
proportional l%f) to sai-d anplitude. This nmeads that the stabili zi ng action i s
proportional To the rragnl t-ude of t he speed“"i’f_ t he speed de¢reases ow ng %o )
sai d stabilizing action,” the pulse w dth otd t he 10 squar ewave signal '

[err®0. also decreas&g h hi n nts, of the gain
10 factor further-rece e@ls%ﬁlgaﬁﬁehsﬂ?%%gmﬁ?#g gf%r"ﬁ]'é‘ é"'fdé , SO that

aut onat i cal’ % the deS| red rangedii th a $haed traﬂsferdfunctlon IS obtained
around said setti ngs. -I'n t he ext-r-ean:-a-se—t—la’ésme-peéﬂﬁ-s—-so smal | (10Y hat the -

anpl®t ude of -t he ‘signal "[err]" 1@‘ -is &maller 4han fhe threshold value D, -
so. that .no squar. ewme W&tmﬂ ha§ i d@ﬂd&ﬁ&tcmn of the direbon! 8§ \Ua Gliial' dlve -
si tuation i s unl i k@ redm:inarth pboassefubeib mbﬁﬂﬁ UbBriy, Githeldiring ithe fositive OCCW

t he control %’Fsten?’ jve Efé!’dl thy fisst dwirol s&aﬂ etheldqsmdmeldhﬁngcatlcm
of the embodi:nment. qcn EE g)ﬁfgﬂ(ﬁ&ﬁm il “r‘éﬁ eqmredto
de

second control si gﬁaigm{lei;fr&ssea(ﬂ,y bﬁh@ﬂ by the '

firsy: t:ontrol S|gn |tei:tctémgﬂl plich@ comt dniplifier 2 Gindlle 1S a

di rect i ndi.cat) on HF d *a@dﬁe‘éﬂ meholdmhsh IS% @ci.ng 30

the ggin as a funciﬁiia ansfi es‘ @g}g}ﬁg”@wﬁﬂ‘gw P85 “or

duri.ng the . negat ive Halafse@ﬁd hﬁdﬁ érEniiEtoP ﬁ%tth%{aﬁzer,%{e

desired " stabj I | 2| le 38 Qmamtﬁlgahl |'I§nscbbed1m “u'ktotsincludae dnlop&a-case a .

t hr es h0| d Va| g)mput is connected to earth vie a capacitor Cand 35 .
outp he second control signal I, supplied by the detector _ '

o 17 is Ifl’ectl to the non-txﬁzerttlllng mpatitlof thgﬁ operational amplifier V. -
o Rt I it is assumed that the sign satisfies the equatio: off ula
- 3.5"'-.3' : o Slsnalhoftheoperauonal amp%ﬁer\zlwxnbe eelu i of Torm (7)’ theoutput

e K 3 4o £ S

S '40_ S L-—I=+CR-—-_ ZmLcos .27 —] CR(sin-—Zvr)—-— (n)' T 40 -

S For a rapxd radxal movement of the scanning pomt the second term is predominant, . '
that in that case the system operates substannally in accordance with the stablhsmg B




which the first control signal 11 is applied and which in accordance with
the polarity of signal .expressed—bythe=fornula (10) either during the

réngef_

'-naI anplifier V. 35 I s assuned that the
_terr] sasrsfresthe equatron of form.r.&(?)
‘. peratronal ‘anplifier Vwill be: [errke For a raprd radi al nmovenent

Ut i fscanni ng poin he second te I S rec SO that in th 5 case
t he sydtem operat es éjcogg‘éag ‘g‘gﬁ;

posr & e or- the negative half period of said first control signal supplies\’ ."
ong(ol pulse to the anplifier 22 in the 30 servo-unit. By givVi n-
. :

"eshol d. val. ue detector a-threshold which is not zero, a - 3‘
.|ch is.Bruated dround the desired8f¥ ngs [err] etc. is. ~— 12
'S0 that a ddeaceichsy Safv.&freifciéﬂ&trb @ks) S af PR, Bl :ﬂerhgtulﬁ'ﬁ HeARGE

" condi ti onsmnhaiyeormﬁa d@slgdal cat1on the differentiator 26 is-

1 i-n anot her manner,” fat exanpl e as shown in Fig. 11 This = °

ent . of t.he di fferentrator i ncl udes an‘“erra- 35 - tional o
Jiler -V, ‘Wwhose i nverting input-is conneciged to earth via a capacrto_r C .
" 35'via a resistor Rto the output: The second control signal

ppl i-ed by thﬁfMd?)oH‘“!{wef: |1fsth¢em==¢lo the non i.nverting input of the-

t he out put signal [_err]5'

1, 490,5426 - oorres nds to the control szgnal Iz, s0 that t h
referdfte to Frg Qanmmmit - shabilizngSwethddeg [7eand mhmibzmutmwiﬂi Higtxal ly .
corredfbnds tol he s $;“F’Br; axg d@f y ?P’e ] 510 . .
5 of tife radial" of a
fornul§di (11) i ncreasgas;hat |s b %" ?ﬁég in y;snl% ast .
extrerg case the si gmrhg Pethoq xsfadbﬂtgd. corresponds to the control si gnal - .
[ert].}§50 that Ehe s @r‘i&t‘é‘é" bo with thepid ofjg ‘P°°r” dif+ 15 -
st abi 1§§zi ng- net hod- %t‘t’gﬁ‘ t@? §“rf o e g?%; é‘t‘;‘; By
Thus; @ependi ng: on. t ,&m@ om duhcz,bﬁtgf e ;1~- y? nmerges |nto R
e ot;_he 10 ‘An addi tional -advant age of said stabilizing method is the fact - ;
that f@t rapi d nove-' nents the threshol'd B4HhECRIr the system may be zero ..
wi t houlfl causi ng. any probl éns, so that rrg,_% rﬁ',ﬂ?— RR.1ization is pog1 ble.

Thi s bf ause at -l ow speed: the other sta - ZatThg method is adopted. 15 = -
A si milifar behawdour whmre misshe iwgmd)ymgnhdquutdnytlhe aid. of asocalled . .20
"poor "{iHi f-- -15 ferentiator, for. arrpl e SB§ in Fig: 12. The -

di f f erfdnt i at'i ng net wor.k t hen con- # e&baral | el connection.of a °
resi stighce ‘[ err] and a capacrtanCeRIe %cnln Kries vvrth a resistance [err]

The tr} hsfer fuuction of said. network is Lerr] 20 a where pis the

i magi fffy angul ar -f rieged%), maysbe approximated 20

brorul a (12). may-be approxinated. by éﬁrﬂ,] (13) V\/nr ch |rrpl les a pure
entatron For [err] 25 = a3

oviyer, the transfer function. rray be reBl.uchd to. [err] E ']
‘Wich is a nor volféagle di yl.Si O A% relatively high frequencres _%
“81 f

'hi gh speed, ¥ er.ent i ated, so that the

i '-Lrng met hod.- of Frg 9.0's: obtal ned, 301 . _whilst at |ower

bies, i.2%. .at-low.radial.speed, th ilizing method of Figs. .7 25

18 is obtai ned ‘'wi th-a continnuous trans ’f“ron bet ween these two

It i's 0bVi Qleweved, N8 erkd¥er R B e ,ggucgdl}g servo-unit is not.

to tthe em. bodi ments shown | n Fi gs. 7, 8 and 9. For exanple, it is

{5si.ble to realize a-danping termvvrtthahe aid of-suitable
fcers .at “the drive el'ement 10 or. the mirror 8. Therelé)re
1 forms of arrplrfrer '20 .and/ or 22 an ‘ol'F’ met hods by - - 35

which is a normal voliage division. At relatively high frequencies, i.. at high speed,
.. % .- the signal I, is differentiated, so that the stabilizing method of Fig. 9 is obtained, A
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