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Why Do Tt/ ¥ Tet(683)-425-35+4  FMait: dpclement @ tds et

Je5 2 Tochmical Chatlenge.
Learn about Optics and Electronics.
Experimeqt with various szafagf and Digi{al Modes.
Combine with Hiking Summ ts-on - the Air V(S0 TA).
Contribute to our Knowledge.
Mate Contacts in ARRL. VHE (pntests.

* ARR L Rules: Apove J6F GHz, conlzets are perwiitted for
contest cred/t only between licensed amatewrs Using mwono—
chrgmatzc 5/544@/ Sources (fz‘/r z)mn«z/o/e} LASER o7 Z.ED) and
emp Zaﬁ/rzg at least one Stage ﬁ/ electronie detection o/ veCeive,
LASER msage is restricted to Amsr 2136 (lass 1, 11, lla,
Zn(ﬁ 11z ('t‘.&., 0%279%1‘ power ‘s 1655’ than Smw 7

?”DUWH'LOZLJ {he K/—\7OEI Oxyhcaf (L,{g}\{:bea/m) —{'hrau,gh—{*he—&(r
Communicactions page . hﬁT:://moéulal'ei\\'ghf.org/op%{cal —
COMMS/OF‘(‘fcaI__ index. html
CUNt Tursters f¢¢+7°a§'e Tre attse /n”oz//'ales houn's a(]f ﬁs'c/ﬁ;?ffng
vea cl'/'ﬂg,-wz'ﬁz detarle d ex/f/anaffows and consiruetion detatls.
KATOEl and K7RJ have & world-recod optical Caﬂﬁoffgf)/}zj’-m/f”./

* Optical Sources, =2
¥ LLASERS. * ‘ LE.D. 5.
Coherent (one f':)ﬂeZueﬂg), Non- Coherent.
Very Collimated. Not well Cotl imated (need Lenses).
Difticutt 1o Modulate Lr'ﬂedr(/j' Ea.s*z'ZJ Modulated ?7 vary ing
My be 1urmed gjﬂ o on (PwM or 7)), Curvent” (High-Rua /? Vorce ov Vlb/eo/.
Low E‘ff/a'encj (a ﬁw /aew-aemﬁﬁ : H zgh Effzz/‘engy (26— 37 per- cent).
Inexpensive. Veryy Inexpensluve.
Safe{y— 7\/[2\(7 canse Zv(y’mﬂ/ Safe at #tigh ~Power Levels (1-5w).

* Optical Detectors. =
Use inexpensyve Photo-Diode. Fov exampple the BPW-34 ($1)
has 2 /{aezk Yes porise 21T 8856 nm [u)opgr ;‘yzﬁared], and 7s mearly as
fooq/ a2t 638 nm [VEJ)) byt }/‘eﬁ/‘{y down at 46d nm (blue).

— (oveR). —



* Qfotical Detectors (Cont’é), S

Wote that the FHamian Eya resporids ﬁW/L ~ 76 Gnm (deep ved ) to
~ 388 nom (vislet), wilh a Feak arovnd 56¢ nm yellow-greern ).
Some electronic Detectors arajf:ag//a (/;/Zofo—fa es), insensittve:
(/oh@z‘o» fransistors, solar eells), s/ow (/9hofa~rs§/5~z‘ar5)) or expensiye
(Q’Ua (anche /7@02‘0’051'007&)- Most- ireuds wse a Junction Field —
J?fﬁcf Transistor /‘ﬂ/?Ufﬁ'YLéga — the Sx‘m//ﬂ/esf % %/ K3PEP, and
imp roved 5(7 VKZEMJ and  KAZOEL
* PROBLEMS To SOLVE : #F?‘na’fng L.ine - of~ ,ﬁglflz’—‘ Faths,
* Operating in Day-kight.
* A Few TERMS, =
Cohf;reﬂf':_ Tendr’wg to yewmain MM/?%C/(/)/I&SC arfweg_mcnc‘y gcwaves),
Collimate : To gmake /92)"27/6[ (z%é ndividuzl rays in a beam),
'D,-Fprac,‘h'on ! 3(57?4/'1757' ﬂm/n Pl 57‘,/3{51“1_ Z/'V)c/ OCG“/‘//'//)g whe vz
WRVES 1455 around an o/o(/‘eo# e sr Lath .
Scintillation: Sparkling or twin A’?;’ng 2s Zlg/zf‘fram a star.
Spherical Abeyyation: ‘])efz//zh'an?f retracted or @]ﬁ/gdfeo/
ng’ﬁl”r‘a 5fmm 2 J/hg'/efgcw) )‘esa/z"f'ngf ' The
fé”‘h’?a %’on ng 2 blurved /mage,
X OpricAL UNITYS. é——
?\wgstwow\ : Measure afWMe Length, 1Az 1x48 meters (19A Lam).
Candele. - Measare of Inlensify per Ava. dcd = L 1umen /stevadian:
Cavdle (Tat) 1 Same a5 Above. led = 1 (wmen /steradian.
Caudle Fower: Mezsure of Radiztion, equal to 12.566 Lumens.
Foot- candle : Measure of Iutensit per Area, egual o 1 iumen/s% 7
L ambenrt:  Measure gflnﬁznf/ /mr/%rga/ equal fo 4 Zumem/si. cm,
Lyumen: Measure of Radiation , équal 1o 0.07295% cand/eyaawer(gph@n'ca/ )
1 Luwen= (D:é(élﬁ'v\/aﬂ—} o Lwalt v Ges.7 {nrmens.
Lux: Measure of Infensity per Area,equal fo 1 {umen/5¢, weter,
nanemeder : Measure of v\fave—Z;éﬂgﬁL Lam = 1%1;5'?««*‘&"‘5 (1mm—’1¢f§).
Radian ; /A(Vlgu lavr Measure, 4 Kadian = Civele c[fa,(m‘]%rcﬂce/ZTT,
1 Radian X 57,2958 degrees.
Steradian: " Seliy '%mgu/ar Measurgment, 4 sr: 4 sq. vadian,
12,57 s covers a spheve, or Lsvr = ¢.73577 spheres.
terahertz: Measure ofFregqufy- TTHZ: 1919 12 ‘H'i—,)oMMogMH%-
- n 5 e - _C e
A FREQUENCY AP WAVELENGTH -~ f7 == and 2= ol
Wwhere {= Frefnency in Hz, A< Wave-lendth in Meters, ¢ = 3y \Peters fsee
If N5 n namometers (nm), and F is jn Yeraherdz (THe)  bais simplifies
t6  £7 360,080+ X , and A= 309,060 f. |
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Simple high-current, adjustable LED modulator
Ver. 1.83p KA70EI
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Ul - LM324 ¢(da not substitute)
U2 - 7805 requlator

Q1 - N-channel power FET

LED! - High-power LED

Mic ~ Electret Microphane
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(up 4o $.¢4FuF)way b ,
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?i: - FY’OV\. i n-‘\}a:‘f}m ’Po"}re
Seteet Rp for Sate MaX s LED, Curven b
(Tj pic’ly 3 Times Re Lo 4 A Man,: 3K or i{,ﬁ(ri’l;?,
Calibrate Dzl tor LED Cuvrent ; Measure Ry Vo ltze
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SIMTPLE CoW. 1..E.D OPTICAL TRANSMITTER..

Dty bloment, AFIT 13 November, 2018
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- N T4 T4
The 555 I.C. Pfoévwes Square wWaves afF Pn 3 ‘
when Pia 4 1s kéy’eé to Ground.R1,Rs ¢, ' ™,
defermne P T 1,46 e ‘ e
€ eq/uevzcy . -F% ,_,_.‘_;,...“:.rw?u/ R in Onms, U | I
The Ratie of ®, Ry det CRV"‘QRZ)‘: C in Favads. i
shown dlve T, LR Ceermines Ty vs Tz, Values T2 T2

Tz (515/% .DV‘\"':y—dedg}wh{cfa_ 75 Bes'{-') and
1 T 1R qud Cr = 4t May be L/Lséé instead.
R4,Rq, Ry 2re chosen fo set Hhe mastimum curvent

’H/!mu%'h dhe E.D. Subtract “the L.ED. voltage Lom The
12V Sv.P;J}j (Use ~2.8v for a Red LiED,and ~1.5v for
am Infrared L,E.D,))am{ Fest bbx_ shariing qQq Emiter 1o
Gliector. Measure Sotage accross Rz at T (eg; iV
indicates cuvrent of 13&,). Wirth Sguave Wave 53% Durty -
C.yc'?c)’ﬁta D.C.voltace at TP wiit average o A Y, +his V\/a[v\e/
and e LED wili ‘\';?\Ve ~ V; The chosen maivinvd Cb\i"r‘c’:ﬁ“{.
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B4 = PN.P. Swit csz Transi stz ('\Ma‘,; ot need Heat t’)m.i(), .
s A b e e S B : [ v : ' . o te o)
Ci w2y 00 inTicased 50 vouna 011 Squave Waves (Re aunee Hammen 1€ 5)
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