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F-91405 Orsay, Cetie~c. FfIANCti 

In order to a1:oir ;1 vcr> gootl t-cpeatabiltty 01‘ ttic 
oper;~ttot~ of ttx 1it1:1c of (‘fAfO, ;I low .jilter triggering clci.trwu~ 
has hCCII hl.ill. ‘f‘ttl\ cli.cttclllic i, h;liccl Oil 111c II><’ 171 

jlrogr:tini~ial,ic Iww i:oiititrrs b~tichrotiis~d by ii clock dcrivCd 
f’roni itlc p.lot of ttic ItI:. ‘fk cit’cttiis arc‘ itnpiunctllcd ~)ti f:urcqK 
lm;t:cls ijn(l p:cyy:ittitt~cd ~~1111 ;i Ci t+l 13~1s. A b:i:ic i‘irctttt 
~~r~~il~otii~td ivirh 2) 7 I .3 1:f Ii L~lcx,+i a!liw5 tlx pt-0x1 mitttit:ioti 
07 triqgerittg \ign.ds in ;t 2 ins *-;tngc tq steps of 32 ns wltl fi’hh 

th:it; 30 pi jitwr. For mmc stringcnc ;ipplic:ltiolli 917 ;idtliilc~:l;i’ 
circuii s~t~c1lrot~izi’ii on 3 500 hlflr. <lock is trseil. Ttlis circuit ij 
built UIIIL! ;t 500 hlJl7 vxic~tp f>tl::\c hftifkx. a I If’ I ff)Mf’ Z?OOl 
reiitllttlg C-ircuit ttlld :I” AllillO~ IkViCc AD 9500 f~~O~~~tJllIl~~lt~fC 

&lay g”lcl’;iil>l. It ;llf(~\\~s iltr gt’tit’rat~il~i of 500 p-, riwtitilc 
plscc nith ICS\ tli;rtt IO fn jitw axI IO 11, tcpxt.tl~ilir~~ witli 
tes;xct u7th ?tiL. lina~~‘c hi-:tm. iti\idc th;* s;itn: 2 t1tk rmili’. 

ftittoilit~tiott. ____-..... 

c’f.10 i\ 3 iwe eleca-on fa\er tiri\ ctl by a 60 hlr\ 
I~ri;~~.‘f%c litl:tt.‘i RI’ !;~:~fttrtt~;,: t\ - ~‘l’~X.SS PIflIT : llli. Vl;~ClrC~tt 
lwt~~~ltt~s hiI! th: pttdii:i.il ttt 3~ tn,j(‘.mr i.mi~m\c~i clt’ ;i thcrm:otlti~ 
gun follr,\wl l,\, I\\<) Iwtliilttl,LT RF St: ,,c‘:,,tc’s vittt: 30’) ii> <tt1t1 
3i)Oh 55 511 I; fif: l‘~~~ij~ti~ttci~~. ‘1‘11~ II:~;IC \vill lx, oJxt-:~li~~l it1 I? 

jis loti~ IZf: J>~tl~v\ with 2 reJwlitii~ti tr,t’c 0“ 50. 25. 12.5, 0.?.5 

II/. llI\l.iC Ih1.S 12 11 ‘I p~11hc lct~plll t/l,. ,,p;tc~itlg lx~t\\t~t’t~ Ihi, 

clt.i.ttcitt ~~tttt:/ti’5 bill Ix tI k 7 I]\ (1: I 10 IO) ;ltltf tt:t’ bUl-1~~1~\ 

lctlpli .tIxx~t I5 175 : thy lltt’rti:io~lti putt u ill jwb\ idc 1 11s lhilt.itlcs 
anil tht‘ ~~tl)t-t:1rtiit~tli(. butl(.tl~:. ~111 ~‘t,tttpr~xb tilt\ Iot;2[ii 10 IV\\ 
IILII I SO ()I ptt:lbc ot t/i’: .YjS.S5 Rll 17 lnttt(~twr~ 121. frqt1ztik.~ : 
tiii\ Ict:gttl 1s ill 3)i’ t-i~~lu;c~il ti01s.11 Ii) IS j)\ tit illi’ S tntkl l~ttrt~~lli1t 
Vf’ttz ilfk-tCtiitl 1 of 11~ I:Ix~I- u tll dL~ttt:itt~I ;L ‘bi’t. :- 3,’ whd \::ibilii\, crl’Ilti. 
c)f)~‘ritlitlg fx’t,tt l(‘l<‘ts 0I It i: ItI:. III 0tXlCr tc> :c~t~trihttt~~~t~~ IhI\ 
s:abjfitq tttc tttt1i:,g \~alelll ot tk J”lld clitlli~l~t 01’ the lfl;lctlttt~ 

and ~II~,II .~~boc~:tLt.~l :lit’;t~~:tcxt’r11 id~,.Vrrmii~ Ink tx.(.t: tlz~i~;rti~tl ttt 
cmlsr lib ;i\~oi~.l my v;iridttotl 01 the c>fxzt,t:itlg px;ttm’tcrs thr lo 

,:itttsr or I~ttip tttt,t’ ilriI‘I *J‘t:c litnitlg i!‘\tcttr 1l.i~ ::I\0 ix.c‘r; cl2\igtii~tl 
it, clttirr II, iii, tl~:Aly C~iIlllI~~lll.‘ii I,>, IIll. (; il’l 1rtti tt\rd I?11 tttc 

cc~illrI~t (‘l.f( ) 

?’ 1:‘; stt’r\ G (1.1 p~~~~~-;itiitii:il~l~ pttlx ~etict-;ttcxL I_& 

hlo~l t,f thi’ t:ming ~~c~~~~~rct~~ct~I~ nf’(‘f.Ji) a~tttpottCtit~ 
C:LII be met \\,illt Lo ~i’s:~futirui of :tOoul .%I it\ for Ihr ticI:!; anti 
width of the. f)ttl~.~~. ‘I‘lic~ rcqt~~t~ctt~ct~~~ ;t:‘i’ ~ltt~ Iti?’ tist,ti;ti:- 111 
ltl? J,ltJXd f<f’ ji<tli’t:lt’7r-\. Cl:itig titw 01’ the RI: \II u~ititt’\. 
lxttidi+idth t>f Ibt~ ~Iii~.l~oili~~ i’t~‘ ‘I’IIC~ illi.l\l Ll>Cil aJ’Jll:!;ii’t; tl! fnltill 
a J”“)~?t;tttitii:t:llt- rittiing pttlrc g~wt;tt~x wit+ loi\~ jitter ;:tici gch;tI 
;iii’~~t;ii”r is ‘0 ttw i)r’~;rr~ttlirll,t:-ft, \> ti~~firimott~ prcx’t i’tli:~ll~ri 
circttith‘wittl liicli \t,it3tltl\. ~1tk.k atid t-w.9 s;gtul\. Wr ~~~,itltcii 111 
irnplcllletlt tlti; c.in twits ktl 3 (G ibl Cortu;tt tli),tt-il utttg (i (14 
standard po\~~t’ crtppJi?s ‘f’t1e i;~\lrst prrst’t coutilc’~-s I(’ 
~~~tnpatthlc wi1lt tttts ;t1~pro;t~~t~ xi lk 7~1 A’; wtm’ 7,l ,41.S 507 
S !?iis Cmttitct-\ in ill) ;t ttt,t’ittttutt~ cloCli I’IC~IIICIK~ 01‘ 50 hff I/. ‘I‘tir~ 
\!ll~lli~tlll~~tlic~ ft~?~]ttCt”‘\ ~>i‘Itw 1’)‘).7ir 11112 ittutt~~tJt;ill~, :ttIrrioi- i\ 

iI ,235 hlli7 ti’ iJ\ f’“i~lil) \vlttl ;1 I(1 hiti J”‘“~“~ttllt”~lrt~ltl oi Ih 

ticlay hlld i~kiill of the fWlCC!. ;I1111 tills Cl~Kk kc’c~ll”ll’y \\‘I’ i’O\‘?i’ ;I 

2.CYJ7 ttl\ range ill 37 11\ s’cpk f111 tw~lti wlttttg5 \\lrictt i\ tlt~vr’ 
1li:111 enough for ottt- :tJ~J~lrc;~:ic-~15. 
Jr additi~vi tlr tlic ~:““~“~~t:“ir:irii~tl 01’ 111~ ~.lvl:i! ,~,rd lt.r~~~,lli 01 tl I’ 
pt:fai~\ :t is ,tI<o J~Gw:l~l,2 (I, :ttoo,~ i11c r3:t‘ ~)i‘tiii. g~~rirr.itr~v~ ()I’ rt I’ 
fmlw (SO. 15. I? 5, 0.7 fJd ;itld sitigli: 5tiait :mil 10 lt\t’ ;iti 

itlt:rIlal 31.2,~ h111,~ i1lk.L fill ~~l.tttd ,tlotii’ ~~p~r.,tiiclti II{ 11.~. 
Ill~dill~ on:’ ~‘1111tlL’<‘lo1 111’111~ litt!m c’;ttl Ix! IlSLYf IO J”“,“““” 4,tti’ iii 
III’0 ,~Ilf\~~ y~‘ll<‘r‘ltl~,-\ ‘l‘ltt ?L’ (i f8 t tttcklul~:h i\,ill !Y irttplr tttcttl:~tJ 
in itic dtl~f~2~1~I (; 0 1 ~:t.iti’\ i’i ut:cllli9g Ihi* (‘I.10 ~~~1311fxw~t~t~ axl 
?\YlJ bi. ~)~tlc~t~ri.~t~i/i~;! I>\ 1’1(. \:,t,,t’ I<.\i’l :tt d i1:x.i \t~tl;rl\ 

I_;~u~l~~I,ut~1lt ;I1111 (II\/! 11w11011 OIlI c’ tC’\t’t ,lIlil ..l(K i, +yl 

I :li’ .: I ..’ Ai hll Ii c’ii > . I* \I;!il<li I, ;i’tict,ltc~l r: t:it I‘t‘l I ) 
l‘li]) 110;~s il:\‘tLitttg tilt’ ft~qtt~t~~\ 0: t/it .10Li.7ct \if Ii ~~~til~,~rr~~~tii~~ 
I~iirli~lli~l~ IZI. j\tli)t iti.il.tt:iii~~. ‘KC .1’~‘1.70 hl! I./ piii): ix ,t btdi: (1’ 
lllc dt tt~,ttl~:~Li.bt c‘; s, tr! ;,:~i~ili.tlot f~h;tki ~~ic~cil oil ;ttt o\~‘tt 
li’tn~~~:r;tlitii~ ~t;~htl]/f:rl cl~tar-ti rCfi,i-ctiCC ;tt ‘)‘).().il 3\IlI/ ‘l’lii, 
.\tahiltl! of thi. ri*li,ti.t3t.i~ i< tx~trt,r tlt,itl 5. 10~” /‘(‘I’ d: :. fh1h i:it 
ptlase lct.~hCtl 5~.iitt;t’ ;it;ti thi. (fttdt-l/ tc.t‘~tVttc’i’ %ttc’ c,~,;littli~~~,i;rll\ 
,i\‘;til,~i>lc ~c~!~~lrc~iwriti ‘I I ii. Ii’ ~~~!Ili~‘ll 1,111 ill 1%. li:l~‘t<l!‘llt- 0’ (‘I Ii-) 
1s IIIC 50 Iii :\(’ l’t(.i]llc~tlL~\ I llflii its ~llt~ll,i!il1l’;ll~~i. ‘l-tic IlIliili~~ 
rc\cl pttfw ts gctlc:,ltcti 2 (JatrIyt (II periocl ;tftr.t tlw ;xiGt.x rist-0 
c~t-nsiltlg of tllc nc. 111;1111 w~ll,lgc. Tti LL uniJ’ltlllti~ 0: tt1c Il<‘X;t 
pcaitive haIf pcrioti 01 1% 31 ,235 JLII Iz I;l)lltn~iti,g :liis rt’4c‘t signal 
is dottbletl ;txwtling 10 tl:r ft~llowittg tittie di;igr;ttti. 

SUEHORP,O,4IC RF SYSTEI1 
I 

rJixyq 

Figire I : Sclwmatic diiigratll of the timin; sysrcn2 d~CI.10 
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50 H; S,G!<I.L IN aJurPUII/FE 
,.!l,, :ni k,: ,,iilll ,l‘:ic.Li ._.~~... 

YERO c.=osc*IIc DbTECTllli .i ---- ..-~--- 

-lrul. I ---unh -- 

fiiEL*,Sil<,: CCv<PPs:TC El’j’itii ..rLrLn r-m n 
I.iyurc 1 : luili’lg di.lyiil:l r~l‘ltle cloikhsct co~nposi[~. I;igrj;il 

pllmtlorl 

‘I‘hiL sign;11 is m-iplifixi 2nd n~liltil)lexcd in or&x to tx 

;wail;it~l~ at eight outputr with an amplilt& of 1 vo:t on 50 <I! 
t2 bolt\ f<~ the rewt l)ulsc). In this \~a> the [:I-c‘ict md lili’ i~lo~~li 
Sl;ill;lh I;!r lt:K (; b-t tMdJ]eS KC ;l\,,tihblC 011 ttl? SiiliiC ::lhlC. \ I], 

10 fi\iy (i (7~1 Ill~xlulc\ c;m hc j;ii,y chrlilit.d ;Ilcmg :I ::rl!l<, 
(lcli\~ellr1~ Ike signal on ;t d1st;:ni.c rnilc,h I~mi:cr th.lll tli~, (‘I .I( ) 
(lirlltYl\iilll’r. 

\’ I ,I,./,,- w 

/, :i, i.ill, w 
!-. 

8 ,iUl,llJl 11,) I,, 25 111 

I. L 

.,I- -.: 

4- ..~ -~- P 

L_ 

lir\.wil<lrl. 
L/,,I//J,J\ II’ ,./(_ I,\1 

g-g \ ( ;,:j,;;,, , --‘Y. 

C-----.--e-J ,,,a ,1, r , I, I 1ilWl~~lli 
1-i;’ 111’ 7 Int~m imn:c.tioll 01 thi, 12 II\ slay\ timing ,)slclll 

~iull/‘i~‘l1~‘rlrh 

! Irgli ;~i~i‘~ira~v tlliliwl ciu1t. _-... ..rp-.-r’ - .’ 

l%r v)rn :il~pl.i~;ltiilfi UC net4 ii rirrx h;iw with a Iwrc 
prccisc setting ;III~ ;I li)\\t~ jitlcr. WC will wr ;i streak cmlt’ra, a 
fat digiti7cr ;ir~l ;i ximplin, (7 oscillnswpe foi- nxisuren;rr~h of hc 
tur~~iwl lxxm tnic4~p:1Iws prametet’s (length, lxtrilslte s~ltcllllcs 
twnchcs, cl<) A i‘onyc~~ici~l ad ilcxihle appronch to tilgger kSC 
instl umcntb w(l.~ld tc 11) use a time hnsc 5y~ichronized 011 IIK RF 
‘~I~II;LI ,IIKI prcji:l ;ilnni;lblc nith ;i glxd r~set;~hility ‘I‘hc rilo%l 
wingcrit ;tplili(~;ition I’I Ihi, triggrring 0 f tllc htrcak ~;UIICI-;L u+icll 
ti~~r:x~~tl~ ;I jlltc inl;,t i$\r to IO l77 (our itt-c;ik cm:c*:‘d trlggc’r 111l)Ut 

\~gn;rl ii’tr,~ hi. ,j -1 ~v011k I q\ri<c’ liiw. ill rl\ long sigrlai). 

1’1 illcipjz 01 !j~~~iri’vI 

‘1’111~ 111gh i-~wl~~ti~~i I~r~~;i~-;~~~i~~~;!t~li. dchy sigcal is 
gi’ncr.;iti.tl \Vitll iL I) flip flo;l circuit usin, 0 the 400.76 MIlr signal 
as ;i clm~k. ‘I’0 xl ]>Ii’ciiely the c1cl.i): Pi the Otlt~)Ll~ pl1lSC W.. 
ch,i~igc 111~ ‘31i.isL, 01‘ the clock sign;11 win, 0 clcctl-oniL~ ph;lsC: 
shifters ;III~ iv<’ bthlzct the I-i;ht pcrioii of the clock using the 11 
111p11! toi- tt1v I( Ii, t 11 I x:t’i dt-Ia\ Wring xwrtli~ig to the figm 4. 
‘I /IS L ;lfxL’;tll j~h IV ,1,;7t,, diGb ri:~t introdwcc :L:lv :ir!ciition~il jittel 
()II-ibvi:‘iili! Ilit. i.ii:ll1.~5j \c~lt:ij;<, :\ not nr>i\yI nnd;s V.is> lo COllt~~~l 
mlth ;i I )A(.‘. lJag th:- cI:I~~I~sI circui: g~vrn klow we pet :i 0 1~ 
200’ I‘III~C cl’ phad= xhift rin ;dtiitiorlnl phase inv:] ter mldu 01’ 
,Inot’bc:r 3 tili h!,hiritl ti.i.~~An,ktril b;.v 3n ,2SGA switch incrcascs tht~ 

ph;~x il:it’t rmg: (if ISO” (ficurc 5 l~hotc~pxph) giving ;1 ? 11s 
r;inge for the t’:nc s~tiir~g of 1% tlc213!~ 

l:lgurc 4 11 Ilip 111-y ;imi ph:w shifters wrangel:ieril 

I.lgiirc, .i : l’law 5hk1‘16’15 r-unge rwi~5uI-t7r1i’nt 
(:i,lil,liiiltli,:l’li;t\e ;xkir tiiqday) 

t’111~c.c ;III~ ~‘\;.lil.lli~lli i$lilr I) tl:l) i:l<p 

III ~xdcr to hci\c ii ~c:l.tl~lc olxrdticm 81 4O’i.‘76 hli 17 antI 
ii IOU rise tinx (II’ the ~~utpiit wt‘ il;ivc tlecidzd to use ;I circuit ahlc 
m qkmw with ;I clock i‘reclucncy of I.5 Gll7. Our two rmin 
coni’crns \~err ttic rt;~billly 01. tht: p~op;l,la cr-ticm dcl:ty betweerl lhi 
cloth irlpu rml 11x output ::nd the i!lsmsltivity of this delay IO ihr 
l)ohition (;tnd j!ttcr’iof t11t’ 11 irrpu sigwd l~xl~ng dge. The circuit 
that we have twt~d is an tIL)Rli ’ 2001 devsloped for the 
syrl~lll.ollis;ltic~~~ (-II’ high rate tligit;il ~i,lllllitllliC;lti(~ll data links. 

The drl;iy ji1tt.r \~;ic I~W;I~III-C~ u\ing ajiltt‘r fl-cc 
3 I 2.15 MI Iz \i;ll;tl, suldi,irrt-onic {if tlic 400.76 hlF-17 clocI\ 35 till 
D input signal. The 31 ,215 lv4I-1~ signal grrw:mxl at the 0u:put 
was mxl 3s ar ?s:t’rlT;ll ti-iggrr t;>r ;I wrnpling osc~llo~ccq~c nntl 
the 
?9OS 55 hlll7 hi” h;iclionic 01‘ 111~ clc~,k sigilal (fib!- hcttci 
acnsiti\itv) vi5u:tlixc! 01, t/w ci~cill:~~c~!p~ a\ slhw71 011 figtit-c 6. 

i N f’ II T 

r -+.--a :--_ 29-~~~~$+-1 

r. .-. ^.._... 1 

’ CLOCK 495.76 rim t- 

,,,,,-, ._--ij--;j*:1&6;“‘G 

Vz,r-lCdF ----b.4 8’ : 

gLIi 

TR I GFFR FLlP FLOP pkla*e slilfterl D INPUT 

: /is 
-A- 

L........______._~.~.~~..~ 
3”T 

I-lplt\ 0 : Ikl;:;,~ ;ir8kI ,sitl,7 I‘i(‘:l~llri’!iir’iII 

Wilii tlic ! iyht ii iiljiul I:hzsc ih:l‘tc.r etiirlg 110 
~tlcn\urnble jittci. wth citwn’d, 7%~ dri:‘t of rhe output sip-11 for 
ti’mperattfre va:-iatilm. rncaaurcd or, the s3nw \et up w;15 foan~l to 
he less than lOp\ for 3 50* v;iri.ltikm of temlx’aturt‘. 
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We have alio mcnsured the variation of the clock illput tc ot~~put 
delay \vlth rzspxt tO the L) input Slgltd pusit~on (by vat-yi:lg the 
setting of the phase shifter). The result of the rntxwc’mms ;w 
giwi on the ctwe below. 

OutPut Liei a-d 

21s A 
~“- ._/----.- ..-.J 

i 

/ 

. 4 

17,; . USfaBLE RANGE 

i 

01s I- -=---. - I / -- 

115 2 I, s 3TS 
r, i”PCi. Lieid, 

I.iplrV 7 : I II)Rli’ Ytl I cloth lisirlg cdg~ to i~tpiit c!cl;il wrsu3 I) 
illp.lt 0 ,~itk~k ri\ing edgy dcl;i! 

.l‘hc iinpor-l;lnt pollI t;>r CIIII~ :ip~Ili~ilIil~ll i> LllilI th?LY I 8 

700 17s r:~ngc \t.lliw 111~ outpu: jl~tlsc is insensitive to w1all jirtub 
aI 1111’ I) lr’pll 

‘l‘cr lill the g;,p t,ct,\ C’i’,, IhIS 2 l\\ range ,111~l Illi. 11 I',> 

steps i+,idtti of ttlc G 63 pu:w grrler.~to~~ LlesCl-ilxd 2t)ovC wc tI\c 
;in AI) 9.500 i-ltigr;\tid clriuit m:~dr t>!, Ar1;:lrlg I)cbicc 121 ‘i‘llr~ 
clritlit allo\a tlii, ptct~~‘;~~~~tlr;ili()ll ivith X I:il\ :ii’~llr,li~y 01 It\ “:ltp”l 
plll~t~ with rc\ty“t ,o ;, :r,,qer pLi!.c. ‘l‘l:c r-;lng’ 01’ IhC tlela;, 
~“‘L~r,ll”“l.‘l~~‘,, I, i’ii & i, “I, ‘l,’ t+c t~iioi<~~ /If IIll. V.ililC~ or ci ‘;(‘I of 
t’x:crr-ai n’,i\tc~r cared/ i’,rlwi’rt~~r t’01- ou:- :rpplic:rti~rri l!llh r,‘rlyr :\ 01 

i‘olllsr 3’ 1,s ‘I h: jl.lLT of :l1c 0111p111 pll:~e i;!I t111\ dCh! Kll’gi- i\ 
;It>lllt I(10 p’. ‘1‘ ii’ illy :ml i,l:t[lilt lC\Ti\ .Ilt‘ Ii(‘l, ;i11<1 the cllll]l~lt 
ri\c tiri~ib ji ? 11, l.(w oirr :rp~lic;rtiiirl the circuit rs trrggcxd \qb ~.lrlib 
tri \ur (; hi pi~lu y~‘~~‘r~~~t,~r .rntl the outprit \iril:il i\ .IUXI 10 
v,diil,l:c: it)\, I) r111’~1r (II_ ills 1) lli:, l!fip I 1, 5L,‘kLYl t1\ Illi. I’)‘,711 
.\1t17. 

c&%"iWl lIf<Wl ~L11'CLlll. 

‘l’lil~ itur‘plutc u~lii~ili.iric didprdrll of ~rrr. i,irirr,t i\ Fr\‘zlr 
hKlOL4. 

499.75 “8.L ---- 
- -.A 

J-p rz-q . -* &::::~,,,I,,, 
Il.il.!ii. -- 

--J- -, 

:!x 

CLOC” IbiiV7 

: + Le2’1 ciL ILIP FLOP 
F”Llf CL4I’~TLD u:T” ii 
-i -,i :,,i’i .,<i I~l~:>,~I/ 

c*4 p:(i 1 
B::s _..- - - -. 

,’ -C.&J :::::,,, 

,--i&l 
,ilVF ino1 ii*, 95PB 

l i,..P ii%lP -*-- 1 

I 

f ;  ,r~ 

0 ::;ci 
IL DY 

I:‘“‘:- 

\/ 

T nrx -z21,s ’ 3&s PUIIC 11!111< CL,,i, 

Kgtrre : h SClrcrnarri dragram d the high ;ici’rrr:rcy tin,, j>i,sLa 
Clrc!lit 

‘l‘hc 31.235 hlt-lz suhh;trmoruc of the 499.76 MI 1~ IS 
UCcJ 10 r~iyrlchrrmirc the Icnding edge iIf lhe pdie ~Ctlr‘l~iltCL1 1,) 

the (; 6,1 rncdirle. This fi-qtlt”ncy is used instd <of the 
-IcN.7h 511 I:, Ixx~;r.la~ of the r-clatively high 20 11’ rix t3113c ot‘ t/w 
output of thz Ci 61 rndulc. The olrtp!t sigr?:rl of the I01 ?I EC1 

flip flop has a 5 11s use tin] e \L,lth a constx~t position with rcsprct 
to the 399.76 MlIz clock of thr HDMI’ 2001. l‘his signal triggers 
the /\I> 9500. ‘l’he EIVC iiwt xgrirf‘icarit hits i>l’ the :\I) i)51)0 

Iir”g:,:lrnr~i:ltioll input5 arc st:t itI order to scIcil tire pri~jw 2 ijr. 

pied inside the 32 lli stq3 of the Ci 03 plsc gwx~tc)i~. ‘I‘lru i’irlc 
setting of the ilt:l:iy is thcrl oht;iirxc-I hy the l?r(~~rrrr~~rn;ltlor~ of tilt 

variq) jrtlilX shifter ;lild O/X ptl;\w irrverter. 111 o&r 11, gcr;Crxlt 
an output prlsc with the lowest jittu u’t’ pgraru the three It:;~‘rt 
significant hits of the AD 0.500 ~~rogrnmrl~;~tio~l inputs 10 h.nc thtb 
proper delay bet\\ ee11 the signals leading edges at the clock arid I) 
inputs of the I-IDRIP X4)1. 
The va!ue of the I)r~~~rnrlll~l;itio~l hit\ of the Ci 6-l mxlt~l~. of tht: 
AI> 9500 circuit ar:rl of the I),AC tlrivirlg the varical: l-~h:!sc dliftcr 
for ;I given &I;I!J nre s:dctil;~tetl hy ;i progr;lni witeu in (‘ anti 
r~rnn~~~g on the loal conlrollcr of the G 64 hi\. 

Test ri’ycrlt\. 

‘l‘he de.:l;l~ of thi’ bigrl:il gt’rle”‘;rt+,-ti 11)’ <firi t.li.cllit c‘;lil hi, 

contiiiuilllsly v;iricti in it 2 11s r.~rxge uilli rcspccr Lo ii tititr 
I-cfcrencc. ‘I’hc ;~c~u:~,k~ ni‘ ttlc scrliti; ii l‘uttci:cbt: oi‘tltc’ c~r;utt xiii 
of tk rctcrcricc s~pial : \i c !~a-~c inc.~sured the contrihti:iruI i~i‘cnir- 
cil-t~uit to tlic jittcl. of the CI.lO linic 1w.i. u\i!ig agait ttir sCt up oi‘ 

he figure 6. I~lpl”‘~ 93 ;111d 01, s+lI\~' Ill? 6"J harllll~illc i,f tt1c 

3LN.76 clrx-ii m~;l\ilrr~li 011 ;i ‘1‘chtrorliY 11x00 r;ml~lirl~ \C’OI’c’ 
crtcrxil!~ trrsgcrcii ori l‘igI:rc <!;I h:,* :: ,jlttcr free sign;11 ~1~1 011 
figwe 011 ty the outpllt of iwr- time !7dx : the .itldiricu;il :ittcr dui 
to cxr cirwlt ori fix~~rc Oh is Its\ thdri 1Op 
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r-igurc 0 001 lh3miotti~~ c,f 111 h L 400.76 hit 11 clc);k i iiir;ilrwt \\,1ti2 
:t wmplirip s(mpv trig;md h:f 3 iitti‘r 1‘1.w sign;il TV) 31:d 
hy our liigli ;icculacy timing &l?:,iit (ill. 

A~rlcli\~letl~~~l~~~~ll~ : -.. .----ir ..__ 

‘l’hc author\ tharlh hl. LIIJKNARD for hi\ contr-rbtrtiorl to t!w 
wiring of ttle control cnde for Ci 63 motiules and to the innpr~~- 
vcriitxt 01 th? I‘.rst dwronic c:rctrit ;tnti J.C. JUSlf<l, l’or AIM hell: 
it1 the developnwn~ ot‘ the clock ccrwratc-jr. 

II J I:rr\l t9~:rrlr iIf the (‘l,lO iirl:ic, J.t’ I~Ol~l<I)ON. I.?\[... rliib 
cor1fuc:ncr. 

121 Ils+lctt P;i~k2rd : I)cclsiori circuit, IlDhlP 2001. tcctiriic;il 
data. septcrn1x.r IrjSI(. 

131 A~ixlog 11~~ ice5 : Al) 9500, di$t:tlly pr~q3xwxitd~ g-enrrxwr-. 
An:rlry protlw.3~ d;;r:~ hook, IOWO. 


