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A B S T R A C T

‘1’IK l’lato Ikp]css power syslcm mast aaswcr tbc challcagc  of
llIC I)CX( p,cacralioa spacecraft by rcdaciap, its po\vcr, mtiss aml
Volualc cIl\’elopes, ‘1’cchlldr)gy (Icvck)pcd by lI)C  N’c\v

hlillcnnium  l’rog,ram will cnabk  the pmvcr sys[cm to meet tbc
SII illp,cllt rcqaivcmcats f o r  lilt l’lalo ]{xprcss II]ission Ivi(l)oat

cxcccdiap, lbc spaccwaf[ mass and volatnc  badgcts.
‘I”radilioaally,  tbcrc b a s  b c c a  aa iacrcasing  t read of tllc

pcrccalar,c of maw of lhc power systcm clcdroaics  wilb rcspccl
to tllc  total Spacccldfi  ala%. With all of the prc.vious tcchnolog,y
f’ocas o]) bip,h dcasily  di:,i(al  p a c k a g i n g ,  tbc p o w e r  syslctn
clcc(tmlics  have ad bcca kccpillp, pace fmci]]p, lIIC sp:icccraft 10
absot b a rc]alivc  i t l c t -case  ia Ihc polvcr  systcm maw ‘1’bc
iactca~il)p, t[cacl cat] bc rwcrsd by usiag m i x e d  si~,a:il ASI(k
and hip,ll dcasity tl]~llti-cllil~-]]]ocllllc  (A4CM) packag,iag
tccblliqacs  validalcd  by tbc Ncw hlillcaaiam l’IogIam.

A s  lIIC si~c o f  tbc spacccmf[ sbriaks, t h e  powct- sys[cm
clccll  ollics  must tmcomc tighlly inlcgratcd  will) Ihc spacecra f t
loads. ‘fbc pmvcr syslcm rwcbilcclarc  n e e d s  (k flexibi l i ty lo
accmammlatc  tl)c specif ic load rqaitcn]cnls wilboa(  sacriflciag,
tbc c a p a b i l i t y  for gtmv(b  or rdac(ioa as tl)c spacecraft
tcqairclncats  cbang,c tbrmgboat tllc  dcvcloplncat.  h4mlalali(y  is
[1 kC)’ I.(l(lil C’ll]Cilt h( \$’ill lCdllCC tllC cI\Clal[ ~()\VCl s)’S~Cl]) c{~st.

AI IIIOUF,II  tbc focas bas bcca cm sbrillkiag,  tbc power SYSICIH
Volllalc aa(l  Illass, tbc cflicicacy aa(l  faacti(malily caaad bc

ig, aorcd. ]nctcascd cflicicacy aad faac(ioaali[y  will oaly  cahallcc
Il)c power  syslcms capab i l i t y  10 I cdacc sp:icccr:if[ pmvcl
rcqairu]~cals.

‘1’bc combiaalicm of lhc Ncw  h4illcnniaa~ paclwg, ing
lccl]nolo~.ics Ivilh  t h e  l’lalo llxprcss  pmvcl systcm archilcc[atc
will p! mhcc a pl-oducl wi(b  the capability to mccl a wide. rang,c
ofnlissioa profiles white rcduciag  syslcm dcvclopmcat  cos(s.

PLUTO EXPRESS MISSION OVERVIEW
‘1 bc I’lalo ]ixpfcss  offers all of lbc challcJ)gcs of a faslct.  bc(tcr

cbcapcr  missi(m  wilbout acccpliag t h e  associa[cd risk. ‘1’llc

missioa lcap,lh is approximalc]y  I 2 years \villl a tarp,c( laaacb
d a l e  ia 2001”. ‘1’bc Cat-I Cal trajcctmy  utilim a VcIIas-Vcnas-
Vcaas-.lapiict  gyavi[y amisl Ia!iins, tbc spacccraf[ flom minim ala
of distance. of 0,6 A(J 10 a m:iximalll diskltlcc  of 30 A(J froal tbc
sat], I)lalo  Ikprrw is a flyby of l’lato zil Id ils nlorm (:balcm wi[b
tbc cncoun(ct cmly laslil~g, a fcw days.

‘1’bc missiml  drivca  mass, volamc  and power allocations crc:i(c
tbc IIccd f o r  big,b dcasi[y packaf, iag, IJnf(wlanatcly,  analog
tccbnologics  sacb as p o w e r  clcctlonics  I)al’c not s c c a  sach
adl’aacm  in bip,b dcasi[y packaging, as in tbc dip, ital Icchaolop, ics,
1 Iigll dcasi(y analog packa:,iag  tcchuiqucs  availahlc  today, sach
as I)yb] ids and ]nixcd  si~,lial application specif ic intcp,rdlcd
circaits  (ASIC),  bavc bip,b noa-rccarring  cap,iaccriap, (Nl<l;)
costs, la mdcr  to mccl the cosl coastraials  impmcd  by t o d a y ’ s
ccoaonlical  cnvir(mtncnt, Ibcsc NI<l~ COSLS mas[ bc spread over a
Iatg,cl prod[lclion  1(111 lvllicb c a a  bc Sl]alcd by a  aal]lbcr  of
plojccts.

l:otl[laatc]y  IIIC Nc\v h4il Icaaiam l“tog,l-at]l (NM]’) ]cco~,tli?cs
the ccmmmic  prcssarc for the imlividml pt ojccts and ptovidcs  a
avcauc fbr  Ihc dcvclopmctli find  wili(iatioa  o f  Ibc ncw
tccbaolopy.  ‘ I  bc g,ml of tbc Nh41’ h4icroclcctronics  ]nlcp,tatcd
l’Iodac[  I)cvcloplllcal “1’cam (11’1)”1’) is to validalc  promisiag, Ncw
packagillp, lccbaologics, mmialar  build  inr, block dcsiglls, and
slaadard interfaces. ‘I’b C 11’1 J’I’ has a aalnbct  of members from
il]das[ry,  uaivcr>i(ics,  labma(ot-ics and N A S A  ~vi[h a coa IaKMl
p,oal of prodaciag  a madmap of tccbaolog,ics wbicb  w i l l  b c
nccdcd for  tbc ncxl  ~,ci)craliml of spaccctafl. l’lato lkprcss i s
oac of lhc maay cas(omcrs for tbcsc Iccllaologics
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I lo\\Jc\Jcr  l)c’\v [C’cllllology is only Jxlrl  of Ibc solution to JllCc( tbc

syslci  I) a l locat ions and skiy  ~vitl)ill tl)c Cs[ittl[ilcd  fun(lillg, plofilc.

‘ffIc ]>IuIo (Icsigtl  IIIUS1 bc Jno(l(llar  atIcl f l ex ib le  ctmll:,b 10 at[mt

pat IIIeIs  fot NRH cos( sharing,, AI(IIOUFII  this a d d s  to tlIc
Coll)plcxily of  lbc (Icsig,l), tbc bct Icfils sptca(t  actoss  ins[ilutiotlal

bo[ltI(iaI its, ‘Ihc ul[il)wc ~,oal is to bavc  j o in t  funclit)f, ftom a
Ilulnbcl of soutccs for tbc design of a coII)n)oII set of buil(litlp,
blocks wbic]]  can hc I-cconfjgtlrcci to build  an optimtlt])  sys~cit)  fb]
cacll t]]issiotl

DESIGN APPROACH
‘1’hc ])]tlto ];xpI css p(nvcr systcm  appr(mll e m b r a c e s  tlIc

Niictoclccll(]]lics  11’1)’1’s pbilosopl)y fb[ l)igll dcnsi(y pack;tgit)p,,

modulat  dcsi~,ns and s[alldar(l intcrfaccs,
‘1’bc pmwt syskm  at-cbilcc[~lfc  mus[  utilize lllis pllilosopl)y

Ivilllmll sacrificitlg tbc  c[ipabili(y fm clcsig,n oplimi7atioll,
‘Ibis

t~.quirc.s  a con)  bil)a(iotl o f  M[:fvf  parka:, in~, widl  acccssib]c
SU[ftlCC  Illoulll packap, illg, Will] inlclligci~l  partitiotlinp,  of the
power sys[cnl functions. a modular clcsign ctin cvol\c Ivilb  lIIC
capability fot ]atc cbti II~cs and minor oplimizatiotl.

I;ullctions  which arc comn)ot] lllroup,l~o~ll tbc [mlvcr S\WCIU. . . . . . . . .
S[lcll as polvcl  s\vilcllillp, p u l s e  }vicitb modul; tiw, riml lIIC
commaIId  intctfacc, c a n  bc ii)cotlm;itc(l in mixc(l signal ASIG
w h~(’h4s Ivitbout  much conccn)  f o r  fut~irc  II)o(lificatiorl, “1’bcsc

fullc(ions a r c  cot)sidcrcd  tbc  cm. buil(ling blocks for tlIc pmvcr

sYs~elll IJ’lllcb  call  bc colnbimi 101 specific applications.
(’crlaio funclions  art  cithcl  loa(l  specific or tl)issioJ)  specific an(l

tlIIIS r equ i t e  access ib l e  pacliapit)p,  on tl)c  sur face of  hl(hl
II IO(IUICS, flex pt-in(s (II s[an(lard  circuit boards, l:unctions such as

iltpttl filtcts, vollag,c  rcgula(i(m, aIKl trip Icvcls,  can bc acli~lstcd to

i])crcasc  (bc overall p(I\vcI  systcIII  cflicicncy.

POWER SYSTEM ARCHITECTURE

‘1’bc 1’Iu[(I  power systcn] (l:ip,utc 1) ulilizcs  a po\vcr Sys[tw
tilcbi[cct[lrc> which is dcsi:,t]cd 10 bc scalcal>lc fbr  difkrctl(
Inissi(ul powct levels,  ‘1’bc arcbitccl(lre  CaII bc cxp:itt(lccl  for

block rc.durl(l[!ltcy  01 point Icdu II(laIIcy.

‘1’hc p o w e r  sys[ct)]  arcllitccl~[tc  consis(s  of tbrcc ulliquc

fullcli(mal modulcs wbicb CaII bc ol)[it~lizc(l fot a  s[)ccific  po\vct
soutuc or Id tquirctllclll,
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‘J’bc l’owcr (lrJ)tml  morlulc  provide.s the main inlctfacc  with the
lm\vctsourcc,  ‘I’llcl  )titllaryf (ll)ctiol) istorcg,lll:ltc  tllcl)()}$ct b u s

vollag,c  zil (IIC pc:ik  poww crpmalinp,  poin( of lhc s o u r c e .  l’mvct

(’ot~llo l:llsol)r oli(lcs[ill oftl)cfii~ll(l)rotccliolj al)(ltclclllclr),for

tlIc powi b u s .  AIIIKJugh thcpowcrsys(cm is block  rcdundan(,
only  onc slIum rc~,ulatorwil[ conttoltbc po}wr bus and tbc otllcr

is a cold spare, ‘1’bc power bus must bc prokctcd  ftom all
possible slmrls.

‘1’bc I’ovm ManaF,cIncI)t  smd l)istt-ibu(i(m (i’h4Al J) m o d u l e
plovi(lcs t}tc  cuslol)~  load inlcrfacc. ]:acb l)) OdUIC  C:il) bc.
c(mf;p,urc(l  \\’ill] cus[om map,imlics  and discrclc ccmprmcn(s t o

Jlrf)\i(lL>t llcl(~:l(ls J~CCificd\,ol(ilg,C, l;zicl~illlerfacc  is~~t-otcclcclby
a po\vcr s\vitcb and is comnmndablc  via tllc  daizi bus intcrfzz cc.

T h e  l’y]olkivc l:lcctrollics ]Jro\i(lcstl]c intctfacc  to all ofthc
pyto  dcviccs.  The dr ive  clcclronics  can bc Chzingcd dcpcmlinF,
w) tllc  type ofinitiatot- used for that mission,

IIvcry  nmdulc  bastbc  same slandard d~ita bus intcrfacc  \vhich
cl)ablcs the spacecraft computer ditcc( access to each module.

“1’IIc  tcs( and intcgyalion coslsctccrcaw  (luctolIavinF, a standal(l

bus interface cmnbit)c(l wi(b incrcascd  visibility in(()  c:ich  nmdulc
for Icslillg. ‘1’hc f:lult protection improves by removing, an
inlcrl)al  power syslctn command bus which call fail and disable
the \\JIK~lc  siring,. With the ditcct  data bus intcrfaccj  a sinFlc
failulc call disable only cmcmo(lulc, C:ross-strtlJlllitl~,i  s:illtltl]cr
advanta[,,c of (lit-ccl  access to Ibc dala bus. ‘1’bccla(a systcm has a
ct(~ss-s(rinp, module enabling citl~cr flight computer to usc bo[h
(Iala Imscs,

S O U R C E

?
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.1>.. .. Prin,ary  Switch
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To PMAD

‘1’hc powct SOUICC for I’Iu1o  I{hprcss  bas s o m e  cxtrm~iinary

mission rcquitcincnts. Sil]cc tl)c sl)accciaft t~lt,:,cs floll~ 06 A(J
to 3(I A(J, tbc nutl~bct of p o s s i b l e  SOUICCS wbicb  ciit] bC

collsidcrcd  at-c lilnitcd Several different sources and
tcclltmk~Fics  arc bcinc, invcs[iFalcd  thal cat) p r o v i d e  90 W of
powct  al 30 All.

PC)WER C O N T R O L

I’owcr  control will ptovidc  the power bus regulation, fault
ptotcciiml  and lclcmctry. It consists ofa shunt rcF,ulator, power
cotlwrlcr, command itltcrfacc  and llt](lcr\ol(zlp, c(lclcc((lr.

“1’hcsbulll IcF,ukdm  cau t)c(l[J(itlli/e([  to]lto\’i([c”  busrc2,111rition
at the. peak oulput  pow{ of the po\\, cr source. ‘1’hc Sllul)t
]cp,ul:itor is dcsiF,ncd to bc sinF,lc fault  tolcr<{nl wit}]  a majority
votcci  cotll[ol circuit  and ser ies  redundant  pmvct slafvx ‘1’bc
flutnber  of po\vcr sttlF,cs }vill  dcpcnrt on lhc m a x i m u m  po\vcr
dissipation copabili[y  fortbchl(:kl slice.

‘J’bc shunt  rcF,ul:itor control eircui[ c:in  bc implcmcntcd  w i t h
multiple chips or a sinF,lc par(i(ioncd  mixed siF,nal ASICS.  ‘1’hc

p o w e r  staF,c  mosfcts ean bc pock[lF,cd  i n  t he  h4~h4 \!’it]) t h e

c(ltllllclls[lt  iotll]ct\vork itlacccssil~lc( liscrc~cc  ol]lpollcllls.
l’owcr(kmttol :ils(~cot~taillst l~cb[]sf  :t~lll[ }rotcctiotl”  \vtlicb  i s a

l\\O  ICVCI  UII(lCl\’OltilF,C  dCtCCtol. ‘1’hc tirs( Icvcl o f  protcc(ion
notilics tbc da~a systcm  of the Iuss of po\\,cr mar F,in A disctc(c
signal option  is available fot fi[l((~tlc)ttlollsl~,  Ioxlsbcdding  some
non-c tilical loads.

‘1’ltcsccond level ofptotcctirm is forasrvcrc  bus fiduli ordccil
utdcr~oltaF,c. ‘lhc i m m e d i a t e  rcslmnsc is to Ioadshcd via tbc
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l)tiIII;ily  s i d e  O f  tl)c pow,ct convci(cts  for t h e  IIol]-cti[icat ‘1’ilc hyblid Colltru] circuit contait]s all ofttlc switching, futlctiol)s

subsys(cms ‘1’hc SCCOIICI  I cspoasc is to in~crv  apt  the data systm

na(l  II ig,:cv :i fault ptolcctirm rcsp(msc,

l’o\4w coatl (II \vill pro\idc lbc command iatufacc 13cl\vccIJ t h e

spacccrali  data  bus :ild lhc p r i m a r y  s i d e  s\vitcl]cs for al] of (IIC
powci coavcr[cts.

A f ield l~r(~gt:ittltll:~blc  gydc may (l:l’(iA) will pmvidc all oftllc

log,ic  fcu coatlolliag, Illc pr imary switches. ‘1’hc dift’c] cat  fault

rcspo])scs  CaII  bc progrtimnml in t h e  ]~1’(iA, ‘1’bc II)(;A can also
bc u s e d  to distr ibutc ii po\vcI syl}cllr(>l~iz;itiol~ sigrml to cacl] of
lIIC po\vcr co]lvcricrs  ifrcquirtxl by the nlissioa.

P M A D

‘1’ilc l’hl Al) ful]c(ion i s  t o  pmvidc. pmvcr collvctsioa, load

switcbiag and faut( protcctioa, l;ach l)h4Al) III O(IUIC is (Icsig,tlc(l

\vi[b  a SC( of compoac)lki  accessible for caskmli7~itioa to specific
load rcquitcmcnls. ‘1’IIc nua]hcr  of I’MAI) modules depends on
tl~c llu([lbcr  of loads and tbc toPal powci  of tbc spaccct  all.

‘1’llc polvcl  col]vcrtcr  convcl-(s the pmvcr bus voltage to tbc load
spccifkt \IOltagW. ‘1’bc po\vcr Convcl-lcl  c o n s i s t s  of a hybrid
coIIt  IOl circuit  lvitll a disctc(c po\vcr ttfinsrOrll~ct, col]lrol  citcait,
iaput  fi[(cr  :iIKl  ou(pat frlici-, A c c e s s  to tbc maia tramrormct

a l l o w s  f o r  dcsip,a oplimi?atioa 10 a  s p e c i f i c  Iiac volhgc

dck I Illincd by pO\vcI  c(mhl. ‘1’llis  allo\vs the systcm  to acbicvc

ils II)axi[llu[ll cflicicl)cy al Ihc p e a k  po}vcr  opcrdlia~,  vollagc of

tbc Seal cc.

o f  a  1)(1 to l)C coavcr(cr. lmsidc  lbc bybticl i s  t h e  l’Wh4

cotlltollcr aII(l a  sytlcl)rollous  rcc(ificr f o r  tllc  pritnary  olllpul,
‘1’hc po\vcr coaver[cl- s\vi(cl]it]p, fIcqucIIcy  caa be syncbroniyc(i
f’lollt  50 (0 200” KI17,

‘1 hc primary ou(i~ul ortilc convmtcr is the spccific(i  vol[agc will]
tile hig,hcs[ ioa(i.  ‘1’ilis  oatpat haq tlw a(ivaala~,c  of a syaci)r(mrms

rcclilicr w h i c h  i)rovi(ics t)ipjlct cflicicaey  at a  higil irmi currcal

((J to IO A up to 5(1 \V). TIIC wltape ratl:,c of IiIC primaly outpat

i s  2,5  10 1 ?  VCic, ‘ 1  hc oatput  rcg,uiation i s  1’% ‘J’iIc o\cral[
cflicicncy  Or tiIc im\vcI convcvlct  \viti)  a sin~,ic oatput i s  g r e a t e r

tlIaII 9W% for aII oalpal iw\\cr rang,c 0r8 to 30 W.

‘]’hC prilIlaI}r Oll(i)ll[ iS pal[ OflilC Illdill CO1liIO]  100p OrtiIC  pO\VCl

coII\cIIcI. ‘1’i]c ccmttoi loop r~sprmsc  CaII bc nm(iific(i  to meet
s]]rcific  loa(i rc{iaircn]ca[s.  “i’hc pol$ct coavcr(ci compcasalioa  is
rcciuccri  t o  a iincar  controi  prob]cnl simiiar 10 olI:iIIIil

stabiiizal ion,

Ad(iilioljai voilagcs  arc a\Jailablc as auxiiiary  wimiings  rm li)c
nl:iia po\vcr  tratlsrormcl. ‘J’hc aaxiliary outlm(s  \vill r e q u i r e  a

J)OS~ IL-F, Ulator, “1 hC bOUW kCCpill~ po\VCl  Of_ (ilC  ]%’f/tl) lllCl(i  UiC

i s  dci  iwxi frot[l atl aaxiiiaty oatpu(. Ad(ii{iotml low im~vcr  ioa(is

call  bc :Iccc)IIIIIIC)(izitcCi by ooIcI aaxiiiary oulpu[s.

‘1  hc itlpa( filter is dcsigyc(i  to mcc(  liIc i)()\~cr  bLls  imi)c(iat)cc

ami  ]misc rcciaitciacll [s. ‘1’iIc fiilcr cicsign i s  (iclcrmiac(i by

rL”(l LlilL’[ll  CJ)[S il))poSLXi by  tile ]’OWCI (~otl[roi 10 Clisar’c tiIc pmwr

has s[abiiity,



‘1 hc oulpul  fillcvs  alc clcsigmxl 10 m e e t  tbc output  r i p p l e
rcqllirctmwts  of each Imid. ‘1’bc filler dcsip,n will cbanp,c  flola
Inodulc to module m) the same spacccrail.

‘1’hc load s\\ilcbiap, fu]~clioa pro\’irics  a crmttmlkl iu(cl face to
lhc load \vilh  ftrul( prolcdicm, co))]]))al)cl~bilitj,  and lclmctly.
I mad s\vilcbilIg  is accomplislwd  by 16 po\vcr si~ilcbcs of \vllicb
two arc u s e d  10 protcd tbc prnvcr bus f rom a crravcr(ct faII1l.
l;.aClI switch lIas a m i x e d  sif,aal ASIC:, po\\Jcr mosfct ami a
cuIIcI~l  scIIsc resistor.

‘1’bc col~ltollcd  iIllcJfricc  allows  mulliplc.  loads 10 bc cmlacckxi
to lIIC salnc power convctlct-. ‘1’bc soft S(ilrL fanclirm  cllablcs a
load to bc tuIIlcd  oa witbou(  affcctiap,  tbc outpul  volta~,c
provided  to the otbcr loads from (IIC srrmc 1’N4AI) moduk.

‘1’hc curlcnl  limit funclirm  provides coalrol  d~]riag, a load fauit.

()[lIcIs loads  on the smc pmvcr coavct-lcr  arc not af~ectc(t  whi le

l’h4Al) clears :i fault.
“1’l)c It ip level cat) bc sclcctcd by an cx(craal ]-csis[ot-.  ‘1’IIc Icvcl

caI) bc coafigurcd to (IIC r e s p o n s e  capabi]ily of t h e  prnvcr
Syslclll.

t:ach load is individually c(~l~~tl~:il~ctal~lc. ‘1’his allows for tip,hkr
pmvcr  IIIaIm~,CIIICIIt in fiigbl wbicb is ncccssary  when tbc p o w e r

froln  the source is limilcd.
1 ,oad Cut-rcnl lclcmclJy  is zi availahlc  for each s\vilcb. ‘1’bc

analnp, load carrcat tclcmclry caa bc coavcrlcd  t o  dip,ilal
tclcmc[ry  by tbc command intcrfacc. Since tclcmclry  is availahlc

oa cwry s w i t c h ,  t h e  pmvcr convcr~cr cfficicncics  can bc
calcul~ltcd ill Ili:ld as \vcll  :]s ihc irlcnlificalirm of load variations.

‘1’hc coll]maad  intcrfacc  and powct switcbcs arc pmvcrcd by an

auxilialy \viading  oa ttlc pmvcr crm\’crl cr. ‘J’be 1’N4AI) mrxtalc. is
csscnli:illy  self crmtaincd and caa trc a d d e d  and I-cmovcd with
Iil(lc impact ml (tic syslcm.

‘J’IIC  power mosfct is aa N-cbaaacl  dcvicc wilt] a typical (m-skrtc

rcsislal~cc  of S ( )  lIloblI1. ‘1’bc  iakraal Cbal’gc ])111111) a n d

Icvclsllif[cl allo\\s tbc s\vitch to bc usc(t in dif(crcnt
c{)llfig,~lriiti(~l)s. Swi[cttcs can trc crmncclcd in parfillc]  10 rcctucc
tl)c volla~,c dmp  for bis,h current loads. II also can coafip,urd for
a sctics/parallel or bi-ctircctirmal  conncctioa  to tbc load.
Additionally, tbcsc s\vitcbcs  can bc coafip,urul  it] various ways to
meet critical load rcquircmcnts  or 10 provide need cross-slrappiag,
bctwccll  Iwl(ls.

‘1 lIc crrmmaad intcrfacc  is via tbc s(aaclmd iatcrfacc  to tbc
spacccl  aft data bus, If tbc data lMIS is isolated, I’MAI) can

Inaia(aia  isolaiioa  bclwcc]l  the pmvcr bus and a jyoup  of loads.
‘1’llis spacccv  afl groundinr, can bc oplimixd by pmvidinr,  a
I’MAI) sl ice for cacb subsystcm. llrwcvcr a  sys[cIn trdc
bctwcca p,l-oaldillg  and  tbc impact of an additional intcrfacc  on
tbc cla(a bus needs to bc drmc. Tbc sys[cm c:ia bc optimized for  a
IOWCI number ofcoavcrlcrs  10 rcducc the volume and m;iss

PYRO ELECTRONICS
‘1’l]c po\vct- sys(cm tmdilioaally ptmvides t h e  pylotccllnic

c(~ll]tl]:ll](l ill?, f~ll~ctio]l m the spacccfafl, ‘I’ltc command intcrf:icc
ptok’ides a dirccl ]iali 10 the cn<,iaccring,  ci:ihi  bus for  pyro caablc
and cvcat comma ads as well a$ tclcmc(ry.

‘1’hc pylo drivct iatcrfacc dcsig,n  i s  dctctmincd b y  tbc

tccllll(~lopy t~ftl~c  s(ltlibs al~(l[ictlla[ors  tlsccioll tllcs[lacccraf[. II

i s  covisiwv.’d lltal lbc switchia:, !cchnolo:,y  f r o m  IIIC l’h4All
funclion  can bc u(ili7cd  bcrcto iaili[itctbc pyro dcviccs or\al\c
drive clcc(ronics.  Wi(b tlic capabil i ty for isolatirm,  and cus(om

prnvct c(~t]\crsiot],t llc]>ylo clcclrc)tlicsl ]loclLllcc atlaccollltllo(  lziLc

cilbcr a NASA standard ini[ialor or lIIC addition  of a Iascr pyro
intctfacc.  l)csi:,a  of Ibis mmlulc  is greatly dcpcadclit  cm the
iai(iator tccllnrrlop,y  Cllmcll

SUMMARY
‘1’hc l’lu(o bkprcss l’mvcr  Syskvn :itcbitcctuw  combines I,ipl\

dcasily  p:iCkti:, illF, tcchaiqucs and discrc(c cmuponcnts fbr  a
rcduc{ion  in ti]aw  ancl \IolLImc  \villmal saclificinp  fancticmalily  m
cflicicacy.

‘1’lic ]mwcr  sysk-m arcliitccturc  mainlfiins  Icvcl o f  flcxibili(y
wl]icb  can bc casKm]i/cd  10 spccia[ source or load rcquit-cmcnls.
‘1’bc flcxibili(y \vill ult imately imptovc  the OVClilll  cflicicncy  of
tbc.power sys(cm. Ily baviap, a ftcxiblcdcsip,a  \vhicb is modular
as well as adaplablc, pmvcr syslcms oa fultlrc spacecraft caa save
lilllc, coslat](l  llla\s\\itlla l]litlil]l~ll]l ill\’cstll~cl]tofdoll:irs,


