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In some electron microscopes, the gaseous enviromnment is also
used to amplify the secondary electron signal pfovided at the
specimen. The secondary electrons obtained at the specimen as
a result of the interaction with the scanning electron beam are
accelerated towards an anode positioned generally above the
sample. As the secondary electrons accelerate through the
gaseous medium, they collide with gas molecules releasing
further electrons which are also accelerated towards the anode.
Since the electrons released by previous gas collisions can,
in turn, release more electrons by further collisions in the
gas, the acceleration of the original secondary electrons
through the gas can trigger a cascade or avalanche of
collisions which, in effect, provides the amplification.

European Patent No. EP-B1-330310 (Electroscan Corporation) and
US Patent No. US 4785182 (Mancuso et al) relate to examples of
environmental scanning electron microscope (ESEM) which employ'



The present invention satisfied the foregoing need by nmaking use of the
serial poylo @aBdfrocontroller in association with a seri al plcgrdgyrasiss!
bidirectional bus interface (hereinafter geferred to as the serial/parallel
interface). The serial/parallel interface accepts serial cycles fromthe -
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RAM In this way another objective of the invention is achieved. I n
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6 DETAI LED DESCRI PTI ON In the foll ow ng description,

numer ous spexegfpgridetails are set forth to provide a throrom,(;mmn%
under st andi ng of the present invention. Hogever, it will be obvious to .
those skilled the art that the present invention nmay be practiced wi fhout
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During the FBFPBARZY @é@@ﬁrﬁ’tﬁ (ﬁi'-gﬂa]t-he i npl enent ati on of the pr esent
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in detail. Referring to FIGURE 1, there is shown a nmicrocontroller system
100 in, accordance with one enbodi nent of the present invention.
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or a peripheral bus device in one enbodi nent of the-invention.

Addi ti onakygegddo7phoul d be noted that bus device 103 may bepgfipdfysise 1N a
data processing systemthat communicates yia a parallel bus. . _
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devi ce 104 uhi j dgwisn a LaBECE RPNt {

is transm tP }?%ﬁk o%l?e%‘}r’ f‘é’ée?%gﬁc,?gg eﬁ%ﬁégd%\?/?%gd%? on at{&i%éft%éa}%mﬁ?
142, and t fompidising & IighthPiRe WE4Fh FERANGS MR fH%F ﬁ“%ce"ins
provi ded bysan agdefessbushdddnef gimsneeedr did erht)lcoM tshonntzand emnt0l
i nforns bus ,deviCe 104 as.tqQ a read or ite ogperation by asserting

read/ wri t e WEECHSs thosR RIS Fte% %n%%%%?gﬁai'ng of the invention may be
had by now referring to FIGJURE 2 depicting a bl ock diagram of an enbodi nent
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address count increnent signal 273, causing address logic 203 to address
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code. This“ is not shown herein, but it is well understood by one of
ordinary skill in the art. Input data buffer 205 receives the mbit data
bl ock on the parallel bus 221 of shift register 202. The data are | atched
into input data buffer 205 in response to data clock 213. Control |ogic 207
may control the latching of data into input data buffer 205 via input data
buffer control line 274. In an alternative enbodi nent, alternative neans
may be used to latch data into input data buffer 205. Such nmeans are well
know in the art. Control |ogic 207 also receives data clock 213. In
response thereto, control logic 207 asserts a wite state on RFWcontrol
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The address of the location into which the next n-bit block of data is to
be downl oagtedsngefihen provided on address bus 121 by addressgd Ag@;‘s The
write operation continues to execute "thesessteps until all of the data to
be downl oaded has been transmitted. Mcrocontroller 101 then signals the
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Preferably, said signal comprises detectable photons generated
by said cascade of collisions.



muti pl exer-with-latch that will store the current block of the mbit
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si gnal prov‘?gsed‘éon out put bus 381, of rowg colum-count state machine 308.
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bl ock has %%f';?&gggigﬂfioﬂfoﬁi gﬁgcgg&gﬂlﬂﬁ 101 and into shift register
202, the a a ed Tnto € selected one of nutiplexer-with-latch
304-0 through nutiplexer-with-latch 304-X by an interface clock pul se on
: i ng 311- ﬁfﬁ@gi@bénaibht #i0l hbe wrmhﬁuegbeely st pth fw:aaqiireeiaﬁui;s,
oaded into ress countey 303. Row_and, col umm_sel ect, si.gnal s are
gener at ed BV'a'? vf,e%?ﬁﬁﬂﬁ?céﬁngggt3F8°W38W&@%&Favﬁ0%s’colr%%v€%c nt state

machi ne 308 receives interface clock pul ses fromcl ock generator 301 on

interface ¢lo | i pe . r : spbodi I QW :
col urm-cou;gtl a?efr%a%%ﬁ%q%qs&%%esﬁla% m%l%%uqm%scﬁ%eerln
reset, rowacmirdanceunititithe HA¥eRKaoBES accunul ates interface serial

cl ock pul ses received on interface serial clock line 311. The logic to
accunul ate clock pulses is internal to rQw col umm-count %t ate machi ne 308
and is not FHBWE | 2 ddiSai B. FECEAGRAINDELAS: ELEVRLIMPseSTackdFl fled thss
not reachegib6rddop®y, col um-count state nmachine 308 increnents the
colum count, outputs the 14
row and colum-count and continues to interface serial clock cycles

recei ved oFigumed @ eandré aire|moke | deba3led Yiiewsa qff dswl exbodimendgeof

correspondi tQt I t [ole: ::Qfgff'o ded in a single
downl oad cyc e.o%u%%ec?%%}%%éa%ﬁeﬁggdﬁ%r# I'n i\(lz\%{&aqal m bits of data

are downl oaded on one cyle, Y would equal m An enbodi nent downl oadi ng

byt e- byt e- w&%&é@vﬁ &ndak Ugraf g¥ag%lsa!ﬂm@tﬁaﬁinybmev%sumast be Reatent

i nvention, after mcrocontrolle 1 first sends an n-bit address, row,

col unm- cou® &B§ @W%é’éﬂé‘%d‘&bFF9§F§’P§€t Y. For exanple, in an
enbodi ment where the entire address is sent as a block, Yis initially set
equal to ngeA%ft.glreitﬁ nérb.i t!s. hﬁave- been received, row, colum-count state
machi ne 30 presel ected value. This new presel ected

val ue would be min an enbodi nent in which mdata bits are to be downl oaded
in a block | N 2 Whi : I it
data are Sg#{e”g?{&e_ by- yétT.%?%ynv\éﬁ[PEﬁ%aeghgﬁ%ﬁ@ﬁ?u%%ﬁ?ﬁanwﬁeghglf
the clock #9c&eN fegienaisinga hRepy of neleehrons wWhicdodst ScRAPEINAYRINE
308 i ncr emgpleTitidd 'OW iGP W lgadeasial SehvEreameit GoUR chafde@UiBRUtS the row
and colum count on its output bus 381. If a reset has not been received
frommcrocontroller 101 on reset line 111, the row, colum-count state
machi ne 30%heogenerating neansutanpriseskanyelestand gumtl whdsht supptiesent
t he row an -coyunt s _as FOHS| 6 dEms ! kP I : S

received o%lr%glsl,:et s|Cn+é‘|£|1 £ ?)gée%ﬂf%ei r‘%bw, col amefl%%u%f_gg?gﬁ'g%mr%hlfﬁgﬁ%g
resets. Whehech&Fomexpeapewhiichn pasaescdirowsh @5 verliEiemt 1ot & ebatthimne
308 begi nspaeeyeml at bRtk WL eie | £5 H8d N s AN s @ (B Enel BRekh heRd1 9L

t he sequential operation of row, :

15 col um-count state machine 308 is controlled by its internal

cl ock (notTheovwa)riolize cofipenaditsClof kkheagumol AadsgotumanBzadeWwshéwhhén
interface ﬁgéiﬁ'le %I ock pulses on line 311, and the rate of the internal

cl ock may mich *greater than the rate of the interface serial clock

pul ses on |line 311. After sending the n-bit initial address,

m crocontr e 0 n d .1 T RPTR kL3 o S w
and col umﬁggd?gés %'r 3&%@5@‘# rg(?n? ?xovib %lunn- coﬁgt Egtg%fte% %gcﬁ?ngggo‘éﬁgég
out put | i neeBBionapfea theasdinght34i t sSTEE P Qfimehel ouwing 24 beepperbaked

into shiftaregpsBer hAnds A BIKvaARdlE d9%edicehen ddie COMPLIDYE P yhbgh
it recelveggnthe 321.0f shift r he state of the

)N %grtﬁill”%l bus egi ter 302.
first bit dfoTTEPBoRahdcHyIRETHEArHR 2 HECTERPRPAGIAG FLFCRARE FERRVE OB
whet her t han opeperti sitoubdde 4efromuhe base el aor upperi telifiarieal wayic

tato of renatar tes afin il TBY Ak PARHIRE R P S8 e

| ogic 309. In one enbodi nent of the present invention in which data
transfer is byte-by-byte, if a wite operation is to be perfornmed, the |ast
four bits of the conmand byte includes the | owest nibble of the first data

byte to be downl oaded, as descri be above. Read and write operations
are controlled by read/wite state nmachine 307. A flow chart of an
enbodi nent of a read/wite state machine 307 is illustrated in FI GURE 5.

Read/wite state machi ne 307 receives the output row and col unm addresses
on the row and col um address bus 381 by the row, colum-count state

o NN r o S -, ..



16 ' machi ne 307 tests the state of the output |line 391 of commuand

| ogi ¢ 309wodgrhbfie 391 is in a read state, read/wite statepdBeBINB1IZD7 _
asserts. a read on RFRWcontrol bus 123. It;then commands read data buf fer’
206 to latch the data on data bus 122 via line 371. The first block of data

}]9 beftse”twigﬁkﬁeéhét whil® kpivieh sedeecsschpaded isat e;hasidltemsp@wtu@h 333.
arter

f t t t . b t
machi ne SOVhPInE;En%\ﬁlt?gnggg?ggg E}Bﬁn%gg%ﬁ agd‘r‘}t%h& e?‘ﬁ'e resg 3? Hu? %eit
bl ock of dag ugeeaebyeﬁdaﬁ@pmran ardjamhxmst Hursold 244 amijlaessremrmhmea@@@
| nerement s e, addl S35 A AAUGES OiSodgl kel SRR [0o ! Beapddbsast o

i ncr ement § romread te machi ne 307 via ress
counter i nsideentf ltiree cHEP.36Af t & ¢@Y%¥i| ﬁr@ fife sRAUCed cbQ EHReaters pér thes

cl ocks the Qﬁt %so dvd@el.sﬁféé'a Q@tafi’a dd'@yPe/nbiel dd 8- S\% PSI¢ TED @fi e daled

is control Fe e seri cl ock ses asserted b% e 5 genera or 301 on
0

i nterface sepl élﬁ cl Ghe flange L A"F?%rSPHBoé'a‘drsé)ssl 831RSE BBeR™

i ncrement ed gh%e%nclﬁ P ead Sammwraupeaeu Iﬁa:ﬁﬂﬁ;@rébﬁlubﬁeredeflheﬂebyll
by mcrocontr ller 1 b erf rmsd,
read/ wri t etBRalBYARE ﬁ’nglé'ﬁ?%&gc%neﬁeesa? H ﬁg"‘?a&% é?t %%F oE8RV S8 When

m bits have been received, read/wite state machl ne 307 asserts a wrlte on

R/ Wcontrol. bus 123. .Read/ te t ' 7 S

reset has %E%n SEPPELte Vg{at rese‘?l %cggﬁme)ﬁga%%er%rbgfhé g%?%/r ?%e%gfgt
machi ne 30#hiekethe guhen.w sennectedctendnSounge 6fs cusTendr angsa sgurce
addr ess co ?t He a'%&v%rﬁfﬁlﬁécjﬁl?’?%he-r@@r% elée@ﬁr}i 1@'& ito aar €32bmdat

been asser ed o reset |1 ne % m crocontrol | e ti mfng of .t he
sequent i al capbedei BAshsldRipRPSI BLRBCRY BC3D? P E‘Bnt’-PﬁP 84ipg ppynting

internal cltpgknGae! ss attached to the base of the support 50. Alsb/
shown) . The_ | nt er nal

C ynchrani h rface
serial cl o®ktafheAnet %1it%%nﬁx¥’ﬁ ttat%éoflst h& i ﬁ?gpﬁ&tt #gfkﬂﬂéf bbgd:n& of
greater thsapphessihg Qfatierali mémseofalelamrmlﬁmohhel arstaode,
In.a wite,operation o] t a WAt S
data | ogi §6 lvﬁatgg%gg% f%a\rgsﬂr#]%e%% %%mtﬁxéé?/tgﬁeontr& I g?qciﬁd\é%d 8.
byt e- by- byEtectrosscyenarshddbyehbet fblaneningasiods Rl ayesarrelpsaéed

N1 bbl e O £8fabhbs!a I3k di gtéaban@@wl sades; raatdiscygsed ahen Dehd

| ogi ¢ 305 receives t conman te on the paral Ifé} g_sf 321 ?’]hl ft

regi st er Mllﬂiﬁérneﬁp byt A e W"}F%ro?:%nt?"bll € 15PR hi% gﬁ s 30RAR,|
Ioort :}’xl Té%hﬂiﬂlﬁlcﬁﬁ@balwl&:ﬂ he ba lghageblslse f ahaollilost sy a6®ytepending
ower four_bits n next..da Y, t nugper
bits. DatatfoBi Eh§0g’°rtgc° & #ﬁ% %889%3% trg‘ﬁg tp%tidé %’étﬁ# é%%ﬁ#? abus
321 of shiéorregpsnding0dpamaadent thesn haodeat ANPHEATT. 7%#’&’141?@51 cthOShlehen
concat enatgs+LBR b bhe high nibble of the first data byte and

W, b

AR Q% 2gd 3t
transfers 1t %’o da? @ g& 9d M crocontroller 101 continues to transmit
data on serial line Rx/ TxD 113 in this interleaved fashion. Data |ogic 305 ,

laL glhes tgﬁtﬁeumubéﬁg ffiss tdieso %fb#f&aédvﬁd.taﬂda coneat£nal 6vet hpakswge f
ni e an | | bbl;e_of ea ata, as descr o]
the data at® Hg}‘ﬁp‘l wyichaas Fiot‘} oPIoé'(? RHEH ?ﬁ?%’?gglée?g %i?kg% % o
pul ses geneliat bdteoml bffietBélcakt tyodiad tre aweldwemdendt caf bgsembdyt 79an of
ordinary skill that communication of data bytes using this nethod is

i ndependent of whether the node of data representation is LSB first, or MSB
first. AftBrenpblespbeceanashubdybdendefimas (a ceentral daeaspgend Bt vhacho

bus devi cerdO7 BYpr ea0MMHLLG , ShlgerBchhes 8Ré a3t igHl e piéde §hpt 95,
expands and then tapers into the second pole piece gap 77

~ before expanding again towards the bottom of the assembly 72.

The assembly 72 retains three aperture discs 76, 78 and 80

which act as spray apertures to remove stray electrons from the
beam. These discs are aligned with the beam path from the gun



on RFWcontrol bus 123. If, after mbits have been sent, .a reset has not"’
been asse Wstate machl ne 307 increnents address co

that the yﬁ?seszs@’of t he next block of data to be read appe;gé on a%&

bus 121. Address counter 303 increnents tife address on address bus 121 |n )
response tq, the address increnent signal received fromread/wite state
machi ne 307 Vvia address counter increnment |ine 372. Subsequent mbit bl ocks
of data are transmitted in this way until all the data to be downl oaded:- has

been sent, *ggqcs@&a Shh8! LRE éeieagieebs a%sre?t%ﬁ Ofp 18%Lld N8 ekhrical

SerlaI/para |nte ace 102 is then, read in the next operation.

The data prastiessigdy %@%@%n@%‘hdh%ﬁﬁgdbpoe}z PERESAIN CRY 1LY dle %é’fﬁqﬁa‘rﬁ%

descri bed hefei andr fhetheehiere Sotutrent e ta@ﬁ,pﬁé@plﬂbﬁﬂ wiehl eme Yole
i nterfaci n% bus devices w th an nbedded }é ro a |linted nunber
I

| .er vin
of paral | elP4945DuLes BnghFRRTRNTEURIAR (18 Bf BHE opbr SOPAGPESF( ERs -
t he data prrioessi hensystensepatavaedhbyhe ppesent nimge@S.0n and its
advant ages have been described in detail, it should be understood that
vari ous changes, substitutions and alterations can be made herein w thout
departing fithem ldeespicapt asremizlye74f alro i hasntdroranrulryr | gawity sbdch

appended Cla‘?‘."é&nmodates a final electroma netJ.c lens 86. The lend? 86

CLAI M5 m crocontrqller system QOITE
i crocont r (ﬂql’e’-’r"% [y CEDtrads Passagea B8l A8 Pﬁpﬁ??&fﬂ’ﬁﬁﬂ%” I /’@% PA§Sagend
a 88 isSealdlgndd aweht; the passageri dh-tehparkdieingntzsf acma

bus and & AGeSRAdEheS Sip L renaendit s bl TP uapthn qurent B

conmuni cat iteg wpkelrass dther i @ledhrempgnetdic sdedseiscr apdntsoahergoils is

wherein a {4 g, vl :F@:‘E‘[P:%':IC _ [ Il daa p

said m croco%’ﬁ oz%%er |ég %feesent e agégé ggg??gﬁ dgza%\%lc% %% onqg{'? gfassage

paral | el d&8aadee %mﬂfeﬁstéﬁ%@&ﬁgéﬁm feErRStdonoged 16 B8ui t

provi di ng an address on said parallel address bus of sald
erlal-tog‘gfeallel interface logic, circuit; g bus ice

adapt abl e RS & r%’s%c%nggawﬁlﬁ r &5 8F Qdﬁﬂe‘s‘?ted conical

bus of sai ghapie aInd Qqumddjeied nttth aaedififerentiali apestudeb9s.devi ce

adapted for accessing said data bus to comruni cate said parallel

dat a val ue. 2. The m crocontroller systemof claim| wherein said

seri al -t o- Faeabicditom of theteapasssesyily cl4 culsofearhbescanpeleetrical

a shi 5 t_resbh®i 180 “ALEHVALHs %8 % Audiia 4k Uor SAILhIHY khe BELEREDr

u us;

sequenci ngifobRe bPEEem °§oEBFeG°?~H’“§an CRIEELAB%Or SPF‘é'rPcFoWF-éHeFFEtBan'
SFH f;l cl Oﬁ? ?h@ailhamk x 5 ockhéeaueambng' |70y £1 96 Odaﬂtiués aaf gbs??war?ly
cl ock sign o] Qckin ter an out put a buffer.fo
recei vi ng g a&&LEn %aﬁ%edjoig g?ﬁ JIHE,q ac%ﬁ’aPS@ the housipg sgpﬂ°£‘
seri al -t o-@efahksl tl‘met eafvdty 1Sagi ¢ ci rcw t, said output data buffer
operabl e for latching said second data value on receipt of said

first clock signal fromsaid clock sequencing |ogic, said output data

buf fer assBRt URPsaPdessEoRs keleasede adn thed Lickanantiacathede &0 are

said seri aécééié@ﬁ%bbﬁ'byl Ftt}ﬁ;rfaascﬁié 0g2Ct6l FoHnt ;a ashaaﬂ%%ipmg £hl €Hbt
operabl e for recg é dregﬁgdata val.ue f,rom aid gar al I el  bus

of said sHIFRSFBYi SLBRCtigPoLihPEsCesTRL 4RIS OF the collinpe ¢
initiali zumgam mvtaars througholtheogpslei pheide opesatbry f or,r anrl vEpgap

command. va} Con?ggsa}l 78 and p@ﬁa{gﬁbv Ul t?:% S T dq&%‘éféléee%fﬁér

wher ei'n sa| rol crrcul ry conti gur es sal
seri al -t o-frr &0 eIaLvme@maé;d@ | egtenti r Egpm t the beamr éisgt whidpér athen
to be perfﬁmsaﬂdlaﬁsbgp%rﬂ@aab@uféﬁ fe EEEEY T s aé’néﬂaé

value fromsajd par out put , bus of said shift re ster sa|
i nput dat é’%ﬁ?e& %‘&‘i‘&ﬂ@ﬁs%?@“ causing two beam crossovers. The beam

then passes through the astigmatism correction coils 89 and
past the final lens 86 and past the electromagnetic scan coils



downl oad data value on said parallel data bus of said

serial -towmesit2owl interface logic circuit, wherein said i npot/GBet/a313e
buffer irs operable for |atching said downbkoad data val ue.

21 3. The m crocontroller systemof claim2 wherein said
control | ogioc Cithelligcan coil [@novates ahd Wedn tyo ofcampatsped bndtiffierthe

control signals, and satd input . f LS.0 efor lLatgching
sai d downl %&@“@’aﬁ%%al g‘éei %e s%’gﬁé% Y.%eS%?EQHIn 5k {:%Fuéf)g{\lﬁ% t(:)t}rc{nh% ttcrbeat a
buf fer contpartsimms. 4, The m crocontroller systemof claim2
wherein said control logic circuitry further conprises:

command logic circuitry adaptable for .receiving said coonmand val ue, and

for provi diihg @pertereofdmntihalghapllowing ghecRaFRADEe Oft &b RlQAtROD
adapt abl e WarONiARIbiRE kRad/f¥dv EofPead | PA6mOfthe chamber 5 in%d Gthe

serial-to-parallel _interface logic gisquit in response to the.first
command si §RAIecdr vER f?oﬁ?gﬁgﬁ dHdf c%b‘%cg:dﬂnr yoé aﬁ&ame%er apd
row, col umled@iti off athe mpehitvre.or Auvachhimg s neintdined ain the column
row col umtm _r eqgj st er. o ' S ULALL fa QW

regi ster sgl %g't %se%nns;%fegéqr%{rxﬁ]gﬁcﬁ %%%%kség&%:édufgﬁ |t?§:'l 3%32:0 ué‘%:bPort
signal s fr@mwlichclconmuwdgades igithgithe whavaty d ad@resthe oghke of
circuit inghiydas s ,urahng_y dile 2¢dERRM r;f?&tft%s afawhabla fugh it is
sel ection in response to _said of row colum sel ect, si gnal s,

plural it
and sai d | PoSSidden faK tthe ﬁ@saaappaﬁoéer SolEmR 3 b be) medifiat s that
f—,ai d p[rﬁralt:hby dBcllﬁﬂYt WllfééugﬁvfﬁéEC?oijt%Da@ach copnectgg tlo a l&j%tspecftive
: e mcrocontrol ler, systemof c)aim, erein sai ural i 0
Sddress . BURD R Shate TR ¢ RELUBOntS < BLE S 33 1%; pinped 'sd &5 to
nul ti pl exeprowide leahdigher Facuumlie rher oregiom| d£rtlsy syuam bfthemiim the
wher ein S?Egs%efa'fak:hteﬁbgghﬁth' 8l, Th?.s higfheerzf efed i & ﬂér{f%ﬁcf Ml ne
conprises: a shi register tor_ T ce|V|ng a sérial data value, sald
shift regi 3ife mpanngnd emission stabi}ityl Pl tBet gue busand also reducesk

generator Rk EEaEErIGgPBreKhE diPbcELohabehOss &1Ll €WK InReira@tions
with said serial data value, .said _clock generator generating a

plurality BAtEn@&s dde W& QW ™cke pul ses in response to said external
serial clock signal, wherein said shift register clocks in said serial

data val uein r nse .t Q.sai ralj ' rtace.seri.al K
pul ses; The cﬁ%%&e}t éjt ﬁ&cﬁ%’l g.ea@ \L/%nnerde‘lié/nlés)%i égé?a%e%%gﬁi %% Séﬁgrégttéeg §°
row col umikgde¥aspumping system (spgnshowm)r &oporagulatizngl ey palssures

interface gerpak ﬁ._kﬁo%'ﬁeo'é er 8. In this éﬁaggiai,dtﬁhog&mggp A Y&kem

a multiplexer-wt atch for storing an address ta value_re on said
paral | el olRp&ldBss aoffacdldtshifer rEhesPPRTAEQY R EPRFERL Ehet RregeuRe

bei ng sel egfedakohin’ ¢&R Whaghbed & .address data value in response to
said row col utm address signal from said state nachine; an address

counter for selecting an address on the parallel address bus of
sai d seri aTheobpartain ebf | hher thambleayi £ suppwirtt,s waetabhesdidd addwikieh a

specimen holder 12 is mounted through a block 13 of insulating

material. The table 14 is movably mounted in the chamber 5 and

is connected to an adjustment mechanism (not shown) which

enables the operator to adjust the position of the table 14,

and hence the specimen 11 from outside the chamber 5, to bring

a desired area of the specimen 11 into the path of the electron
- beam.

-

A mirror 9 is positioned above and to one side of the specimen
11 in opposing relationship to the outboard end of a light pipe



counter receives an initial address value fromsaid address data

val ue st ogflegdridemai d nmul ti pl exer-wi th-1atch, said address coud€B97/03136
increnenting the initial address value ifgresponse to an address . _
counter increment signal; a command logicC circuit for receiving a command |
val ue from gaighiRa %&@énds lntoo‘éhléUth&kﬁbe sai d 'ﬂhéfbthﬁgl ¥ oS atHe
command | o |c decodl n% %o L%/}'?l ue_ to o? g{f‘ a_read
oper ati on daEhE RiPEel0 is COBBEF&F o §“a| Jr% %r f ctit Power
gener at i ngs@ppopealri ahishl &6t denoted &iygrtdie |mmels@bn$% to said conmmand
val ue; a read data buffer for receiving a second data value fromthe

paral l el data bus of said serial-to-parallel interface logic, said
read data Théfend of thepbightepipe déhdrawriesdasdesidetatelaatitede u22a
serial datg, bﬂels connecééadtaeé%ird?éf vatesgaesaqrebotﬁsé eﬂé@n§afdr

seri al data I ne response to sal q;é) ur al I?é interface serial
clock pul s@ppimngsaa dpositivec|prienrfial at 03 Te i1 & LhEERERe

for recei Véi'gcéﬁbéeoﬁﬁratmﬁw £oeiteelr @lettirdd®m2 is showdl dncmﬁarmiet@ﬂlc
circuit, said read/vvrl te ate ﬁchl ne, sendi n

nt
the paral P FHIIRIs 3of ch 15 & %8 seen tt?aﬁt[ k‘l%f)@i’%
and an enadléecsrgdal ta)aesatthb rmdndm @ lmafpf.er The cap hasrespeﬂ:setrimblxo,

't eri ace Sepnapaleciip 2eC VRSN B 4F IFLEE B0 anbraced) I, dia ot

interface Sés gener ator,

row col umtkediégbtspgpel 18k om sai d state nmachi ne, said 24
read/wite state machine sending said address counter increnent

signal to said address counter in response thereto, and a data |ogic,
circuit fok eeséngtayet geideinarhgafaracfe & r%ﬁ%%ﬁ’dlibaﬁ’aaﬂ ¢fllipsoidal

out put busp@énspsdishattadiasd Sti&rthé &ihglaiéa, I ﬂﬁdceﬁtéﬁﬂstfﬁmrﬂiﬂé eff@it
m _addr ess_Si

el
out put 11 nPEaFRSSITEAE BLPE VaFBEasn Con ALSA AT durs BOECHIeR o
serial-to-parallel interface logic circuit.

25 hd alteéhgttvgdext@édﬁemnafaéwgt%ha ahagﬁ' 2h- ffgﬂféaé

|nterface?og|c T rcul g FhiTiallzing
sai d seri drasoapaapl R8l andt gaugee aQ)gl%n |-'r‘-§uﬁtltt3d ontosdihe dgidhthiRiRe ity

of address;diig &0 saama&erfﬁnmﬁatbettuéttﬂéaﬁﬁoaegbﬁown in Fi Te 2.
circuit, wherein at | east

g ortlg:gln of said BI gr al | t o ddress

conpri ses HRVeWBFesdni FRiF Sagectdsmanee 3 epck ﬁ”ﬁy nd
bit of a cehweebilghtl pgpeoisel ect one of a read operation and
a wite operation; sending said command val ue to said

serial -to-parall el interface | ogic circuit; perform ng one of said

read oper gnathendcmrzxidineit efopdeatirods r(nI°¢S§bFPS@) comprises a coatindye
first\ comgpadp (?xfcrﬂé] on the RIHY ME &HESEf gt 99Pbet fo Saithe thlcknes85

serial -to-para Interface Jogic interface circuit

The net hod’%f suchi @ ToRteng ﬁ%aFH%ﬁPstt%oFﬁarﬁi‘% t thadi 'EBFe§°Fﬁ‘én\9r i

operation ﬁfuwé b@n@ettaomadphamdnwefceune seblilEited bpetale Qight tEipet

Ieast a flir’é ta bit to said serial-to-parallel interface logic circuit.
The 'thod of claim8 wherein said wite operation wites a first

data value to said serial-to-parallel interface logic circuit in

byte incrRitSamBid holder 33 4 WERNLABLUG S £ EATENIsb¥ben feeq,
which extends through the wall of the chamber 5, and is in turn
‘connected to a 0 to 1 kV variable power supply.

The chamber 5 and table 14 are earthed so that a negative
potential applied by the power supply 16 to the holder 12 and
the positive potential applied to the electrode 22 create an
electric field in the chamber 5 which accelerates secondary



10. ‘The nethod of claim9 wherein said step of performng said wite

oper ation fuwblbgnzerconpri ses the steps of: loading a first nipolrlessebssai d
command byte with a second nibble of a firgti data byte; sending said-
command byte to said serial-to-parallel interface logic circuit; | oadi ng a-
first nibblefeckAdd$} fbhh@éﬂ K’ytﬁnt\éfhcﬁlsﬂcaﬂcthniﬁmi Scﬁnxﬂ;ﬂ@l Heams! iata
byte, and a second sald f.ir tp Ir

ni bbl e of a SEEARFIPR L2 way ProxB ?ge Sggﬁ&mésg#d ‘ltq?g ou pu'?‘:r%ntft % the
said serial - tl(i—glﬁi‘ apipé u.nt eahdce:mxsglmmrewcpllﬂm n@omefﬂstmnwblblcél c: 3
a second out put e ofprd 8l SELONeh G4t dexcit tl.pyt
and a second % soco%% ‘}\% sal J%é’c%ond d?u‘?%%f byte wth a first nlif)cbll eeo dos
third midtecuhas; anden@ragteai gaseevid bRPut - bPede o0&, Bhe photons

Ser;a' Lo pal trIs&latﬁéH *ifyf 268 f&ﬂatﬁaﬁhbﬁu?%— ré\@&nbt isaedbAdos ﬂld’é@kﬂdbécﬁfles
next outpu es o sard serial -tor ra erface erein a

nibble of a #®& RARPUBTBYECE |1§°It(%3d ‘I"lifé EXCW nI'b‘\é\JQl‘é BiP§ ﬂtoe\ﬁ"dl}ss‘:
data byte, othersiifhd BefXErted bdulxetofthal Uightt pdwepdio Myt elies xdm:a:ubaﬂ 9.
with a first _nihble of a next

11.  The netifbPRFhcFESRST RRGERS ggé i rgfe]éo%ﬁ&gg Aot (A hé:he

read Operedtédﬁrcﬁiwlﬁzjtbebpecbbﬁ.eeﬂedt by thadldgbtapipe 10:t Hdre photons
corrprl sing th -q_rgg sa ca{graigg%}y I O4pal
serial -to- palgéﬁleﬁcﬁenq er g%%g Jé%l S¥ci J'rncdg'L oy bQ ¢ ﬂfpérég |'-%e

a data bit fmppdaeﬂsmumetphpapamnétlmn atevhdghcoenppzgates anjputpu
The net hod of % 22T 1%h\é,fhﬁiéi-aséape éSﬁ%ﬁ@féﬁaM? iﬁaﬂﬁdé Q%épma& tube

fromsaid seri to-parall el mter&aee c cirguit Ilérallt of b e
increments af¥hichat alhithis pRARBAS/ n 1% fe%tdbﬂ’@eﬁ‘?rt ﬂg ufeS 1°§“e5fe
byte IWJ.%IEréﬁtends into the chamber 5 to a pos:n.t:.on adjacent the
28 . od for commu catld rialsto I

i nterface | Oge(’glanr € specimen .DLEI. gﬁ;pr%'slvlnévp? h%ég 5:8 bg 1913 o3kl into
asserting a ltemetcr&mgraf 80 initialize said serial-to- paral I eI i nterface

| ogi c circuit; sending an address bit to said
serial-to-parallel interface logic circuit, sajd address bit

conprising aIfomdsrbesn sfowrdr Ehaty shge Pest (LBARR cguality is achieveg,hye
addr essing aalgeeal | 'ﬁheanlé@b%'lkﬁ-! Hiss gotertial applmehmg:me GRTERI 12

value to said SearI 6cl-zlvel j)ar albe%.ow %}% fl?faeslvgﬁllghmwgg d cause breakdown of
the gas in the chamber 5, and hence a discharge without any
electron beam. The bias power supply 16 therefore is current
limited to avoid damage if a discharge voltage is accidentally
reached during the bias adjustment. In the present example,
the current limitation is achieved by means of a series
resistor of 1-10 MQ. The voltages applied to the specimen-
holder 11 typically lie within the range of 250 volts to 750
volts. As with other electron avalanche gas detectors, the
best image voltage is a function of pressure, the nature of the

gas in the chamber and of working distance.

The microscope has been successfully operated with gas
pressures in the chamber 5 ranging from 50 Pa to 20,000 Pa.

Figure 2 is a graph which illustrates the results of some of
the tests of the performance of the microscope at various



wherein a first bit of said command value is adapted for sel ecting

one of a ryp@dgoeration and a wite pperation; t r ansPETIGBIYOH3IS .
plurality of data bytes between said seriabk-to-parallel interface - -.
logic circuit and a data processing circuit; and, asserting a reset-

sigial for pesestuires. saiThes etii fletentpaprkkehuriest aﬁeaczelétlbgpct along the x-
clreull. s Zbe gﬁéhogr%%hd abf L3y uhesel Nogal GnibaP elpeeddhid 2Pne

address bit "Sends ality o ress |ts I n byte“increnen

29 gffméemyh@é éﬁtépanmnmmm%qndwde%%brenswmthgdsmdthe
plurality ofpaddmess bits in byte increments further conprises the
steps of: sending a first byte to said serial-to-parallel interface
logic circuit, said first byte being a first byte of an address

havi ng a | engt hoef pa:teésﬁﬁ:ﬁs t thee Yl Ed; (i.e. hedisigmaleuoodudyd ebyothai d

| - | el
bei ng = secBRATByPRIGEBIBEC AN od8 riThg { RAS REEROSIoRY ' Besomes, fully
bytes; and operaténdmigat t30 rBabytand oitai ¥izdrd arapbdpyr dnicaleaiseserfaca
| ogi c C'rCQb5x1@ﬁhd miﬂ%tﬁge be},B9 1eld thenadE@&%Qégg‘aéH dhe ﬁgééﬁés

havi ng the 1leng | east three Dytes. . A mdrocontro
systen1conpl?§¢hgf°r hlGéeEIEF6§§HFP§IIer haV|ng at | east one parall el
i nput/output ("1/0") bus, and a serial data port; a

serial -to-parall el |nterface koglc gircuit having a serjal data port

a-paral | el EHIPESs6p4S a graph of hiag yolhade (ETaEiRy, a%%&%ﬁ%é??%fsﬂﬁfa
port adapt edxa‘-ameg)mmﬂdcanurg:mtés sehé best bias seltagedafarpﬁtstanhﬁ@l d

Cori o et SUhShes o cvgrdolisl a1 PRRPR ErBRNINRLCS SRl mpesge pigf'
val ue on voltage ds ajlp%tr abébowd athe b\neltaged Eslerwhﬁ.choq;taa@hdrge would
interface |8§bﬁrciﬁcﬂh gﬁgeiﬁltﬁg dbsence of ar c}gg{fbﬂfbégﬂresses on

u dr ess

sai d parall el address In response to a first a val ue
received fromsaid mcrocontroller; and a bus device adaptable for
receiving epgh iaddggs peof uﬁaeﬂsﬁaauensﬁaaf Bl eSascuPe described Wi N

sai d bus de g gph for accessin_ sai d dat .bus to onnunlcate sald
paral Lol debivebiafed heteln’ 13° S lendnple) 4¥ fhd, LoyepEine,

a mecr ocontvaﬂ-i@ns hmudn@m’atb.east one aidreatd tel ons p i/ oth@uml(:i'b/sebpebtm:e
and a seri r I r

circuit ha\ﬁé]g a serl atfhod.g;[ a:ak(%rr%é I;l?péa'?éﬁzf' %d’%gégé %g 1I1‘?&?’A‘R:g’lat(r\:"a

data bus, FA% fFImPLleiat &hmrtabéépt en fUhl§bnn§hieca$Pﬁ§lmﬂm hhelder selrs aI
data port afy ldtéﬁqﬁ B mRhin¥ed W dods:red ©d anidtd oS ERHYAL ed

on said serja data t of said mcrocontroller is presented as a

paral | el da‘t%?’i}%ﬁ“ﬁe s%l‘?otl'b%\ %F?’B]Peﬁa Pasgls, said gerl al -to-parall el
interface logic circuit providing an address on said parallel address bus
of said serial-to-parallel interface logic circuit; and a bus
devi ce adaptable for receiving said address on said parallel address bus

of said serial-to-parallel interface logic circuit, said bus device adapted
for accessing said data bus to conmunicate said parallel data val ue,

wherein said serial-to-parallel interface logic circuit further conprises:
a shift register for receiving serial data value, said shift register
having a parallel output bus; a clock sequencing logic circuit

coupled to said mcrocontroller to receive a serial clock signal, said

cl ock sequencing legic providing a first clock signal for clocking said
shift register; an out put data buffer for receiving a second data
val ue on said parallel data.



bus of said serial-to-parallel interface logic circuit, said output data
buf f er opeWaSIBR2971f or | atching sai d dataldal ue on recei pt ofPCTAGBE7IOBLISt
clock signal from said clock sequenci ng | ogic, said output data buffer
asserting said second data val ue on said serial data port of said
serial-to-parallel interface logic circuit;

29b dress logic circuit operable for receiving an address data
val ue fron1%§§§ggparallel bus of said shift register, said address data
val ue capable of initializing a counter; a control logic circuit
operabl e fof, regekkangiRgCeTeRrF o i@ AdiBSal Somppighihgl output bus of
said shift register, wherein said control logic citcuitry configures said
serial-to-parallel interface logic circuit to reflect an operatign to be

perfornmed; and generatfigi Mgangdat fobuf fehetatineceiavi Bgaandownl padmdabs
val ue from said ggra | el oué\%t bys.of said ift r%p stgr, sa*gﬂéngu%
data buffer provPUPAGTeRFIARBWAPEaddAVET 1Y kRS PRAF AL PP of| & BL BBE
on said serial -tocoptaihlipl a gesdmrse reyivm cithrlichamheée havimspiadspapiien
data val ue i s opgLaQle EB% Lé}&ﬁ?ﬁgaséggc‘iﬁ%@}l Qad ﬁ@téné(i?,éé@d and wherein
said control logic Crrcurtry fTurtfer conprise: mahd | ogi c
circuitry adaptable for receiving said conmand val ue, and for providing a

first command sigBahs for a%?;yﬁngeadh%&av% %&Mp%@d@ﬂéaﬂ&?&?rso

controlling read/wite operations of said serlal-tp}garallel interface
logic circuit i PFetPofeReratenant plertrdrmdi®ld grfhin cehe velaamber sai d
command logic circuitry; and a row, columm-count state nmachine for
outputting a plurality of row cql um register select signals, said
plurality of roufediAAFARMEIENE PURGSUH Shaty dohBssredhe PREPBLREBERO
a plurality of clmpikngegra tHe Gpedimer|ank meoeides ngetcondary Wbéetfons
sai d address | ogi;c: Giroui t Jngl | it f_ s A .egLste .
adapt abl e for g‘l'glg g%t%gntﬁér?% (rie‘z"sl:LFJA(;Q':flesdél ol%% § l%lc&rrélacfj%géﬁ ?’gw c‘?ﬂ'%%%tlon
sel ect signal s, takinrgi #hengrcondaxry lelechrans aawgyabfrom othee| sped¢imenn

response to sai dspbpadéi bidOl ntdV L 0bdTDisidgl ¥dnsi SR2khe chambeddwhere
18. The mcrocontrol]ler system of clain 17 wherein said plurality o

0
addr ess r L EFL0RE, PR aecglpratad spcopdary electrons and
mul ti pl exers-w tthé ajad moleculeOof thengaseocast netiem ixiteatecaastade

and o o e of adr hpthps "2R0raRY RS atHh Budiiinied 'Sedonisieg
| ogic circuit haldegtronaigialjattheoicresqepalintluding detecsindg useamsnd
a parallel data ,dé@é&ﬁ% @e ?ingngi)[t adapted for conmuni cating

a port o

wi.th said serial dat sal crocontroller, wherein a first data
val ue comuni cated on said serial data port of said mcrocontroller

is presented asz scannimgléléetréat aivdoeRdpe Satdopaiay! eb eakanbuys said
seri al -tQ-Q] ral.l el .int grfacg,l ogi c LCircuit Br 8\“ di ng, an address on
sai d paral "APSRdiRS& B§LE6F1DG J"EBPRal 180-PEFARPER to ‘detgck ; photans ¢
circuit; amgenerated as a resulittsoflesaié@ calapadbl off 061l tstonsnPn hdl gas.
address on said parallel address bus
3. A scanning electron microscope according to claim 2,
wherein the detection means comprises collection means for
gathering photons generated in the collision zone and directing

them to a detector means.
- 4. A scanning electron microscope according to claim 3, in

which the collection means comprises a light pipe which extends
into the chamber.

p



of said serial-to-parallel interface logic circuit, -sai'd bus devi ce adapted
for acceswmmgn said data bus to comuni cate said par pdEEeeAdzseval ue,
wherein said serial-to-parallel "~ qknterface logic circuit further
conpri ses: a shift regisfer for receiving a serial data

val ue, saig shift st@AnIhne eﬂ?éﬁﬂgox@ microsdepel é@bo?&lﬁ@t tBUSGlaJ.m 3 or

a clock generator far r cel VI P{ternal serial clock

synchroni zE4aim 4, i r‘?c’a]I ecféif’a"QaI“ﬁ@nSs&PH‘pEFﬁ@I? Geﬁ‘érrif’&‘
generating a pl ur ality of i nt erface serial clock pulses in response
to said extern serl I ei

clocks in séaid najl'cf]afagg% &%ﬁﬁ:}g?@%ns o salgﬁmt{‘%ra? ? |gn er%‘ace
seri al appenkiedktputbesm 4, in which the mirror is arranged to reflect

REPLACEMENTL SEERL gen mftea%‘?g the colﬁéi@ﬁ%érﬁéht&?ard@q{ﬂ 14 ;@I&dpibat e
machi ne geherates g colum address signal 1 n response to s

plurality of interface serial clock pulses fromsaid clock generator;

a nul tipl exyer- mtgchﬁhshgf @1e%ﬁ¥dmgmaara§@b@%s deéerdhygetbecaiaged Hnogai d
par al | el E§EUt bus ,of %ng Jegister, said . multiplexer-with-latch

bei ng sel eEted™ Par 11“68’ alnﬁ'ré??ﬁe’si GUF¥ePal ue in response to said
row col um address signal fromsaid state machi ne; an address
counter fo r on st I S¢Qu f _sapd_.
serial -to- ar a I é%gﬂgfl %ggc?%g)flc laléLl""jr]:(;”ou wh%r:%lgggss'gé tgdgngsgc%gﬁf‘g?
receives a2 tmit7al vam:traasls thieue detentsisigl mRANS s cPERTises e ast phetiorn
said mul t| ﬁféf{: WFE.h- | at ch, said address counter increnenting the
initial ress-val'ue in response to an address counter increment signal;
a commnd logic circuit for receiving a command val ue from said parall el

out put busgof gai Qcaﬁhihgr ‘ég.le'i:ttQFon St @r68aBRed é@@d}fdﬁ@@oﬁbn&n?aldt cereand
value to selec one sai d

é{’td'ﬁ eration and_a [

command | JFECeALRyi € a@'@ﬁer in R Berss rect"’1 e‘bﬁ'ﬂg A pegpbhEe to
sai d commegpoiteatiial to the auppaﬂtdmpmﬁém anr electiniica] d et owliicht a
valuc fro r I t S d+SE .. e

| ogi c, sar%*‘lr:]‘g% g ﬁ%‘ggbﬁg?e?hgﬂgregglkg ?(?r seér:Id&Lla ?é%%%o%bgélg%%gga Qe
out a serike appliefinto §§Eds§§§émndé&i-d)%ﬂ'ue bel ng clocked onto said
serial data line in response to said plurality of interface serial clock
pul ses from said cl ock geneyator; a read/ wite state nmachi ne for
recei vi ng % d ép(ﬁ%EQW%e?%%‘t’t§Pﬂn§‘F'°frr°(ﬁﬁ%%ﬁ daCEBHﬁﬁHS E8gianYci9fc uthe
sai d read/prédedbhgt @ VaHEa ne:.ﬁemim athentmi)d:rrssqﬁpé tlmct]JinelespacfﬁiI:wér
data bus of; 58 €88 kil SRYUALS ad JUSILE Wnd Wiuctilh §R-EL0hS Fogne
buf fer in fas Eppkyihgretpysithicreivoktage readtbei ferthetr cehectirode mzaises
said plur i f I C r ators,
and sai d ouE teatl BEELEEILR pOpRTE ISP o Ol M L ELERY, HERAL
read/vvrlte state machine sending said address counter increnent signal to

sai d addr B, cOUNSénhing CSD0EELon! iLERLBCH] according Hila1d L Cif U L "
for receivi,n dat a val ue from sai d paral bus of .said

shi 17 egi W "EndS Buden ! S ide oot PRgsR £8 %are§89585”5?§h%%s%se

collision zone and the detecting means, and is apertured so as

to allow photons to travel from the collision zone to the
detecting means.

12. A scanning electron microscope according to claim 11, in
which the further electrode means comprises an electrically
conductive grid.

13. A scanning electron microscope according to claim 12, in

A



e sttt

sai d row colum address signal, and outputting said serial data value on
sai d paral | &0 oglzdome bus of sai d serial-t -paral lel int erface pPeBIGBIFHIIEHI -
29f  20. - A data processing system cérpri si ng: _
serial-to-parallel interface logic circuit having a seri al data port, a
paral l el adeiess £He, géfid aspmvahtel dat aheudetsrthingrneangdpt an@oektends

adapt ed for i_cat t e ta ort of processing unit,
wherein a flﬁ’ﬁ%?rﬁ F%mvgf’%grg%nﬁﬁ% %a:ﬂgs&n% oonda serial data port of sai d-

processing is presented as a parallel data value in said parallel data

bus, said sefjal ;tOseaﬁﬁthguew&e&éﬁcmhe%e ?er %éof&fx‘{?dté‘g PRy RS eSy

on said parallel dress sald serial -to- para nter ace logf c

circuit, saivhbehRalthe oFdda haESadifeds BEEdCRaIpehsm IERhGERARlcaPFNgPaFth

a bus devi Ceel B\Ws¥hg5 el Busdhbe.Serial -to-parallel interface logic
i ncl udes: a shift register for receiving a serial data val ue,

said shift register having a parallel output bus; an address
| ogi ¢ circuilspperahkehbdr ofe@aaliysg nan aclslpecsmdﬁt by a ucdnming Séiwbtron

Ilel b f d_shi d | hl
o ali 2i ngU ToRtmR e cafgRetRod colBl i GEnERRR R, A ity eean,
recei vi ng a abnebecdtvahse fiverting ther ddat imtouk lmh@mﬂn‘ezsmcmtsdmﬁtng a

register, t t
Gl al St o paiy S thatBll B MRMIGATAL M nSPALEOLES Y1 the specinen,
per f or med. é'EPlY-"-nQ'TIiile M@W%cbééﬁng’%ﬁ%ﬁwl oftx| fhéh heddgreree nasaitb

serial -t o- pghald e drilledlelasqc edbtackictih £Het BRAMBAN)! tB8SScanning bearf
cl ock sequencing logic circuit coupled to said groce35|ﬂ% unit,to retelve a

serial cl ocKRRIPZING Of Fhe 58?"%@ BeRRARTPIYFLRG: BFi PR SRR uLkace
signal for gsdcuddaey Saléhtfﬂfurfst wh&.@thhEé acceleratechbyoﬁhé%l@b&ﬁl@lififeﬂd
for receivin cond dat atv Qf salg Bahal I eI bus

serial-to-p I?e&lrﬁf:g?f’ﬁce &é’gc rc}? areoH ?)‘ft r%’é?aaﬁﬁt’f %IF‘”“ the
oper abl e specimen surface and into a collJ.s:_on zone in 2bg clianbé:atwﬂum

sai d-second s dalie B RAP e afcggta afﬂéétséé&‘i&af%gé?écé L 34 d&i the,

cl ock sequencing logic, sal out put uffer assert sal
val ue on s&3% s’E‘PiaFua&Fa %r'ﬁhﬁf gaRePuRr Pglivm p&P&FJ‘-éFel f egageadeogifc

circuit; 22o0llisilisfaim Maaasing sy¢tenalgbispithe 2bstheigiy sSyndl.
serial-to-parallel interface logic further conprises: an i nput

data buffer for receiving a dowl oad data value fromsaid parallel output
bus of sai dishi f A ragthtdr ,accoxiimputodataakbnmf f ) mmvwﬁ'u’.ng sﬁm derynaad

loorc o curiptased i “Lafkadd Be sl BetdblePrlctons dBhRafeq Bk el

said downl osaseade \af lgpllls:.ons
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