APOLLO T‘m?r\c{\) Scheme 1

The propesed APOLLO Homing scheme utilizes +the 1Col{0v-'nj equipment
e Control com puter shat drives laser G m‘.{::-or), computes h‘m‘nj pacametes aguies et
* True-time GPS-slwved clok @ 50- 200 Mz | few ps  jiter, 40ns accuyacy
* Bank of TOC Units: Paillips Sci. TBC has (6 channels, 20 ps RIS jiHer, 25 g5 resolutforr; 12-bi*

. GaHnJ / 'ﬂ‘ang circuit, (df'jefj counter baseo’) PALv—Frr'enol[?J Flexible

The scheme qoes %meﬂfl:'nj Like +his:

+ The caum‘ﬂ; klﬂwa‘nj when laser fas -F(reo(’ comPu‘f?j (looks uP) distance o wmoon
at that +ime (plus one-way 0{8[-"’) — vares b‘j 4 Sus fiec—{ compute mitror fate & olclﬂs

The computer issugs Tate to mirror, boadd's cle[mj whe FIFO buffer
Resoluczr on wArror motor +€[/9 laser Yo Fire

Fast Photodiode i or hear bser senses @‘re; STRT 4 TDC; Reseds r‘ﬁw’:‘w’c
conrrher ana( cq(?[;mﬁﬂn 341’7: count€l, Nai—doi Pulfe $ToP, TDC

e AF'F(r 50 ns a’e’a , jﬂ'l'f counfer l\ﬁ-s Pff’fd vfdlue; Reﬁeh Tfrf Wl‘ﬂm'l (OW'\'F'Q’“J
“PPI'\"‘ bias 9a|+e o APD, enables ja-i'e'w-‘éuh comparatol

s A“j detocted Pl'loh?m START (or‘l'()'?ona{f‘ﬂg TOC channel

v+ Gute- width coantter reaches Prescr:'beaf count, shuty oFF APD bius, generates
qate-stop byic pulse, Latche; free-running, P, and photocliode cownters

.. Gate-Stop (oj;c AND clock prov;ofe Common m SToP 4o T
© + Gafe-stop loge dlerts compater to nawly avadable datn (TDC, tatched courters)

ComPul-er foad]s reej.‘s{-er wrth time for next jq're i uniks of free- ruum‘ug
(vMﬂ'fEl".

When free-rumer reaches PreScrILa{ value, agte- width courter ir reset, 34&43 widh,
compardhor enabled | APD biased on. Vouble - buller tems felwed from *Fop-afwn

. Back fo (Jejl\mu‘no) Lque{'

* LPPS output of True-time clock resets +he ™S 92-bit counter and ltkhes
the ¢PS Ceounts per second ) # 31-bit coanter. PPS enables detcrmination o
where within gecono’ events occur, and CPY serves to ver"'ﬁj all clock pufses
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tn lases * Resets Cal APD B-bit courtber
+ Resets Photodiodle 7-bi+ counber
- enable gute- width canter
: : qute widlh counter hily preset count
Cal. APD gate Cal. APD gate counter hits preset delay coun b+ Locbeh £ree. funing cocunter (32-bt)
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* Apply gabe biase o APD array . .
: . qh..&.nl.n qate- siop logic pule
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gute-sop lopic pulse _
m.:x. common STOP (gute Tw_.r b eloc)
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qate - shop _d..n pulse alerts computer 4o new data: Computer gets il TOC outpats ; tewdds _.Jiul.. photoctiode | free- runner, PPS, S, &nru krob

mo.sms._&w loads Ru“i..mﬁ weth time for saxu&.m, sRoE...iG .ﬁvﬂ &nr@ knob value (atlows wmanunl slew in time )

When free- EE..:.@ counter reaches v_.muh:é count as.rw width camter 1y reset, ApD qte bias oﬁ; ied, Gollowed f Hertica pitern as o

G-bs)
Addiondlly | the, LPPS putput ot fhe clock latches vhe PS5 (counts per sacond) Hqﬁ;? resets the PPS L CPS cowrhers
(or lets +we (S Free- run)

Need for 200 MUz goes anag with this scheme £ Phillips % 13T T
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The ProFt)SerJ CGrvl-rol/f'l‘Ml‘noS sclﬂ.emg a]lows the ‘F0”DW|‘V\9 CoNTROL OPTIOMS):

s We can rotate the mirror ab a speed such +hat the lunar refurn
q’wa‘j; arrives ak the some Fime relative to [laser PVI‘SC’S'- Sty 20 ms
after each firin 1 ( 4_’1(,”15‘9[;/?5 50 ms afmr-f-).

This s qccomplfsheal by diV-‘Ju'ng the. round-trip #ime 67 20 He, rounding fo

"‘L]& neares MY rotations (U"’ 50)) re- (OMPIA‘hh? f""e rate v Fee(;{ R

For satelltes, Nzg, so ve'll have o take what weTe 3.‘00\ — 2*ms for
low- earth, 40T ms for LACEOS.

o« W can have a “kngh slew ophion that adds a nqnuqﬂy vaciable delay
to +he refurn 3qf—e for rOlPr'v( wheractive searc l«u‘qj (essental apﬁ‘aﬂ)

The compater can perform an automated temporal search by Scannivg
the APD gate, covermy as wmuch as Zus per second

Once dctu.‘r‘eo( / +Hre ,>as,'+:‘0n of +the retun within He gaﬁ;' Mazl e
determined | and the aqate positign qa(jusf-eof 4 afwakp hold +he
febuen af approximortely 15;\,, same placc within Hhe qate.

This helps ensure that the APD response. s wniorm, and alse results in
smallec efapst'o( Hwes for +he Tlf( (iF POS:'anr‘m] neow erel pf )

I don't kongw 7 the [aHer & an :‘mporiwf coucern, bFuf T could see Lto:-/
i+ Ml\tjkl‘ (7?

Avr!ro-gmialfng v‘s, of conrse, }>o55.‘6le via ot caﬂ*}'of NMPWL-?F. Focus
assessMent, beam dilergence comtrol are also possible.

The multiple counters allpw redundant Hming checks, Even # we don't use
the CPs comter, +he combingiron of f-kt PPS angl free- rum.,‘,,i e-‘ecks counters
jl'uef 65 closure § vertication of how MAny pubes afe counted per second.

Iﬂcfol-ewuﬁ one needs 25 bids to count 25 seconds’ worth oF 0oMHa Pvll%




	
	
	
	

