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UP(;RADING THE LAMPF 201 MHZ RF GENERATORS

W.M. Parsons, J.’I’.M. Lyles, :md i-1.W. Hnrris

Los Al:imos Meson Physics Fncility
lbs Alamos Niltiontil t,al-mratory

INS Almnos, NM 87545

AbsIIilH

Ridio-frcqucnuy gcnerim)rs, opcri~ting ii[ 201 MI {z, powwr [hc first fOUr slil~~s of thl: 1~)s
Alm-nos Meson Physics I:acility (LA MPI:) :iCCelCrit[(}r. I;ii~h gencrii[(w consists Of four
s[il~~s of stxics-connected. VKUUI1l-IUIX! illllplifiCrs. The first ilmplificr is ;I gri(l-

ildl]liitd ictrodc (h:\t pKKIUCCS 500 W p~iik-pow~r. The SCCOIKI ilmplifiur is il drivc-

modllliittd tclrodc [hil[ produces 5 kW ~~ilk - jIOWC.I. “1’h~[bird st;ig~ is il grid iind l]lii[~l
modliliitd tcmxic thilt produces 130 kW p~iik -power. ‘IIC lilSl Slil~C is il lllillClll(NlllliltC(l
Iri[wic [I)ii; produces 2.5 MW Pciik power.

A llllxlcrlliz,:~lioll progrilm Ilils hxn illi~inlcd I() impr(nw Ihr rcliiihili[y (~f”~il~h of Ihcsc

sli~~~s. ‘1’h~ first IW() SI:IgCS (J ~ii~tl g~ll~rilior w-c Ixing rcplwui with ii single. driv~.
lll(xllllilt~’d, s(did-sto[c :mplificr, Spm’ilic’illi(ms (or IIw ilmplil”icr design, :Imi
rcquircmcnls for inlcgr;ll ion i !I(} Ihc syslcnl ilr(’ prcscntc(l. ‘1’hc Ihird sl:lgc will Iw

LXMIWTIL’(1 [(} :1 (lriVC-lllo(l UIiltC(l sysll.111 using 1111’r[lrrclll lrl[”(}(lc. ‘1’his lll(~lifiuilli{)n

involves IIWdrvclopmctII of ;I 17 kV, 15 A swi[chin~ siipply I() rcplncc Ihc prt’sun[ pl;itr
I)lodllliltor.” I)csign r(.quircmmls l.(w [his switl’hillf: sllpply :Irc’prcscn!ul, ‘1’hc I’illill sl;lgL’

will rcm:lill pl;llt’ lll(NlllIilllXl 1}111will L“olltilill ;1 llCw (Irivcr unil Il)r 111(’Illoll[llill(ll” IIIIX”,

hluuluKliYil



to improve the reliability of each of these sttiges. Addilional]y, di;lgnoscic improvements
are being implemented ar each mnplitlx ICVCI. This will improve trnublcshooting
techniques und nllow trending and F~ilurc prediction ctipubili[ics thiu wu-e not previously
available.
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Technology was iiwardcd this contriict in AugLisI, with the prototype timplitler m hc
delivered in April, 199.,. Ttible I lists Ihc spccificiuions for this ilmplifier.

Id21LL
-“’ ‘ “’”’

1. Rtit~d ~illi OUlpUtpower 5.5 I(W
2. Opcrnting frcqucrwy 201.25 Mllz
3. Ri~ld CIUIyfnctor I5%.
4. Milximulll VSWR Of cxtcmiil I(]id in finitt
5. Cf:lln 40-45 d]?
6. Bitndwidlh * 2 Mlly. (-.3LIII)
7, opcrming mode (’lilss All
H. I Iilrnlonit’s mld spurious noisu <45 dll(’ ill 5.5 kW

9. Lincilrily < I (Ill

I(). Rise/fidI limes during rf drive nl(x!m <Sps
I I, ovcrshtwt duting m(dulmilm risu [imc <5 ‘X
12, Amplifkr cooling 45”- (}5” 1: WillLT

I 3, opcriuing illtillldl! 73(M)fL
14, Amhicm Immidily () - q(lq.

!5, At= input ~OH/~~()V, ~ .l~hils~
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To mitinmin efficiency and s[:lbility in the PA, the 4616 stil~c is operatwi wi[h sulTicicn[
drive tO stiturilt~ [h~ 7835 PA ill ii particular ~i~[hti~ cunen[, Power to th~ linil~ is
controlled by il closed-bop ilmpli[ucic-control system which drives [he 7X35 plm

modulitmr. The 4616 is not cm-m-dlcd hy this hx~p. AIIy droop in lhc ~i]pi~~itor hmk
voltage over th~ duriltion of LAMPF’s Img pLIIW( 1035 mi~mxwonds) will ills~ ilffccl
the 4616 output Power due [() the common c(mmxtion iirid lnck of gilin Icvcling in the

46 I (’i.

At 1.AMPI:, ii IICWiln(d~’ power SU[)l}lyI() ~plil~’~ th~ lll(MILlli~torwill k spucmifi~.(lill](l
prmwrcd. ‘1’llL~l~~n[lltivc mqllimmtm[s for the power SUpply :Irc I‘7 kV Lhmwid~ 3 A
ilVLmril~U currcn[. itn(l 15 A Ixmilli currrnl. lkX’illlSL’(}I Sl)ilLY t“(NISIrililltS ill IIIC RI:
quipmcnt ili SIC, WC ilrL’ c(msi(ltri Ilg il high (rc.qucncy lTS(Mlillll p)wcr SUppl~ il!i illl

illtC’rllilli Vc’ 10 il nl(wc l“(NIVCllliCUlil I .?$ il~ p(nm’r SUpplym ‘I”IIC cxisling .1(116 Ill(Mlllliltol”

t’hiRSiS rquirrs I() sq:l:lru fll’[ of Il(nw Sl)ilCL’. A higti fI’(xlm~Pl’y l~~ilililnl p~w~~r supply

with lighlwright lllilgllC[ilX illl(l Lx)lnpm-t filter Lst)llqlt)ll(w[swill 1~’sulllllicd to l“il inl(t Ibis
SllilLmL’.‘1’IIL” tlcsigtl ~}lml}rotLmL”tiVL”~“ilcwilry for fil%l SIllllt)ff 111111(Nlllllll L“rowhilrl’illg Shtmltl
Iw simplified (Iur 10 [hr rmlutwl st(m:d mwrgy. ‘1’111’dcsigll will still h:lvu t[~ Ilillilllt”l’ 1111.

illllollll[ (d’ S[oll’tl Clll’l”gy :lgilillSt il[low’ilhll” high frl”llllrll(.~ rip])h” ill thlm {NIII)III.



addition to switching the anode voltage, this modulutor opcrtitcs quasi-linearly to provide
closed-loop power control to the acceleriltor during the individuid bwm pul.scs. Drive
modulation is irnpmc[icid with the 7t135 duc to its tendency to self-oscilla[c when drive is
removed and the iinode is energized.
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clock for the iwcelerntor is changed ~li~tive to the piir[iculitr it~ line phii~. This dyniimic
regulmirm problem can cause incidcn!id screen modukuion which iiffe~ts the rf power,
since it is amplified through dIc plate rndulitlor. This particular phenomenon is not well
understood, but does :;tem from the use of il single-phmc screen supply.

As a port of this program. iln improved video-driver unit is being designed to climini~tc
the.sc shortcomings. The first ghtss miodc, the 3-4007,, will lx ~plil~d with a high-
voltage power MOSFFW. which readily inmfi,lces with the incoming fiber optic link
receiver. Initially wc considered ~plil~ing bolh lubes in [hc video driver with solid-sttitc
devices. The hard Mw m(tiillilt(~[~ require wrecn drive pulses of 2(M) V M H A, Series
connected MOSF:l+rs ~iin withstand the Vdtilge requircrncnt M iI switch, hut lht!
iunplit[lde- lineiwi[y rcquirtmwnls nrc difficult [[} wxomplish simuhwieously. Also, dircc[
conmxtion of [hesc Sttllic.t)i)(llic[ors [(} [he .scrcun grid of ttw hild ILIlXmodllliitopi”could
he mmliahlc due :(I [IN’psibility of plil[t-[()-sc”r~~n iir~s. ‘l”hm~fore, wc will conlinuc t{)
usc ii VLICUUIII IUk txtwccn lh~ Iirs[ stil~~ i]tlti th~ m(ulliliimrs. n3 clinlinille the vidctl.
driver wrum-wd!:qw supp~y. ii lriode wi[h ii higher ~ii[h(dc cmissiol~ is hcing considcrcxl

[0 rCplilLY [IN L’UITTIII wtrodc.

An rxlrmivc pr(qgam is undurwny [t) nltdt:rnizc 111193) 1.25 Ml IZ rf }:~ll(*rillor\ il[

1,ANII’1~, ‘1’h~. t“irs[ IW(J S[:Ig(SS will IN t~t~llll}lt.[(.ly r~~l)lilt’1.(1 wi[h ii drive lll(~l[llill~.11. ~dill

Slill~ illlll\lifiL’1., I’IK’ [hid sl:lgc will lx’ L’llnn~rfl Irtml I)lill(’ illl(l %L-lll’ll 1111Xllllill(’(1 1(1

(Irivr lll(XllllillL’(1 ;111(1(X)lllilill il IOW slorwl ctwrgy I)l;llc !dlll]lly “lk I.(MIIIII SI;I$C will

liilVLm illl ilnprt)vul (Irivcr fol IIIC lll(Nllllillol” IHIW. I)iilglltlslit”s illlll illSlllllllClllillil)ll ill :111

S[il~L’S will IX’ gR”illI~ l’Xl)illklLYl. ‘lllL’Sl’ L.llilll~(’S illl’ lSXI)L-CILYI1(} Sllll~lilllliilll~ inqmwr
r(’liilhilily 1~1”[Ilc 201 MI 17 SVsl(’ills.
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